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Re: Amendment in response to a RRA from Dr.  dated 02/24/2025, RA 
from CTEP dated 10/1/2024, and changes from CTEP dated 3/6/2025. 

SUMMARY OF CHANGES – Protocol 

I. In Response to the Request for Rapid Amendment from Dr.  dated 2/24/25: 

# Section Comments 

1. Header, 
Title Page Updated protocol version.  

2. Throughout Updated language as requested by CTEP. 

3. 7.1.1.1 In response to the RRA from Dr.  dated 02/24/2025, the CAEPR for 
Atezolizumab has been replaced with version 2.5 dated 11/18/2024. The 
following change was made: 

Added New Risk:
Rare but Serious: Blood and lymphatic system disorders - Other
(autoimmune hemolytic anemia); Endocrine disorders - Other
(thyroiditis); Rhabdomyolysis; Vascular disorders - Other
(immune-mediated vasculitis)

4. 7.3.3 Updated the AE Expedited Reporting Tables for Phase 1 and Early Phase 2 
Studies to version August 30, 2024. 

II. In Response to the Request for Amendment from CTEP dated 10/1/24:

# Section Comments 

5. 9.5.1.4 Changed the shipping address to: 

EET Biobank  
2200 International Street 
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SUMMARY OF CHANGES – Consent Form 
 

# Section Comments 

1. Header Updated protocol version.  

2. Possible Side 
Effects of 

Atezolizumab 

Revised risk information of Atezolizumab due to a RRA from Dr.  dated 
2/24/2025. The following changes were made to the risk table: 
 

 Added New Risk: 
 Rare and Serious: Swelling or tenderness of blood vessels 

 
 

 Provided Further Clarification: 
 Problem of the muscle, including swelling, which can cause 

muscle pain and severe muscle weakness sometimes with dark 
urine, previously reported (under Rare) is now reported as, 
Problem of the muscle (myositis, rhabdomyolysis), including 
swelling, which can cause muscle pain and severe muscle 
weakness sometimes with dark urine (under Rare) 
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1. OBJECTIVES 
 
1.1 Primary Objectives 
 
To evaluate durable overall response rate with atezolizumab plus cobimetinib in patients with 
metastatic non-small cell lung cancer (NSCLC) resistant or refractory to prior PD-1 or PD-L1 
therapy. 
 
1.2 Secondary Objectives 
 
1.2.1 To evaluate the overall response rate of atezolizumab plus cobimetinib in patients with 

metastatic NSCLC resistant or refractory to prior PD-1 or PD-L1 therapy 
 
1.2.2 To evaluate the progression-free survival (PFS) of atezolizumab plus cobimetinib in 

patients with metastatic NSCLC resistant or refractory to prior PD-1 or PD-L1 therapy  
 
1.2.3 To evaluate the overall survival (OS) of atezolizumab plus cobimetinib in patients with 

metastatic NSCLC resistant or refractory to prior PD-1 or PD-L1 therapy 
 
1.2.4 To evaluate the duration of response (DOR) of atezolizumab plus cobimetinib in patients 

with metastatic NSCLC resistant or refractory to prior PD-1 or PD-L1 therapy 
 
1.2.5 To evaluate the grade 3 and 4 toxicity rate in patients with metastatic NSCLC resistant or 

refractory to prior PD-1 or PD-L1 therapy when treated with atezolizumab plus 
cobimetinib 

 
1.3 Exploratory Objectives 
 
1.3.1 To evaluate the consequences of treatment with atezolizumab plus cobimetinib on the 

tumor microenvironment in patients with metastatic NSCLC resistant or refractory to 
prior PD-1 or PD-L1 therapy  

 
1.3.2 To correlate genomic characteristics including tumor mutation burden to response to 

therapy with atezolizumab plus cobimetinib in patients with metastatic NSCLC resistant 
or refractory to prior PD-1 or PD-L1 therapy  
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2. BACKGROUND 
 
2.1 NSCLC 
 
The implementation of checkpoint inhibitors for the treatment of advanced non-small cell lung 
cancer (NSCLC) has been one of the most impactful developments in decades. Two PD-1 
inhibitors, pembrolizumab and nivolumab, and one PD-L1 inhibitor, atezolizumab, are approved 
following chemotherapy for NSCLC. Pembrolizumab, atezolizumab, and cemiplimab have also 
been approved as first-line monotherapy for patients whose tumors highly express PD-L1; 
nivolumab plus ipilimumab are approved for tumors with any PD-L1 expression, and 
pembrolizumab, atezolizumab and the combination of nivolumab and ipilimumab are approved 
when given with chemotherapy, independent of PD-L1 status (Herbst et al., 2021). A well 
tolerated alternative to chemotherapy, use of PD-1 and PD-L1 inhibitors has demonstrated the 
potential for meaningful, durable disease control – an outcome not expected with standard 
cytotoxic therapy. PD-1 and PD-L1 inhibitors have transformative potential with impressive 
durations of response and long term control for a subset of patients. Unfortunately, long term 
survival rates remain modest. While salvage chemotherapy can be considered, patients with 
NSCLC unresponsive to a checkpoint inhibitor need better treatment options.  

This is particularly true for the subset of patients whose tumors harbor a mutation in KRAS. 
KRAS mutations are one of the most common genomic alterations identified in NSCLC, present 
in about 25% of cases and historically, these tumors have been less responsive to therapy. In 
particular, presence of KRAS mutations is mostly reciprocally exclusive of actionable mutations, 
such as EGFR mutations and ALK or ROS1 translocations. Sotorasib has been approved for 
patients whose tumors harbor KRAS G12C mutations and while they offer improvements in PFS 
over standard second line chemotherapy, there was not an improvement in survival (Johnson et 
al., 2022). In the randomized phase III trial comparing nivolumab to docetaxel in non-squamous 
cell carcinomas, the subset of patients with a KRAS mutation had better outcomes with 
nivolumab, though overall response rates remain low (Borghaei et al., 2015). KRAS mutations 
are mainly present in adenocarcinoma patients and are highly associated with cigarette smoking; 
exposure to cigarette smoke is known to be associated with a higher mutational burden and 
therefore potentially a better response to immune checkpoint inhibitors (Rizvi et al., 2015). 
Because KRAS mutations constitutively activate the RAF-MEK-ERK pathway, inhibition of 
MEK has been explored in KRAS mutant NSCLC. The addition of the MEK inhibitor 
selumetinib to docetaxel improved progression free survival and response in a randomized phase 
II study but there was not a significant difference in a phase III trial (Janne et al., ESMO 2016). 
Alternative strategies remain a pressing need. 

 
2.2 CTEP IND Agents 
 
2.2.1 Atezolizumab 

 
Atezolizumab is a human immunoglobulin (Ig) G1 monoclonal antibody consisting of 
two heavy chains (448 amino acids) and two light chains (214 amino acids) and is 
produced in Chinese hamster ovary cells (Investigator’s Brochure v10, July 2017). 
Atezolizumab was engineered to eliminate Fc-effector function via a single amino acid 
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substitution (asparagine to alanine) at position 298 on the heavy chain, which results in a 
non-glycosylated antibody that has minimal binding to Fc receptors, thus eliminating 
detectable Fc-effector function and associated antibody-mediated clearance of activated 
effector T cells. Atezolizumab targets human programmed death-ligand 1 (PD-L1) and 
inhibits the interaction with its PD-L1 and its receptors, PD-1 and B7-1 (also known as 
CD80), both of which function as inhibitory receptors expressed on T cells. 
 
Atezolizumab shows anti-tumor activity in both nonclinical models and cancer patients 
and is being investigated as a potential therapy in a wide variety of malignancies. 
Atezolizumab is being studies as a single agent in the advanced cancer and adjuvant 
therapy settings, as well as in combination with chemotherapy, targeted therapy, and 
cancer immunotherapy. 
 
Atezolizumab is approved in the United States for the treatment of metastatic non-small 
cell lung carcinoma. 
 

2.2.1.1 Mechanism of Action 
 

PD-L1 expression is prevalent in many human tumors (e.g., lung, bladder, ovarian, 
melanoma, colon carcinoma), and its overexpression has been associated with poor 
prognosis in patients with several cancers (Thompson et al., 2006; Hamanashi et al., 
2007; Okazaki and Honjo 2007; Hino et al., 2010). PD-L1 binds to two known inhibitory 
receptors expressed on activated T cells (PD-1 and B7.1), and receptor expression is 
sustained in states of chronic stimulation such as chronic infection or cancer (Blank et al., 
2005; Keir et al., 2008). Ligation of PD-L1 with PD-1 or B7.1 inhibits T-cell 
proliferation, cytokine production, and cytolytic activity, leading to the functional 
inactivation or inhibition of T cells. Aberrant expression of PD-L1 on tumor cells has 
been reported to impede anti-tumor immunity, resulting in immune evasion (Blank and 
Mackensen, 2007). Therefore, interruption of the PD-L1/PD-1 and PD-L1/B7.1 pathway 
represents an attractive strategy to reinvigorate tumor-specific T-cell immunity. 

 
Blockade of PD-L1 or PD-1 with monoclonal antibodies has been reported to result in 
strong and often rapid antitumor effects in several mouse tumor models (Iwai et al., 2002; 
Strome et al., 2003). These data suggest that tumor-specific T cells may be present in the 
tumor microenvironment in an inactive or inhibited state, and blockade of the PD-L1/PD-
1 pathway can reinvigorate tumor-specific T-cell responses. 
 
Collectively, these data establish the PD-L1/PD-1 pathway as a promising new 
therapeutic target in patients with advanced tumors. Immune-related adverse events 
(AEs) reported from the two recent studies were consistent with the role of the PD-
L1/PD-1 pathway in regulating peripheral tolerance. 
 

2.2.1.2 Summary of Nonclinical Experience 
 
The safety, pharmacokinetics (PK), and toxicokinetics of atezolizumab were investigated 
in mice and cynomolgus monkeys to support intravenous (IV) administration and to aid 
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in projecting the appropriate starting dose in humans. Given the similar binding of 
atezolizumab for cynomolgus monkey and human PD-L1, the cynomolgus monkey was 
selected as the primary and relevant nonclinical model for understanding the safety, PK, 
and toxicokinetics of atezolizumab.  
 
Overall, the nonclinical PK and toxicokinetics observed for atezolizumab supported entry 
into clinical studies, including providing adequate safety factors for the proposed phase 1 
starting doses. The results of the toxicology program were consistent with the anticipated 
pharmacologic activity of down-modulating the PD-L1/PD-1 pathway and supported 
entry into clinical trials in patients. 
 
Refer to the Atezolizumab Investigator’s Brochure for details on the nonclinical studies. 
 

2.2.1.3 Summary of Clinical Experience 
 

A summary of clinical data from company-sponsored atezolizumab trials is presented 
below. Details of all ongoing studies can be found in the Atezolizumab Investigator’s 
Brochure. 

 
2.2.1.3.1. Clinical PK and Immunogenicity 
 

On the basis of available preliminary PK data (0.03 20 mg/kg), atezolizumab shows 
v10, July 2017). Based on an 

analysis of exposure, safety, and efficacy data, the following factors had no clinically 
sex, positive ATA status, albumin levels, 

tumor burden, region or ethnicity, renal impairment, mild hepatic impairment, level of 
PD-L1 expression, or ECOG status. No formal PK drug-drug interaction studies have 
been conducted with atezolizumab, and the interaction potential is unknown. Further 
details can be found in the current Investigator’s Brochure.   
 
The development of anti-therapeutic antibodies (ATAs) has been observed in patients in 
all dose cohorts and was associated with changes in PK for some patients in the lower 
dose cohorts (0.3, 1, and 3 mg/kg) (Investigator’s Brochure, 2016). 
mg/kg maintained Cmin values well above the target serum concentration of 6 mcg/mL 
despite the detection of ATAs. Accordingly, the development of detectable ATAs does 
not appear to have a clinically significant impact on PK for doses above 10 mg/kg. To 
date, no relationship between the development of measurable ATAs and safety or 
efficacy has been observed. 

 
2.2.1.3.2. Clinical Safety Summary 
 

As of May 10, 2016, atezolizumab has been administered (alone or in combination with 
other agents) to approximately 6053 patients with solid tumors and hematologic 
malignancies (Investigator’s Brochure v10, July 2017). The first-in-human monotherapy 
study PCD4989g (in patients with locally advanced or metastatic solid tumors or 
hematologic malignancies) provides the majority of monotherapy safety data, with 629 
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safety-evaluable patients as of the data extraction date. Currently, no maximum tolerated 
dose (MTD), no dose-limiting toxicities (DLTs), and no clear dose-related trends in the 
incidence of AEs have been determined. 
 
Fatigue, decreased appetite, nausea, diarrhea, constipation, and cough were commonly 
reported AEs in single and combination therapy (Investigator’s Brochure, 2016). AE 
profiles are similar across tumor types studied, including non-small cell lung cancer 
(NSCLC), small cell lung cancer (SCLC), renal cell carcinoma (RCC), triple-negative 
breast cancer (TNBC), and urothelial carcinoma (UC), and are consistent with the 
mechanism of action of atezolizumab. The overall immune-mediated AEs reported were 
considered moderate in severity, and the majority of patients were able to continue on 
atezolizumab therapy. 
 
As of the data extraction date of December 15, 2015, there were 629 safety-evaluable 
patients from the first-in-human phase 1a study PCD4989g (Investigator’s Brochure, 
2016). The median age was 61 years. Of the 629 patients, 619 patients (98.4%) reported 
at least one AE of any grade or attribution to atezolizumab, and 316 patients (50.2%) 
experienced at least one grade 3 or 4 AE of any attribution. A total of 444 patients 
(70.6%) reported at least one treatment-related AE, and 86 patients (13.7%) experienced 
at least one treatment-related grade 3 or 4 AE. The most frequently observed AEs of any 
grade and attribution (occurring in 10% of treated patients) include fatigue, decreased 
appetite, nausea, pyrexia, constipation, cough, dyspnea, diarrhea, anemia, vomiting, 
asthenia, back pain, headache, arthralgia, pruritus, rash, abdominal pain, insomnia, 
peripheral edema, and dizziness. 
 
Serious AEs (SAEs) have been reported in 261 patients (41.5%) in study PCD4989g 
(Investigator’s Brochure, 2016). Reported SAEs were consistent with the underlying 
disease. Treatment-related SAEs (57 patients [9.1%]) included pyrexia, dyspnea, 
pneumonitis, malaise, fatigue, hypoxia, colitis, and bone pain. Pooled single-agent safety 
data from 1978 patients with UC, NSCLC, and other indications (including trial 
PCD4989g) indicate that the most frequent (>1% of patients) serious adverse drug 
reactions (regardless of grade) include dyspnea (3.0%), back pain (1.2%), and abdominal 
pain (1.1%). A list of AEs considered “expected” for atezolizumab is presented in 
Section 7.1.1.1. 

 
2.2.1.3.3. Immune-Related Adverse Events 
 

Given the mechanism of action of atezolizumab, events associated with inflammation 
and/or immune-mediated AEs have been closely monitored during the atezolizumab 
clinical program (Investigator’s Brochure, 2016). To date, immune-related adverse events 
associated with atezolizumab include hepatitis, pneumonitis, colitis, pancreatitis, diabetes 
mellitus, hypothyroidism, hyperthyroidism, adrenal insufficiency, Guillain-Barré 
syndrome, myasthenic syndrome/myasthenia gravis, and meningoencephalitis.  
 
For further details, see the most recent Atezolizumab Investigator’s Brochure. 
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9.5.1.5 Contact Information for Assistance:  
For all queries, please use the contact information below: 

EET Biobank  
Phone: (614) 722-2865 
E-mail: BPCBank@nationwidechildrens.org  

 
Any other questions regarding biospecimens should be directed to the overall study PI, 
Dr. Stephen Liu, or email  

 
9.6 Integral Laboratory or Imaging Studies 
 

Not applicable. 
 
9.7 Integrated Correlative Studies 
 
9.7.1 Serial TIL Analysis by Multiplex IHC – Integrated Laboratory Correlative Study  
 

Inhibition of MEK in preclinical models with cobimetinib has led to an increase in T-cell 
infiltration of the tumor (Ebert et al., 2016). One of the hypotheses being tested in this 
study is that use of cobimetinib will increase the density of CD8+ T-cells in the tumor 
which will subsequently overcome primary resistance to use of a checkpoint inhibitor. 
Multiplex IHC has been used to assess the change in the CD8+ T-cell population in 
patients with melanoma (Tumeh et al., 2014). Among patients receiving treatment with a 
PD-1 inhibitor, a greater increase in CD8+ cell density corresponded with a decrease in 
tumor size. We hypothesize that patients receiving the combination of atezolizumab and 
cobimetinib will have increased CD8+ T cell infiltration in tumors as compared to 
patients receiving atezolizumab alone. Further, we hypothesize that patients with 
increased CD8+ T cell infiltration will have a better clinical outcome regardless of 
treatment group. 
 
Biopsies will be collected prior to therapy and after 1 cycle of therapy to assess changes 
in CD8+ T-cell infiltration. These studies will either confirm or reject the hypothesis that 
MEK inhibition increases T-cell infiltration. If an increase in CD8+ T-cell infiltration 
with MEK inhibition is confirmed and durable responses are achieved, this combination 
warrants further study, perhaps in earlier lines of therapy. If an increase in CD8+ T-cell 
infiltration with MEK inhibition is confirmed but durable responses are not seen, CD8+ 
T-cell infiltration may be necessary but not sufficient and other combinations may be 
warranted. If no increase in CD8+ T-cell infiltration is seen, further investigation is 
necessary to explain this discrepancy, which may be disease specific. 
 
In this correlative study, we will use multiplex IHC to assess CD8+ T-cell density over 
the course of therapy. Biopsies taken immediately prior to enrollment will be compared 
to biopsies taken at the end of cycle 1. We expect an increase in CD8+ T-cell density 
with therapy, particularly in patients who respond to therapy. This will be considered an 
integrated biomarker for the clinical study.  
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These analyses are critical to understanding the effect of MEK inhibition of T-cell 
infiltration and demonstrating the proof of principal in vivo, and are felt to justify the risk 
of biopsy. 
 
While the primary focus is on CD8+ lymphocyte density, additional markers will be included 
in the panel including CD3, FOXP3, CD20, CD66b, PD-1, PD-L1, DC-LAMP, and HLA-
DR. The method used can accommodate 8 markers routinely but if tissue integrity is good, 
additional markers can be added a clear priority, acknowledging that some markers need to 
be placed earlier in order of staining to avoid loss of sensitivity. 
 

9.7.1.1 Specimen(s) and Processing at the EET Biobank 
 

Formalin-fixed tissue at Baseline (or Archival if Baseline tumor biopsy is not available), 
C1W4, and Progression time points will be used for this assay. Tumor tissue will be 
processed and embedded upon receipt at the EET Biobank. FFPE blocks will be stored at 
room temperature until distribution for testing. Unstained slides should be vacuum sealed 
upon receipt and refrigerated for long-term storage by the biorepository. 
 
When CIMAC is ready to perform the mIHC, a sample request letter will be sent to the 
Biobank to request the slides to be cut for the assay.  
 

9.7.1.2 Site Performing Correlative Study  
 

This integrated correlative study will be performed through the CIMAC network. 
 
9.8 Exploratory/Ancillary Correlative Studies 

 
9.8.1 Whole Exome Sequencing of Tumor Specimens and Gene Expression Analysis by RNA 

Sequencing for Confirmation of  Expression of Neoantigens and Characterization of the 
Tumor Microenvironment – Exploratory/Ancillary Laboratory Correlative Study  
 
While immunotherapy holds great promise for durable treatment benefit, the benefit is 
limited to a subset of patients and we lack reliable means to identify this subset. 
Expression of PD-L1 by IHC is currently used in this manner but its positive predictive 
value is too low, its negative predictive value too high. There is a relationship between 
the genomic signature in NSCLC and response to immunotherapy. In analyses of patients 
with NSCLC treated with pembrolizumab, higher somatic nonsynonymous mutation 
burden (above the median) was associated with a higher response rate (63% vs. 0%) and 
longer PFS (HR 0.19, 95% CI 0.05-0.70). It is not clear, however, whether all somatic 
mutations carry equal value, as specific mutations may be relevant. Specific defects in the 
interferon-receptor signaling pathway such as mutations in Janus kinase 1 or 2 (JAK1, 
JAK2) have been associated with acquired resistance to PD-1 inhibitors (Zaretsky et al., 
2016). It is also not clear how tumor mutation burden varies over time.  
 
Here, we propose whole exome sequencing of tumor specimens to further explore a 
relationship between mutational profile and outcomes. Similar analysis will be done on 
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no known disease in the pelvis. Imaging will be repeated every 8 weeks, irrespective of dosing schedule or treatment delays. With the off 
study visit, scans do not need to be repeated if a scan has been performed within 8 weeks. 

J: Mandatory biopsies are performed prior to cycle 1, day 1 and in week 4 of cycle 1, provided the biopsy is felt to be safe and feasible (section 
9). A biopsy at the time of progression is optional. 

K: Peripheral whole blood for research will be collected in NaHep (green top) tubes 20 mL and 2 10-mL cfDNA Streck tubes (section 9). 
Baseline collection will be prior to dosing; this can be done at screening or on cycle 1, day 1. Subsequent blood draws include cycle 2, day 1 
and at the time of progression or at the off study visit. For additional details, see section 9. 

L: Off-Treatment evaluations will be completed 4 weeks after meeting at least one of the criteria listed in section 5.3. 
M: Evaluation of LV function by either echocardiogram (ECHO) or multiple-gated acquisition (MUGA) 1 month after first dose, then every 3 

months while on cobimetinib (visit window +/-7 days);   
N: Ophthalmologic examination at baseline, then every 2 months for 1 year, then every 6 months while on cobimetinib (visit window +/- 14 

days); Eye exam should include retinal exam, slit lamp exam, and visual fields (preferably Goldmann Visual Field if available) for evidence 
of retinal pathology and other abnormalities. 

O: Adverse events will be assessed at least 30 days after the last dose of either study agent. For patients removed due to unacceptable toxicity, 
they will be followed until resolution of the adverse event. 

P: Optional biopsy at progression 
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11. MEASUREMENT OF EFFECT  
 
11.1 Antitumor Effect – Solid Tumors 
 
For the purposes of this study, patients should be re-evaluated for response every 8 weeks. 
Response and progression will be evaluated in this study using the new international criteria 
proposed by the revised Response Evaluation Criteria in Solid Tumors (RECIST) guideline 
(version 1.1) (Eisenhauer et al., 2009). Changes in the largest diameter (unidimensional 
measurement) of the tumor lesions and the shortest diameter in the case of malignant lymph 
nodes are used in the RECIST criteria. 
 
11.1.1 Definitions 

 
Evaluable for toxicity.  All patients will be evaluable for toxicity from the time of their 
first treatment with atezolizumab and cobimetinib. 
 
Evaluable for objective response.  Only those patients who have measurable disease 
present at baseline, have received at least one cycle of therapy, and have had their disease 
re-evaluated will be considered evaluable for response. These patients will have their 
response classified according to the definitions stated below. (Note: Patients who exhibit 
objective disease progression prior to the end of cycle 1 will also be considered 
evaluable.) 
 
Evaluable Non-Target Disease Response.  Patients who have lesions present at baseline 
that are evaluable but do not meet the definitions of measurable disease, have received at 
least one cycle of therapy, and have had their disease re-evaluated will be considered 
evaluable for non-target disease. The response assessment is based on the presence, 
absence, or unequivocal progression of the lesions.  

 
11.1.2 Disease Parameters 
 

Measurable disease.  Measurable lesions are defined as those that can be accurately 

by chest x-   with CT scan, MRI, or calipers by clinical exam. 
All tumor measurements must be recorded in millimeters (or decimal fractions of 
centimeters). 
 
Note: Tumor lesions that are situated in a previously irradiated area may not be 
considered measurable unless there is evidence of progression in the irradiated site. 
Malignant lymph nodes.  To be considered pathologically enlarged and measurable, a 

  in short axis when assessed by CT scan (CT scan 
slice thickness recommended to be no greater than 5 mm [0.5 cm]). At baseline and in 
follow-up, only the short axis will be measured and followed. 
 
Non-measurable disease.  All other lesions (or sites of disease), including small lesions 
(longest diameter <10 mm [<1 cm]  
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to <1.5 cm] short axis), are considered non-measurable disease. Bone lesions, 
leptomeningeal disease, ascites, pleural/pericardial effusions, lymphangitis 
cutis/pulmonitis, inflammatory breast disease, and abdominal masses (not followed by 
CT or MRI), are considered as non-measurable. 
 
Note: Cystic lesions that meet the criteria for radiographically defined simple cysts 
should not be considered as malignant lesions (neither measurable nor non-measurable) 
since they are, by definition, simple cysts. 
 
‘Cystic lesions’ thought to represent cystic metastases can be considered as measurable 
lesions, if they meet the definition of measurability described above. However, if non-
cystic lesions are present in the same patient, these are preferred for selection as target 
lesions. 
 
Target lesions.  All measurable lesions up to a maximum of 2 lesions per organ and 5 
lesions in total, representative of all involved organs, should be identified as target 
lesions and recorded and measured at baseline. Target lesions should be selected on the 
basis of their size (lesions with the longest diameter), be representative of all involved 
organs, but in addition should be those that lend themselves to reproducible repeated 
measurements. It may be the case that, on occasion, the largest lesion does not lend itself 
to reproducible measurement in which circumstance the next largest lesion which can be 
measured reproducibly should be selected. A sum of the diameters (longest for non-nodal 
lesions, short axis for nodal lesions) for all target lesions will be calculated and reported 
as the baseline sum diameters. If lymph nodes are to be included in the sum, then only the 
short axis is added into the sum. The baseline sum diameters will be used as reference to 
further characterize any objective tumor regression in the measurable dimension of the 
disease. 
 
Non-target lesions.  All other lesions (or sites of disease) including any measurable 
lesions over and above the 5 target lesions should be identified as non-target lesions and 
should also be recorded at baseline. Measurements of these lesions are not required, but 
the presence, absence, or in rare cases unequivocal progression of each should be noted 
throughout follow-up.  
 

11.1.3 Methods for Evaluation of Measurable Disease 
 
All measurements should be taken and recorded in metric notation using a ruler or 
calipers. All baseline evaluations should be performed as closely as possible to the 
beginning of treatment and never more than 4 weeks before the beginning of the 
treatment. 
The same method of assessment and the same technique should be used to characterize 
each identified and reported lesion at baseline and during follow-up. Imaging-based 
evaluation is preferred to evaluation by clinical examination unless the lesion(s) being 
followed cannot be imaged but are assessable by clinical exam. 
 
Clinical lesions: Clinical lesions will only be considered measurable when they are 
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superficial (e.g.   diameter 
as assessed using calipers (e.g., skin nodules). In the case of skin lesions, documentation 
by color photography, including a ruler to estimate the size of the lesion, is 
recommended.  
 
Chest x-ray:  Lesions on chest x-ray are acceptable as measurable lesions when they are 
clearly defined and surrounded by aerated lung. However, CT is preferable.  
 
Conventional CT and MRI:  This guideline has defined measurability of lesions on CT 
scan based on the assumption that CT slice thickness is 5 mm (0.5 cm) or less. If CT 
scans have slice thickness greater than 5 mm (0.5 cm), the minimum size for a 
measurable lesion should be twice the slice thickness. MRI is also acceptable in certain 
situations (e.g. for body scans).   
 
Use of MRI remains a complex issue. MRI has excellent contrast, spatial, and temporal 
resolution; however, there are many image acquisition variables involved in MRI, which 
greatly impact image quality, lesion conspicuity, and measurement. Furthermore, the 
availability of MRI is variable globally. As with CT, if an MRI is performed, the 
technical specifications of the scanning sequences used should be optimized for the 
evaluation of the type and site of disease. Furthermore, as with CT, the modality used at 
follow-up should be the same as was used at baseline and the lesions should be 
measured/assessed on the same pulse sequence. It is beyond the scope of the RECIST 
guidelines to prescribe specific MRI pulse sequence parameters for all scanners, body 
parts, and diseases. Ideally, the same type of scanner should be used and the image 
acquisition protocol should be followed as closely as possible to prior scans. Body scans 
should be performed with breath-hold scanning techniques, if possible. 
 
PET-CT: At present, the low dose or attenuation correction CT portion of a combined 
PET-CT is not always of optimal diagnostic CT quality for use with RECIST 
measurements. However, if the site can document that the CT performed as part of a 
PET-CT is of identical diagnostic quality to a diagnostic CT (with IV and oral contrast), 
then the CT portion of the PET-CT can be used for RECIST measurements and can be 
used interchangeably with conventional CT in accurately measuring cancer lesions over 
time. Note, however, that the PET portion of the CT introduces additional data which 
may bias an investigator if it is not routinely or serially performed.   
 
Ultrasound: Ultrasound is not useful in assessment of lesion size and should not be used 
as a method of measurement. Ultrasound examinations cannot be reproduced in their 
entirety for independent review at a later date and, because they are operator dependent, it 
cannot be guaranteed that the same technique and measurements will be taken from one 
assessment to the next. If new lesions are identified by ultrasound in the course of the 
study, confirmation by CT or MRI is advised. If there is concern about radiation exposure 
at CT, MRI may be used instead of CT in selected instances. 
 
Endoscopy, Laparoscopy: The utilization of these techniques for objective tumor 
evaluation is not advised. However, such techniques may be useful to confirm complete 
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pathological response when biopsies are obtained or to determine relapse in trials where 
recurrence following complete response (CR) or surgical resection is an endpoint. 
 
Tumor markers: Tumor markers alone cannot be used to assess response. If markers are 
initially above the upper normal limit, they must normalize for a patient to be considered 
in complete clinical response. Specific guidelines for both CA-125 response (in recurrent 
ovarian cancer) and PSA response (in recurrent prostate cancer) have been published 
[JNCI 96:487-488, 2004; J Clin Oncol 17, 3461-3467, 1999; J Clin Oncol 26:1148-1159, 
2008]. In addition, the Gynecologic Cancer Intergroup has developed CA-125 
progression criteria which are to be integrated with objective tumor assessment for use in 
first-line trials in ovarian cancer [JNCI 92:1534-1535, 2000]. 
 
Cytology, Histology: These techniques can be used to differentiate between partial 
responses (PR) and complete responses (CR) in rare cases (e.g., residual lesions in tumor 
types, such as germ cell tumors, where known residual benign tumors can remain). 
 
The cytological confirmation of the neoplastic origin of any effusion that appears or 
worsens during treatment when the measurable tumor has met criteria for response or 
stable disease is mandatory to differentiate between response or stable disease (an 
effusion may be a side effect of the treatment) and progressive disease. 
 
FDG-PET:  While FDG-PET response assessments need additional study, it is sometimes 
reasonable to incorporate the use of FDG-PET scanning to complement CT scanning in 
assessment of progression (particularly possible 'new' disease). New lesions on the basis 
of FDG-PET imaging can be identified according to the following algorithm:  
a. Negative FDG-PET at baseline, with a positive FDG-PET at follow-up is a sign of 

PD based on a new lesion. 
b. No FDG-PET at baseline and a positive FDG-PET at follow-up: If the positive FDG-

PET at follow-up corresponds to a new site of disease confirmed by CT, this is PD. If 
the positive FDG-PET at follow-up is not confirmed as a new site of disease on CT, 
additional follow-up CT scans are needed to determine if there is truly progression 
occurring at that site (if so, the date of PD will be the date of the initial abnormal 
FDG-PET scan). If the positive FDG-PET at follow-up corresponds to a pre-existing 
site of disease on CT that is not progressing on the basis of the anatomic images, this 
is not PD. 

c. FDG-PET may be used to upgrade a response to a CR in a manner similar to a biopsy 
in cases where a residual radiographic abnormality is thought to represent fibrosis or 
scarring. The use of FDG-PET in this circumstance should be prospectively described 
in the protocol and supported by disease-specific medical literature for the indication. 
However, it must be acknowledged that both approaches may lead to false positive 
CR due to limitations of FDG-PET and biopsy resolution/sensitivity. 

 
Note: A ‘positive’ FDG-PET scan lesion means one which is FDG avid with an uptake 
greater than twice that of the surrounding tissue on the attenuation corrected image. 
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11.1.4 Response Criteria 
 
11.1.4.1 Evaluation of Target Lesions 

 
Complete Response (CR):  Disappearance of all target lesions. Any pathological 
lymph nodes (whether target or non-target) must have reduction in short axis to <10 
mm (<1 cm). 
 
Partial Response (PR):  At least a 30% decrease in the sum of the diameters of target 
lesions, taking as reference the baseline sum diameters. 
 
Progressive Disease (PD):  At least a 20% increase in the sum of the diameters of 
target lesions, taking as reference the smallest sum on study (this includes the 
baseline sum if that is the smallest on study). In addition to the relative increase of 
20%, the sum must also demonstrate an absolute increase of at least 5 mm (0.5 cm). 
(Note: the appearance of one or more new lesions is also considered progressions). 
 
Stable Disease (SD):  Neither sufficient shrinkage to qualify for PR nor sufficient 
increase to qualify for PD, taking as reference the smallest sum diameters while on 
study. 
 

11.1.4.2 Evaluation of Non-Target Lesions 
 
Complete Response (CR):  Disappearance of all non-target lesions and normalization 
of tumor marker level. All lymph nodes must be non-pathological in size (<10 mm 
[<1 cm] short axis). 
 
Note: If tumor markers are initially above the upper normal limit, they must 
normalize for a patient to be considered in complete clinical response. 
 
Non-CR/Non-PD:  Persistence of one or more non-target lesion(s) and/or 
maintenance of tumor marker level above the normal limits. 
 
Progressive Disease (PD):  Appearance of one or more new lesions and/or 
unequivocal progression of existing non-target lesions. Unequivocal progression 
should not normally trump target lesion status. It must be representative of overall 
disease status change, not a single lesion increase. 
 
Although a clear progression of “non-target” lesions only is exceptional, the opinion 
of the treating physician should prevail in such circumstances, and the progression 
status should be confirmed at a later time by the review panel (or Principal 
Investigator). 

 
11.1.4.3 Evaluation of Best Overall Response 

 
The best overall response is the best response recorded from the start of the treatment 
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until disease progression/recurrence (taking as reference for progressive disease the 
smallest measurements recorded since the treatment started). The patient's best 
response assignment will depend on the achievement of both measurement and 
confirmation criteria. 
 

For Patients with Measurable Disease (i.e., Target Disease) 
 

Target 
Lesions 

Non-Target 
Lesions 

New 
Lesions 

Overall 
Response 

Best Overall Response when 
Confirmation is Required* 

CR CR No CR 4 wks. Confirmation 
CR Non-CR/Non-

PD 
No PR 

4 wks. Confirmation CR Not evaluated No PR 
PR Non-CR/Non-

PD/not 
evaluated 

No PR 

SD Non-CR/Non-
PD/not 

evaluated 

No SD Documented at least once 4 
wks. from baseline 

PD Any Yes or No PD 
no prior SD, PR or CR Any PD** Yes or No PD 

Any Any Yes PD 
 See RECIST 1.1 manuscript for further details on what is evidence of a new lesion. 

**    In exceptional circumstances, unequivocal progression in non-target lesions may be 
accepted as disease progression. 

 
Note:  Patients with a global deterioration of health status requiring discontinuation of 

treatment without objective evidence of disease progression at that time should be 
reported as “symptomatic deterioration.” Every effort should be made to document the 
objective progression even after discontinuation of treatment. 

 
 
For Patients with Non-Measurable Disease (i.e., Non-Target Disease) 
 

Non-Target Lesions New Lesions Overall Response 
CR No CR 
Non-CR/non-PD No Non-CR/non-PD* 
Not all evaluated No not evaluated 
Unequivocal PD Yes or No PD 
Any Yes PD 
 ‘Non-CR/non-PD’ is preferred over ‘stable disease’ for non-target disease since SD is 

increasingly used as an endpoint for assessment of efficacy in some trials so to assign this 
category when no lesions can be measured is not advised 
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11.1.5 Duration of Response 
 
Duration of overall response:  The duration of overall response is measured from the time 
measurement criteria are met for CR or PR (whichever is first recorded) until the first 
date that recurrent or progressive disease is objectively documented (taking as reference 
for progressive disease the smallest measurements recorded since the treatment started). 
 
The duration of overall CR is measured from the time measurement criteria are first met 
for CR until the first date that progressive disease is objectively documented.  
 
Duration of stable disease:  Stable disease is measured from the start of the treatment 
until the criteria for progression are met, taking as reference the smallest measurements 
recorded since the treatment started, including the baseline measurements.  
 

11.1.6 Progression-Free Survival 
 
PFS is defined as the duration of time from start of treatment to time of progression or 
death, whichever occurs first. 
 

11.1.7 Overall Survival (OS) 
 

OS is defined as the duration of time from start of study treatment to time of death.  
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12. STUDY OVERSIGHT AND DATA REPORTING / REGULATORY REQUIREMENTS 
 
Adverse event lists, guidelines, and instructions for AE reporting can be found in Section 7.0 
(Adverse Events: List and Reporting Requirements). 
 
12.1 Study Oversight 
 
This protocol is monitored at several levels, as described in this section. The Protocol Principal 
Investigator is responsible for monitoring the conduct and progress of the clinical trial, including 
the ongoing review of accrual, patient-specific clinical and laboratory data, and routine and 
serious adverse events; reporting of expedited adverse events; and accumulation of reported 
adverse events from other trials testing the same drug(s). The Protocol Principal Investigator and 
statistician have access to the data at all times through the CTMS web-based reporting portal.   
 
During this Phase 2 study, the Protocol Principal Investigator will have, at a minimum, quarterly 
conference calls with the Study Investigators and the CTEP Medical Officer(s) to review accrual, 
progress, and pharmacovigilance. Decisions to proceed to the second stage of a Phase 2 trial will 
require sign-off by the Protocol Principal Investigator and the Protocol Statistician. 
To ensure safety of this combination in this specific patient population, the Protocol Principal 
Investigator will review all SAEs submitted for enrolled patient every month. If there are any 
unexpected grade 4 or higher toxicities or if more than 1 out of 3 patients discontinue treatment 
for toxicity, the Protocol Principal Investigator will initiate a teleconference with all site PI’s and 
the CTEP Medical Officer(s) to review the findings and determine whether the study should 
continue in its current form or be amended or discontinued. 
 
All Study Investigators at participating sites who register/enroll patients on a given protocol are 
responsible for timely submission of data via Medidata Rave and timely reporting of adverse 
events for that particular study. This includes timely review of data collected on the electronic 
CRFs submitted via Medidata Rave. 
 
All studies are also reviewed in accordance with the enrolling institution’s data safety monitoring 
plan. 
 
12.2 Data Reporting  
 
Data collection for this study will be done exclusively through Medidata Rave. Access to the trial 
in Rave is granted through the iMedidata application to all persons with the appropriate roles 
assigned in the Regulatory Support System (RSS). To access Rave via iMedidata, the site user 
must have an active CTEP IAM account (check at < https://ctepcore.nci.nih.gov/iam >) and the 
appropriate Rave role (Rave CRA, Rave Read-Only, Rave CRA (Lab Admin), Rave SLA, or 
Rave Investigator) on either the LPO or participating organization roster at the enrolling site. To 
the hold Rave CRA role or Rave CRA (Lab Admin), the user must hold a minimum of an AP 
registration type. To hold the Rave Investigator role, the individual must be registered as an 
NPIVR or IVR. Associates can hold read-only roles in Rave. 
 
Upon initial site registration approval for the study in RSS, all persons with Rave roles assigned 
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on the appropriate roster will be sent a study invitation e-mail from iMedidata. To accept the 
invitation, site users must log into the Select Login (https://login.imedidata.com/selectlogin) 
using their CTEP-IAM user name and password, and click on the “accept” link in the upper 
right-corner of the iMedidata page. Please note, site users will not be able to access the study in 
Rave until all required Medidata and study specific trainings are completed. Trainings will be in 
the form of electronic learnings (eLearnings), and can be accessed by clicking on the link in the 
upper right pane of the iMedidata screen.   
 
Users that have not previously activated their iMedidata/Rave account at the time of initial site 
registration approval for the study in RSS will also receive a separate invitation from iMedidata 
to activate their account. Account activation instructions are located on the CTSU website, Rave 
tab under the Rave resource materials (Medidata Account Activation and Study Invitation 
Acceptance). Additional information on iMedidata/Rave is available on the CTSU members’ 
website under the Rave tab or by contacting the CTSU Help Desk at 1-888-823-5923 or by e-
mail at ctsucontact@westat.com. 
 
In addition, the lead Principal Investigator will have at least monthly conference calls with the 
site Study Investigators and study teams to review accrual, progress, adverse events, and 
unanticipated problems. 
 
12.2.1 Method 
 

This study will be monitored by the Clinical Trials Monitoring Service (CTMS). Data 
will be submitted to CTMS at least once every two weeks via Medidata Rave (or other 
modality if approved by CTEP). Information on CTMS reporting is available at: 
http://www.theradex.com/clinicalTechnologies/?National-Cancer-Institute-NCI-11. On-
site audits will be conducted on an 18-36 month basis as part of routine cancer center site 
visits. More frequent audits may be conducted if warranted by accrual or due to concerns 
regarding data quality or timely submission. For CTMS monitored studies, after users 
have activated their accounts, please contact the Theradex Help Desk at (609) 619-7862 
or by email at CTMSSupport@theradex.com for additional support with Rave and 
completion of CRFs. 
 

12.2.2 Responsibility for Data Submission 
 
For ETCTN trials, it is the responsibility of the PI(s) at the site to ensure that all 
investigators at the ETCTN Sites understand the procedures for data submission for each 
ETCTN protocol and that protocol specified data are submitted accurately and in a timely 
manner to the CTMS via the electronic data capture system, Medidata Rave.   
 
Data are to be submitted via Medidata Rave to CTMS on a real-time basis, but no less 
than once every 2 weeks. The timeliness of data submissions and timeliness in resolving 
data queries will be tracked by CTMS. Metrics for timeliness will be followed and 
assessed on a quarterly basis. For the purpose of Institutional Performance Monitoring, 
data will be considered delinquent if it is greater than 4 weeks past due. 
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Data from Medidata Rave and CTEP-AERS is reviewed by the CTMS on an ongoing 
basis as data is received. Queries will be issued by CTMS directly within Rave. The 
queries will appear on the Task Summary Tab within Rave for the CRA at the ETCTN to 
resolve. Monthly web-based reports are posted for review by the Drug Monitors in the 
IDB, CTEP. Onsite audits will be conducted by the CTMS to ensure compliance with 
regulatory requirements, GCP, and NCI policies and procedures with the overarching 
goal of ensuring the integrity of data generated from NCI-sponsored clinical trials, as 
described in the ETCTN Program Guidelines, which may be found on the CTEP 
(http://ctep.cancer.gov/protocolDevelopment/electronic applications/adverse events.htm
) and CTSU websites. 
 
An End of Study CRF is to be completed by the PI, and is to include a summary of study 
endpoints not otherwise captured in the database, such as (for phase 1 trials) the 
recommended phase 2 dose (RP2D) and a description of any dose-limiting toxicities 
(DLTs). CTMS will utilize a core set of eCRFs that are Cancer Data Standards Registry 
and Repository (caDSR) compliant (http://cbiit.nci.nih.gov/ncip/biomedical-informatics-
resources/interoperability-and-semantics/metadata-and-models). Customized eCRFs will 
be included when appropriate to meet unique study requirements. The PI is encouraged to 
review the eCRFs, working closely with CTMS to ensure prospectively that all required 
items are appropriately captured in the eCRFs prior to study activation. CTMS will 
prepare the eCRFs with built-in edit checks to the extent possible to promote data 
integrity. 
 
CDUS data submissions for ETCTN trials activated after March 1, 2014, will be carried 
out by the CTMS contractor, Theradex. CDUS submissions are performed by Theradex 
on a monthly basis. The trial’s lead institution is responsible for timely submission to 
CTMS via Rave, as above. 
 
Further information on data submission procedures can be found in the ETCTN Program 
Guidelines 
(http://ctep.cancer.gov/protocolDevelopment/electronic_applications/adverse_events.htm). 

 
12.3 CTEP Multicenter Guidelines 
 
Not applicable. 
 
12.4 Collaborative Agreements Language 
 
The agents supplied by CTEP, DCTD, NCI used in this protocol is/are provided to the NCI under 
a Collaborative Agreement (CRADA, CTA, CSA) between the Pharmaceutical Company(ies) 
(hereinafter referred to as “Collaborator(s)”) and the NCI Division of Cancer Treatment and 
Diagnosis. Therefore, the following obligations/guidelines, in addition to the provisions in the 
“Intellectual Property Option to Collaborator”  
(http://ctep.cancer.gov/industryCollaborations2/intellectual property.htm) contained within the 
terms of award, apply to the use of the Agent(s) in this study: 
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1. Agent(s) may not be used for any purpose outside the scope of this protocol, nor can 
Agent(s) be transferred or licensed to any party not participating in the clinical study. 
Collaborator(s) data for Agent(s) are confidential and proprietary to Collaborator(s) and shall 
be maintained as such by the investigators. The protocol documents for studies utilizing 
Agents contain confidential information and should not be shared or distributed without the 
permission of the NCI. If a copy of this protocol is requested by a patient or patient’s family 
member participating on the study, the individual should sign a confidentiality agreement. A 
suitable model agreement can be downloaded from: http://ctep.cancer.gov. 

2. For a clinical protocol where there is an investigational Agent used in combination with 
(an)other Agent(s), each the subject of different Collaborative Agreements, the access to and 
use of data by each Collaborator shall be as follows (data pertaining to such combination use 
shall hereinafter be referred to as "Multi-Party Data”): 

 
a. NCI will provide all Collaborators with prior written notice regarding the existence and 

nature of any agreements governing their collaboration with NCI, the design of the 
proposed combination protocol, and the existence of any obligations that would tend to 
restrict NCI's participation in the proposed combination protocol. 
 

b. Each Collaborator shall agree to permit use of the Multi-Party Data from the clinical trial 
by any other Collaborator solely to the extent necessary to allow said other Collaborator 
to develop, obtain regulatory approval or commercialize its own Agent. 
 

c. Any Collaborator having the right to use the Multi-Party Data from these trials must 
agree in writing prior to the commencement of the trials that it will use the Multi-Party 
Data solely for development, regulatory approval, and commercialization of its own 
Agent. 

 
3. Clinical Trial Data and Results and Raw Data developed under a Collaborative Agreement 

will be made available to Collaborator(s), the NCI, and the FDA, as appropriate and unless 
additional disclosure is required by law or court order as described in the IP Option to 
Collaborator (http://ctep.cancer.gov/industryCollaborations2/intellectual_property.htm). 
Additionally, all Clinical Data and Results and Raw Data will be collected, used and 
disclosed consistent with all applicable federal statutes and regulations for the protection of 
human subjects, including, if applicable, the Standards for Privacy of Individually 
Identifiable Health Information set forth in 45 C.F.R. Part 164. 

 
4. When a Collaborator wishes to initiate a data request, the request should first be sent to the 

NCI, who will then notify the appropriate investigators (Group Chair for Cooperative Group 
studies, or PI for other studies) of Collaborator's wish to contact them. 

 
5. Any data provided to Collaborator(s) for Phase 3 studies must be in accordance with the 

guidelines and policies of the responsible Data Monitoring Committee (DMC), if there is a 
DMC for this clinical trial. 

 
6. Any manuscripts reporting the results of this clinical trial must be provided to CTEP by the 

Group office for Cooperative Group studies or by the principal investigator for non-
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Cooperative Group studies for immediate delivery to Collaborator(s) for advisory review and 
comment prior to submission for publication. Collaborator(s) will have 30 days from the date 
of receipt for review. Collaborator shall have the right to request that publication be delayed 
for up to an additional 30 days in order to ensure that Collaborator’s confidential and 
proprietary data, in addition to Collaborator(s)’s intellectual property rights, are protected. 
Copies of abstracts must be provided to CTEP for forwarding to Collaborator(s) for courtesy 
review as soon as possible and preferably at least three (3) days prior to submission, but in 
any case, prior to presentation at the meeting or publication in the proceedings. Press releases 
and other media presentations must also be forwarded to CTEP prior to release. Copies of 
any manuscript, abstract and/or press release/ media presentation should be sent to: 

Email: ncicteppubs@mail.nih.gov 
 

The Regulatory Affairs Branch will then distribute them to Collaborator(s). No publication, 
manuscript or other form of public disclosure shall contain any of Collaborator’s confidential/ 
proprietary information. 
 
12.5 Genomic Data Sharing Plan  
 
Not applicable. 
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13. STATISTICAL CONSIDERATIONS 
 
13.1 Study Design/Endpoints 
 
The purpose of this phase II trial is to determine whether treatment with atezolizumab plus 
cobimetinib has sufficient activity against NSCLC tumors resistant or refractory to prior PD-1 or 
PD-L1 therapy to warrant its further development. The primary objective of this study is to 
evaluate durable response rate to therapy. Secondary objectives include the overall response rate, 
the duration of response, the progression-free survival (PFS), the overall survival (OS) and the 
grade 3 and 4 toxicity rate in patients of atezolizumab plus cobimetinib in patients with 
metastatic NSCLC resistant or refractory to prior PD-1 or PD-L1 therapy. The final study 
analysis will be based on patient data collected through study discontinuation.  
 
The grading and reporting of gastrointestinal toxicity, hepatic toxicity, dermatologic toxic, 
pulmonary toxicity, potential eye toxicity, cardiac toxicity, rhabdomyolysis and hemorrhage are 
defined in Sections 6-7, and all patients who receive any amount of the study drug will be 
evaluable for toxicity 
 
13.2 Sample Size/Accrual Rate  
 
The sample size for each cohort will be determined by the Simon’s two-stage design rules. It will 
require a minimum of 9 and 24 evaluable patients in both cohort I and II. The null hypothesis 
that the true response rate is 0.05 will be tested against a one-sided alternative at 0.25. In the first 
stage, 9 patients will be accrued. If there are no responses in these 9 patients, the study will be 
stopped. Otherwise, 15 additional patients will be accrued for a total of 24. The null hypothesis 
will be rejected if 3 or more responses are observed in 24 patients. This design yields a type I 
error rate of 10% and power of 90% when the true response rate is 0.25. 
 
The Simon two-stage design will employ any response using RECIST version 1.1 criteria except 
for the expansion, responses do not need to be confirmed. Duration or durability of that response 
will not impact the Simon two-stage design. However, the final analysis (Section 13.4) will 
assess durable response rate using RECIST version 1.1 criteria. A durable response is defined as 
a response meeting RECIST version 1.1 criteria in a patient whose treatment duration was of at 
least 6 months. 
 
Note: Cohort I will include only patients with KRAS mutant NSCLC. If Cohort I is positive, with 
at least one durable response (treatment duration of at least 6 months), then Cohort II will open 
to enrollment. Cohort II will include only patients without a KRAS mutation (KRAS wild type).  
 
Enrollment and major protocol violations, study treatment administration, and reasons for patient 
discontinuations from the study will be described and listed or summarized. Demographic and 
baseline characteristics, such as sex, race, and ethnicity, and a rationale for selection of subjects, 
will be summarized. 
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13.3 Stratification Factors 
 
There is no stratification in this non-randomized study.  
 
13.4 Analysis of Endpoints 
 
Primary endpoints. The primary analysis of evaluating durable response rate with atezolizumab 
plus cobimetinib in patients with metastatic non-small cell lung cancer (NSCLC) resistant or 
refractory to prior PD-1 or PD-L1 therapy will be presented with descriptive statistics. For each 
cohort (KRAS mutant and KRAS wild type), if the cohort expands to the second stage, the 
analysis will examine the durable response rate. A durable response is defined as a response 
meeting RECIST version 1.1 criteria in a patient whose response duration was of at least 6 
months. The durable response rate will be descriptive given the small sample size. If 3 or more 
durable responses are seen in 24 patients (each cohort will be analyzed separately), the null 
hypothesis will be rejected and the combination will warrant further investigation. If 3 or more 
transient responses are seen but < 3 durable responses are seen, the null hypothesis will not be 
rejected. We will use chi-square statistics to describe and analyze results with ethnic categories 
and racial categories, respectively.  
 
Secondary endpoints. The overall response rate will be descriptive given the small sample size. 
For analysis, we will employ RECIST version 1.1 criteria. We will use chi-square statistics to 
describe and analyze results with ethnic categories and racial categories, respectively. For 
lifetime data analyses, Kaplan-Meier estimates will be used to describe the PFS and OS with 
atezolizumab plus cobimetinib in patients with metastatic NSCLC resistant or refractory to prior 
PD-1 or PD-L1 therapy. The association of PFS and survival with biomarkers will be assessed 
using Cox regression model with model adequacy assessment. The analysis of biomarkers will 
also be descriptive given the limited sample sizes. Categorical data analysis methods such as 
Chi-square will be used to evaluate the correlation of baseline tumor mutation burden to response 
to therapy. Regression and correlation will be used for assessing the association between 
continuous variables such as tumor burden and other markers and patient characteristics such as 
age. 
 
13.5 Reporting and Exclusions 
 
13.5.1 Evaluation of Toxicity 
 

The safety analysis will be performed in all subjects who receive any amount of study 
drug. A baseline measurement and at least 1 laboratory or other safety-related 
measurement obtained after at least 1 dose of study treatment may be required for 
inclusion in the analysis of a specific safety parameter (e.g., lab shifts from baseline). A 
complete list of all AE data will be provided along with an assessment of NCI CTCAE 
version 5.0 grade and relationship to study drug. The incidence of AEs will be tabulated 
by subgroups of interest (e.g. grade 3 or higher, organ class, relationship to study drug). 
For analyses at the individual level, the highest grade and relationship to study drug will 
be assumed if multiple events have occurred. Toxicity will be tabulated by type and grade 
and will be summarized with descriptive statistics. Other safety data will be assessed in 
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terms of physical examination, clinical chemistry, hematology, vital signs, and EKGs. 
Negative binomial regression and Cox proportional hazards models will be used to assess 
the rate of AE and time to first toxicity, respectively. 
 

13.5.2 Evaluation of Response 
 

All subjects who have completed at least one dose of therapy will be included in the 
evaluation of response. Each patient will be assigned of the following categories: 1) 
complete response, 2) partial response, 3) stable disease, 4) progressive disease.  
 
The objective response rate is defined as the proportion of response evaluable subjects 
who have a complete response (CR) or partial response (PR) using RECIST 1.1 criteria at 
any time during the study. The evaluable population is as defined for the primary 
endpoint. Response rates will be reported for each group along with exact confidence 
intervals.  

 
13.5.3 Evaluation of Correlative Aims 
 
Correlative studies will be performed: 

 To measure the baseline expression and on treatment expression of PD-L1 and correlate 
these variables with treatment response. 

 To measure the baseline levels of immune markers including CD8+ T effector cells and 
CD4+FoxP3+ T regulatory cells, and tumor infiltrating lymphocytes (TILs), major 
histocompatibility complex (MHC) class I and II expression, and natural killer (NK) cell 
receptors and ligands expression and correlate these variables with treatment response 
and toxicity. 

 To characterize changes in the immune markers described above after treatment 
 To measure changes in circulating immune suppressor cells (MDSC, Treg) in peripheral 

blood by flow cytometry and test for association with response to therapy. 
 
The overarching aim of these studies is to establish baseline levels for, and measure changes in 
immunological pathways after treatment. Little is known about baseline levels for these variables 
in cholangiocarcinoma, let alone changes after treatment, and if the primary and secondary aims 
are successful, these investigations will establish a biological foundation on which to build in 
follow up studies.  
 
Immunological variables will be examined in plots and summary statistics, to characterize 
distributions, identify outliers and other potential problems in the data. Joint exploratory analysis 
will identify associations and potential interactions. Variables may be transformed on the basis of 
these investigations, to reduce skewness, minimize the influence of outliers and/or to regularize 
relationships between predictors and response for better model fit. Exploratory analysis of the 
molecular markers, including visualizations and statistical summaries such as hierarchical cluster 
analysis, heat maps, multidimensional scaling, and principle component analysis will offer 
important views of the structural characteristics of the expression data.  
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Response will be described categorically, and associations between response and immunological 
variables will be characterized, in each arm, using multivariate logistic regression models, with 
adjustment for clinical and pathological co-variates that may be associated with response. 
Estimated effects will be reported with standard errors and confidence intervals.  
 
While the primary focus is on CD8+ lymphocyte density, additional markers will be included in the 
panel including CD3, FOXP3, CD20, CD66b, PD-1, PD-L1, DC-LAMP, and HLA-DR. The method 
used can accommodate 8 markers routinely but if tissue integrity is good, additional markers can be 
added. 
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APPENDIX A PERFORMANCE STATUS CRITERIA 
 

ECOG Performance Status Scale Karnofsky Performance Scale 

Grade Descriptions Percent Description 

0 
Normal activity. Fully active, able 
to carry on all pre-disease 
performance without restriction. 

100 Normal, no complaints, no evidence 
of disease. 

90 Able to carry on normal activity; 
minor signs or symptoms of disease. 

1 

Symptoms, but ambulatory. 
Restricted in physically strenuous 
activity, but ambulatory and able 
to carry out work of a light or 
sedentary nature (e.g., light 
housework, office work). 

80 Normal activity with effort; some 
signs or symptoms of disease. 

70 Cares for self, unable to carry on 
normal activity or to do active work. 

2 

In bed <50% of the time. 
Ambulatory and capable of all 
self-care, but unable to carry out 
any work activities. Up and about 
more than 50% of waking hours. 

60 
Requires occasional assistance, but 
is able to care for most of his/her 
needs. 

50 Requires considerable assistance and 
frequent medical care. 

3 

In bed >50% of the time. Capable 
of only limited self-care, confined 
to bed or chair more than 50% of 
waking hours. 

40 Disabled, requires special care and 
assistance. 

30 Severely disabled, hospitalization 
indicated. Death not imminent. 

4 

100% bedridden. Completely 
disabled. Cannot carry on any self-
care. Totally confined to bed or 
chair. 

20 Very sick, hospitalization indicated. 
Death not imminent. 

10 Moribund, fatal processes 
progressing rapidly. 

5 Dead. 0 Dead. 
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APPENDIX B PATIENT DRUG INFORMATION HANDOUT & WALLET CARD 
 
Information for Patients, Their Caregivers, and Non-Study Healthcare Team on Possible 
Interactions with Other Drugs and Herbal Supplements  
 
The patient ____________________________ is enrolled on a clinical trial using the 
experimental study drugs, atezolizumab (trade name Tecentriq®), and cobimetinib (trade name 
Cotellic®). This clinical trial is sponsored by the National Cancer Institute. This form is 
addressed to the patient, but includes important information for others who care for this patient.  
 
These are the things that you as a healthcare provider need to know: 
  

 The patient is on an immunotherapy clinical trial, designed to help the immune system 
attack cancer. There is a risk of developing autoimmune side effects from the study 
drugs, and these autoimmune side effects may be serious and challenging to diagnose. 
Examples of autoimmune side effects previously observed in clinical trials of 
immunotherapy drugs include:  

o Endocrinopathies (e.g., hypothyroidism, adrenal insufficiency, 
panhypopituitarism, new onset type 1 diabetes) 

o Inflammation of various organs (colitis, pneumonitis, hepatitis, myocarditis) 
o Rheumatologic diseases (for example, rheumatoid arthritis, myositis) 
 

When evaluating this patient for an acute medical complaint, please consider that the 
patient may be experiencing an immune-related adverse event. 

 
 Cobimetinib is a substrate of substrate of CYP3A4 (major). Therefore, cobimetinib is 

broken down by this enzyme and may be affected by other drugs that inhibit or induce 
this enzyme. 

 Cobimetinib is a substrate of efflux transporter P-glycoprotein (P-gp). Drugs that inhibit P-
gp may increase cobimetinib concentrations.   

 
To the patient: Take this paper with you to your medical appointments and keep the attached 
information card in your wallet.  

 
Atezolizumab (trade name Tecentriq®) and cobimetinib (trade name Cotellic®) may interact 
with other drugs which can cause side effects. For this reason, it is very important to tell your 
study doctors of any medicines you are taking before you enroll onto this clinical trial. It is also 
very important to tell your doctors if you stop taking any regular medicines, or if you start taking 
a new medicine while you take part in this study. When you talk about your current medications 
with your doctors, include medicine you buy without a prescription (over-the-counter remedy), 
or any herbal supplements such as St. John’s Wort. It is helpful to bring your medication bottles 
or an updated medication list with you. 
 
Many health care providers can write prescriptions. You must tell all of your health care 
providers (doctors, physician assistants, nurse practitioners, pharmacists) you are taking part in a 
clinical trial.  
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These are the things that you and they need to know:  
 

Cobimetinib (trade name Cotellic®) must be used very carefully with other medicines that use 
certain liver enzymes to be effective or to be cleared from your system. Before you enroll onto 
the clinical trial, your study doctor will work with your regular health care providers to review 
any medicines and herbal supplements that are considered strong inducers/inhibitors or 
substrates of CYP3A4. 

 
 Please be very careful! Over-the-counter drugs (including some herbal supplements such as 

St. John’s wort) may contain ingredients that could interact with your study drug. Speak 
to your doctors or pharmacist to determine if there could be any side effects.  

 Your regular health care provider should check a frequently updated medical reference or 
call your study doctor before prescribing any new medicine or discontinuing any 
medicine. Your study doctor’s name is __________________ and he or she can be 
contacted at _______________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

STUDY DRUG INFORMATION WALLET CARD  
You are enrolled on a clinical trial using the experimental study  
drugs atezolizumab and cobimetinib. This clinical trial is sponsored by 
the NCI. Cobimetinib may interact with drugs that are processed by 
your liver. Because of this, it is very important to: 

 Tell your doctors if you stop taking any medicines or if you start 
taking any new medicines. 

 Tell all of your health care providers (doctors, physician assistants, 
nurse practitioners, or pharmacists) that you are taking part in a 
clinical trial. 

 Check with your doctor or pharmacist whenever you need to use 
an over-the-counter medicine or herbal supplement. 
  

 

Cobimetinib interacts with a specific liver enzyme called CYP3A4 and 
must be used very carefully with other medicines that interact with 
this enzyme. 

 Before you enroll onto the clinical trial, your study doctor will 
work with your regular health care providers to review any 
medicines and herbal supplements that are considered strong 
inducers/inhibitors or substrates of CYP3A4.  

 Before prescribing new medicines, your regular health care 
providers should go to a frequently-updated medical reference for 
a list of drugs to avoid, or contact your study doctor.  
 

 Your study doctor’s name is _____________________________ 

and can be contacted at _________________________________.  
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APPENDIX C PATIENT STUDY DRUG TABLET DIARY - COBIMETINIB 
 

PATIENT ID  

CYCLE NUMBER  

 
INSTRUCTIONS TO THE PATIENT: 

1. Complete one form for each 4 week-period while you take cobimetinib. Each cycle of 
therapy is 4 weeks (28 days). 
2. Take your dose of cobimetinib at about the same time each morning for the first 21 days. Do 
not take cobimetinib on days 22 through 28. 
3. Record the date, the number of tablets you took, and when you took them. Record doses as 
soon as you take them; do not batch entries together at a later time. 
4. If you miss taking your dose and remember within 1 hour of your scheduled dose, you may 
take it late. If it has been more than 1 hour, do not make up the dose; resume dosing with the 
next scheduled dose. If vomiting occurs, do not make up the dose; resume dosing with the next 
scheduled dose. 
5. Take cobimetinib tablets orally in the morning with or without food. The tablets should be 
swallowed whole and must not be crushed or broken. 
6. If you have any comments or notice any side effects, please record them in the Comments 
column. If you make a mistake while you write, please cross it out with one line, put your 
initials next to it, and then write the corrected information next to your initials. Example: 
10:30 am SB 9:30 am 
7. Please return this form to your physician when you go for your next appointment. 
 

Day Date Time of Daily Dose # of Tablets Taken Comments 
1     
2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     
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APPENDIX D TISSUE BIOPSY VERIFICATION  

A copy of the diagnostic pathology report must be shipped with all tissue specimens sent to the 
EET Biobank. 

If the corresponding pathology report is not available for the biopsy, then a copy of the 
radiology report or operative report from the biopsy procedure and the diagnostic pathology 
report must be sent to the EET Biobank. A completed copy of this appendix (i.e., Tissue 
Biopsy Verification) must also be submitted to the EET Biobank. 
Note: If this information is not provided with the biopsy specimen, then it will not be accepted by the 
EET Biobank. 
 

Please have the Clinician* responsible for signing out this patient’s case complete the following: 
 

ETCTN Universal Patient ID:   
 
ETCTN Patient Study ID:  
 
Date of Procedure (mm/dd/yyyy):   
 
Tissue Type (circle one):    Primary      Metastatic    
 
Time point (circle one):     Baseline      Cycle 1, Week 4    
 
Site Tissue Taken From:   
 
Diagnosis:   

 
I agree that this tissue may be released for research purposes only and that the release of this 
tissue will not have any impact on the patient’s care. 

        
Clinician Signature              Date 
 
      
Clinician Printed Name 
 
*Note: For the purposes of this form, Clinician could include the Nurse Practitioner, Registered Nurse, 
Pathologist, Radiologist, Interventional Radiologist, Surgeon, Oncologist, Internist, or other medical 
professional responsible for the patient’s care.  
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