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2. Synopsis

Transforming growth factor– (TGF-β) is an important protein with tumour-promoting activity.  
Mechanisms to explain this activity include tumour neovascularisation (neoangiogenesis), 
immunosuppression, and loss of tumour-immune surveillance both through production of 
immunosuppressive cytokines and induction of immune suppressive cells and inhibition of 
antitumour immunity, and increased migration, invasion, and metastases (Akhurst and Derynck 
2001; Derynck et al. 2001; Wick et al. 2001a, 2001b; Siegel and Massagué 2003).  These 
combined effects on the tumour microenvironment by TGF-β promote tumour progression; 
inhibition of this cytokine by a TGF-β receptor type I kinase inhibitor is expected to arrest 
tumour growth and metastasis and improve immune function.

Programmed Cell Death–1 (PD-1) is expressed on activated T cells and can act to dampen the
immune response. Tumour cells overexpress programmed cell death–1 ligand (PD-L1), which 
potentially leads to inhibition of local immune response. PD-1 is a hallmark of exhausted T cells 
in the tumour microenvironment. Targeting PD-1 provides the opportunity to restore T-cell 
immunity via blocking both its inhibitory interactions with PD-L1 and B7-1. Thus, blockade of 
both TGF-β and PD-1 could be expected to reverse the immune escape associated with these 
molecules and the combination to potentially provide immune restoration to improve tumour 
response. Indeed the combination of galunisertib and nivolumab may act synergistically via 
suppression of the immune suppressive function of TGF-β at the maximum tolerated dose or 
pharmacologically active dose.  

This study is a Phase 1b/2 open-label study that will be conducted in 2 parts.  The Phase 1b part
of this study will consist of an open-label, dose-escalation assessment of the safety and 
tolerability of galunisertib administered at 50 mg daily (QD), 50 mg twice daily (BID), 80 mg 
BID, or 150 mg BID in combination with nivolumab 3 mg/kg in patients with advanced 
refractory solid tumours.  The Phase 2 part of this study will be disease restricted and include 
2 expansion cohorts of patients in tumours with documented monotherapy activity with 
nivolumab (non–small cell lung cancer; n = approximately 25 patients) or galunisertib 
(hepatocellular carcinoma [n = approximately 25 patients]).  Patients in the 2 cohorts will be 
enrolled independently and will be assigned to treatment concurrently; enrolment for each cohort 
will be complete when that cohort has reached the prespecified enrolment target. Galunisertib 
will be used to attempt to augment nivolumab activity via suppression of the immune 
suppressive function of TGF-β at the maximum tolerated dose or pharmacologically active dose.  
Additional cohorts of patients with specific alternative tumour histologies may be added and will 
require an amendment.
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4. Abbreviations and Definitions

Term Definition

ADA antidrug antibody 

AE Adverse event:  Any untoward medical occurrence in a patient or clinical investigation 
subject administered a pharmaceutical product that does not necessarily have a causal 
relationship with this treatment.  An adverse event (AE) can therefore be any 
unfavourable and unintended sign (including an abnormal laboratory finding), symptom, 
or disease temporally associated with the use of medicinal (investigational) product, 
whether or not related to the medicinal (investigational) product.

AFP -foetoprotein 

ALT alanine aminotransferase

ANC absolute neutrophil count

AST aspartate aminotransferase

AUC area under the plasma concentration-time curve 

AUC area under the concentration-time curve during 1 dosing interval

BID twice daily

BNP brain natriuretic peptide

CI confidence interval

Cmax maximum observed drug concentration

Cmax,ss maximum observed drug concentration at steady state 

Cmin minimum observed plasma concentration (trough)

CNS central nervous system

complaint Any written, electronic, or oral communication that alleges deficiencies related to the 
identity, quality, purity, durability, reliability, safety, effectiveness, or performance of a 
drug or drug delivery system.

compliance Adherence to all the study-related requirements, good clinical practice (GCP) 
requirements, and the applicable regulatory requirements.

confirmation A process used to confirm that laboratory test results meet the quality requirements 
defined by the laboratory generating the data and that Lilly is confident that results are 
accurate.  Confirmation will either occur immediately after initial testing or will require 
that samples be held to be retested at some defined time point, depending on the steps 
required to obtain confirmed results.
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CR complete response

CrCl creatinine clearance 

CRF/eCRF case report form/electronic case report form:  Sometimes referred to as clinical report 
form, a printed or electronic form for recording study participants’ data during a clinical 
study, as required by the protocol.

CRP clinical research physician

CRS clinical research scientist

CT computed tomography

CTCAE Common Terminology Criteria for Adverse Events

CYP cytochrome P450 

DC dendritic cell

DLT dose-limiting toxicity

ECG electrocardiogram

ECHO echocardiography 

ECOG Eastern Cooperative Oncology Group

EMT epithelial-mesenchymal transition

end of trial End of trial is the date of the last visit or last scheduled procedure for the last patient.

enrol Patients who are enrolled in the trial are those who have been assigned to a treatment and 
have received at least 1 dose of study treatment.  

enter Patients who are entered in the trial are those who have signed the informed consent form 
directly or through their legally acceptable representatives.

ERB/IRB ethical review board/institutional review board:  A board or committee (institutional, 
regional, or national) composed of medical and nonmedical members whose responsibility 
is to verify that the safety, welfare, and human rights of the patients participating in a 
clinical study are protected.

GCP good clinical practice

GI gastrointestinal

HBV hepatitis B virus 

HCC hepatocellular carcinoma 

HCV hepatitis C virus 

HIV human immunodeficiency virus
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IB Investigator’s Brochure

ICD-O International Classification of Diseases for Oncology

ICF informed consent form

IFN- interferon-

informed consent A process by which a patient voluntarily confirms his or her willingness to participate in a 
particular trial, after having been informed of all aspects of the trial that are relevant to the 
patient’s decision to participate.  Informed consent is documented by means of a written, 
signed and dated informed consent form.

INR international normalised ratio 

interim analysis an analysis of clinical study data that is conducted before the final reporting database is 
authorised for database lock

investigational 
product

a pharmaceutical form of an active substance or placebo being tested or used as a 
reference in a clinical trial

investigator a person responsible for the conduct of the clinical study at a study site.  If a study is 
conducted by a team of individuals at a study site, the investigator is the responsible 
leader of the team and may be called the principal investigator.

IV intravenous

IWRS interactive web-response system 

legal 
representative

An individual, judicial, or other body authorised under applicable law to consent on behalf 
of a prospective patient, to the patient’s participation in the clinical study.

Lilly Safety System global safety database that tracks and reports serious adverse and spontaneous events 
occurring while using a drug/drug delivery system

LLT lower-level term 

LV left ventricular

MedDRA Medical Dictionary for Regulatory Activities 

MGMT O6-methylguanine-DNA methyltransferase

monitor a person responsible for ensuring the investigator site complies with the monitoring plan, 
applicable local standard operating procedures (SOPs) (if any), and global Medical SOPs.  
Monitors are trained on the investigational product(s), the protocol, informed consent 
document, any other written information provided to patients, relevant SOPs, International 
Conference on Harmonisation Good Clinical Practice guidelines (ICH-GCP), and all 
applicable laws (for example, privacy and data protection) and regulations.  

MRI magnetic resonance imaging

MTD maximum tolerated dose
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NK natural killer

NCI National Cancer Institute

NSCLC non–small cell lung cancer 

open-label a study in which there are no restrictions on knowledge of treatment allocation, therefore 
the investigator and the study participants are aware of the drug therapy received during 
the study

ORR objective response rate 

OS overall survival 

PAD pharmacologically active dose 

patient a subject with a defined disease

PD progressive disease

PD-1 programmed cell death–1

PD-L1 programmed cell death–ligand 1

PD-L2 programmed cell death–ligand 2

PET positron emission tomography

PFS progression-free survival 

PK pharmacokinetic

PR partial response

pSMAD phosphorylated SMAD 

PT preferred term

QD daily

RANO Response Assessment in Neuro-Oncology 

RECIST Response Evaluation Criteria in Solid Tumours

rescreen to screen a patient who was previously declared a screen failure for the same study

Q2W every 2 weeks 

SAE serious adverse event
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screen The act of determining if an individual meets minimum requirements to become part of a 
pool of potential candidates for participation in a clinical trial.  In this study, screening 
involves invasive or diagnostic procedures and/or tests (for example, blood draws).  For 
this type of screening, informed consent for these screening procedures and/or tests shall 
be obtained; this consent may be separate from obtaining consent for the study.

screen failure a patient who does not meet 1 or more criteria required for participation in a trial

SD stable disease

sponsor the party who takes responsibility for the initiation, management and/or financing of a 
clinical study

study completion occurs (that is, the scientific evaluation will be complete) following the final evaluation of 
patients’ overall survival (OS).  The final evaluation may occur before all patients reach 
the OS endpoint if this earlier evaluation will not alter the statistical interpretation of OS.  

SUSAR suspected unexpected serious adverse reactions

TGF- transforming growth factor–

TPO third-party organisation

TTP time-to-progression 

ULN upper limit of normal

WHO World Health Organization
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A Phase 1b/2 Dose Escalation and Cohort Expansion Study 
of the Safety, Tolerability and Efficacy of a Novel 

Transforming Growth Factor– Receptor I Kinase Inhibitor 
(Galunisertib) Administered in Combination with Anti–PD-1 

(Nivolumab) in Advanced Refractory Solid Tumours 
(Phase 1b) and in Recurrent or Refractory Non–Small Cell 

Lung Cancer or Hepatocellular Carcinoma (Phase 2)
5. Introduction

5.1. Cancer Immunotherapy
Cancer immunotherapy rests on the premise that tumours can be recognised as foreign rather 
than as self and can be effectively attacked by an activated immune system. Tumour progression 
may depend upon acquisition of traits that allow cancer cells to evade immunosurveillance and 
escape effective, innate, and adaptive immune responses (Dunn et al. 2002; Pardoll 2003; 
Zitvogel et al. 2006; Jemal et al. 2011).  An effective response in this setting is thought to rely on 
immune surveillance of tumour antigens expressed on cancer cells that ultimately results in an 
adaptive immune response and cancer cell death. Current immunotherapy efforts attempt to 
reverse the immunosuppression to tumour cells and antigens by either introducing cancer 
antigens by therapeutic vaccination or by modulating regulatory checkpoints of the immune 
system.

T-cell stimulation is a complex process involving the integration of numerous positive, as well as 
negative, costimulatory signals in addition to antigen recognition by the T-cell receptor 
(Greenwald et al. 2004). Collectively, these signals govern the balance between T-cell activation 
and tolerance. Programmed Cell Death–1 (PD-1) is a member of the CD28 family of T-cell 
costimulatory receptors that also includes CD28, CTLA-4, ICOS, and BTLA (Nishimura and 
Honjo 2001). PD-1 signalling has been shown to inhibit CD-28–mediated upregulation of IL-2, 
IL-10, IL-13, interferon- (IFN-) and Bcl-xL. PD-1 expression has also been noted to inhibit 
T-cell activation and expansion of previously activated cells. Evidence for a negative regulatory 
role of PD-1 comes from studies of PD-1 deficient mice, which develop a variety of autoimmune 
phenotypes (Sharpe et al. 2007). These results suggest that PD-1 blockade has the potential to 
activate anti-self T-cell responses, but these responses are variable and dependent upon various 
host genetic factors. Thus, PD-1 deficiency or inhibition is not accompanied by a universal loss 
of tolerance to self-antigens.

5.2. Transforming Growth Factor–
Transforming growth factor– (TGF-) has been shown to be a tumour promoter in advanced, 
metastatic cancer, while in normal tissue TGF- inhibits epithelial cell proliferation 
(de Caestecker et al. 2000; Massagué et al. 2000; Derynck et al. 2001; Wakefield and 
Roberts 2002; Bierie and Moses 2010). TGF- also modulates immune function by influencing 
T-cell, neutrophil, monocyte, macrophage, natural killer (NK)–cell, carcinoma-associated 
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fibroblast, and carcinoma-cell–autonomous signalling in the tumour microenvironment (Bierie 
and Moses 2006; Nagaraj and Datta 2010). Due to this regulation and the elevated TGF- levels 
present in many tumour types, an environment favourable for immune escape and tumour 
progression is created.  TGF- inhibition is then a reasonable hypothetical treatment option in 
patients with advanced cancer (Yingling et al. 2004). Inhibiting TGF- is a novel approach that 
should simultaneously inhibit tumour spread, neoangiogenesis and improve the host’s antitumour 
immune response. 

TGF-β also participates in down-regulation of the adaptive immune response (Ignotz and 
Massagué 1987; Bhowmick et al. 2004; Bierie and Moses 2006; Grady and Markowitz 2008;
Padua and Massagué 2009) by inhibiting activity of antigen-presenting cells including dendritic 
cells (DCs) (Rotzer et al. 2001; Grady and Markowitz 2008), B cells and cytotoxic T cells. For 
example, by suppressing IFN-γ secretion from activated T cells, decreased proliferation of these 
T cells occurs and TGF-β, thereby, further compromises immune function.

TGF-β upregulates the expression and signalling of the immunoregulatory enzyme indoleamine 
2,3-dioxygenase by plasmacytoid DCs. Other Treg-dependent mechanisms that impair the 
generation of host immunity also appear to be regulated by TGF-β, including CCL22 chemokine 
immunosuppression due to the ability of TGF-β to activate the CCL22 promoter.  The cytokines 
regulated by CCL22 induce chemotaxis for monocytes, DCs, NK cells, and chronically activated 
T cells.  These mechanisms suggest that inhibition of the TGF-β pathway will improve immune 
function by inhibiting production of immunosuppressive cytokines and restoring T-cell and other 
immune cell function (Hanks et al. 2013).

TGF-β promotes T-cell exhaustion, a state of T-cell dysfunction, which is identified by 
expression of markers including PD-1, LAG-3, TIM-3 and CTLA-4 (Wherry 2011).

5.3. Programmed Cell Death–1
PD-1 (cluster of differentiation 279) is a cell surface signalling molecule that delivers inhibitory 
signals that regulate the balance between T-cell activation and tolerance by interacting with its 
ligands, PD-L1 and PD-L2.  It is a 55-kD type I transmembrane protein that is a member of the 
CD28 family of T-cell costimulatory receptors, which also includes CTLA-4, ICOS, and BTLA
(Freeman et al. 2000).  PD-1 contains an intracellular membrane proximal immunoreceptor 
tyrosine inhibitory motif and a membrane distal immunoreceptor tyrosine-based switch motif. 
PD-1 is primarily expressed on activated T, B, and myeloid cells (Nishimura and Honjo 2001).  
Its ligands, PD-L1 (B7-H1/CD274) and PD-L2 (B7-DC/CD273), have been shown to down-
regulate T-cell activation upon binding to PD-1 in both murine and human systems (Latchman 
et al. 2001; Carter et al. 2002).  PD-1 delivers a negative signal by the recruitment of SHP-2 to 
the phosphorylated tyrosine residue in the immunoreceptor tyrosine-based switch motif in its 
cytoplasmic region (Chemnitz et al. 2004; Shepherd et al. 2000).  

In humans, PD-L1 is constitutively expressed on macrophage-lineage cells, activated T cells, 
lung, vascular endothelial cells, and placental syncytiotrophoblasts (Keir et al. 2008).  Aberrant 
expression of PD-L1 by tumour cells has been reported in a number of human malignancies
(Dong and Chen 2003; Konishi et al. 2004; Thompson et al. 2004; Ohigashi et al. 2005; 
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Thompson et al. 2005a, 2005b; Tsushima et al. 2006).  PD-L1 expressed by tumour cells has 
been shown to enhance apoptosis of activated tumour-specific T cells in vitro (Chemnitz et al. 
2004).  Moreover, the expression of PD-L1 may protect the tumour cells from the induction of 
apoptosis by effector T cells (Azuma et al. 2008).  Retrospective analyses of several human 
tumour types suggest that tumour overexpression (as measured by immunohistochemistry) of 
PD-L1 may permit immune evasion by tumours. In renal cell carcinoma, high surface 
expression levels of PD-L1 on tumour cells are related to tumour aggressiveness. Patients with 
high tumour and/or lymphocyte PD-L1 levels are 4.5 times more likely to die from their cancer 
than patients exhibiting low levels of PD-L1 expression (Thompson et al. 2004).  In multivariate 
analysis, high expression of PD-L1 in melanoma is an independent predictor of vertical growth 
of primary melanomas and of worse outcome (Hino et al. 2010).  

Following most viral infections, the host is capable of eliciting an effective innate and adaptive 
immune response to eliminate the virus and prevent reinfection. In some cases, chronic viral 
infection is established. In the setting of chronic viral infection, antigen specific CD8 T cells 
may demonstrate increased expression of PD-1 (Barber et al. 2006).  These T cells have been 
termed “exhausted” due to their inability to control the infecting virus. Administration of an 
antibody that prevents PD-1 interaction with its ligands restores the ability of the cells to 
eliminate the virus infection and presumably restores immune function.

Thus blockage of both TGF-β and PD-1 could be expected to reverse the immunosuppression 
associated with these molecules; the combination of TGF-β and PD-1 blockade may be expected 
to act synergistically to induce immune restoration and to improve tumour control and response.  

5.4. Rationale for H9H-MC-JBEF Protocol Amendment (a)
H9H-MC-JBEF protocol was amended to incorporate requests related to safety from the US 
Food and Drug Administration (FDA) submitted during review ending 26-Jun-2015.  These 
consisted of:

 Addition of 2 cohorts to the Phase 1b part in order to lower the galunisertib 
starting dose.  At the request of FDA, these additional cohorts are added to 
decrease any potential risks to patients in the absence of combination data 
with galunisertib and nivolumab to decrease patient risk.  The revised 
galunisertib starting dose (in Cohort 1) will be 50 mg daily (QD) on a 14 day 
on/14 day off schedule; galunisertib dosing in the new Cohort 2 will be 50 mg 
twice daily (BID) on a 14 day on/14 day off schedule.  Nivolumab dosing will 
remain the same.

 Addition of ≥ CTCAE Grade 3 thrombocytopenia with clinically significant 
bleeding to the list of AEs considered as DLTs to ensure patient safety

 Exclusion of concomitant use of strong cytochrome P450 (CYP)3A4 
inhibitors and inducers in order to minimise the influence of potential drug 
interactions on the galunisertib/nivolumab combination in Phase 1b

 Clarification of galunisertib administration in regard to food intake
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Other significant changes, modifications or clarifications made in this amendment but not 
requested by the FDA include:

 Modification of “glioma” to “glioblastoma” and removal of “multiforme” 
from “glioblastoma multiforme” to conform to the most recent World Health 
Organization (WHO) guidelines

 Addition of dosing information used in 2 Phase 2 studies (H9H-MC-JBAK 
[JBAK] and H9H-MC-JBAL [JBAL]) to galunisertib clinical background 
section

 Revision of Inclusion Criterion 3 to remove eligibility for patients with 
gliosarcoma

 Clarification added to Inclusion Criterion 3 to revise the documentation of the 
first recurrence of glioblastoma and to better define the requirement for 
patients with glioblastoma (International Classification of Diseases for 
Oncology [ICD-O] 9440/3, WHO grade IV)

 Clarification of Inclusion Criterion 4 that for biopsies, fine-needle aspirates or 
other cytology samples are not acceptable  

 Revision of Inclusion Criterion 6 to require that patients with MGMT 
(O6-methylguanine-DNA methyltransferase) unmethylated newly diagnosed 
glioblastoma may have received radiotherapy only and not radiotherapy and 
temozolomide

 Clarification was added to Exclusion Criterion 45 to indicate that patients are 
to be excluded for a history of severe allergy to study drug components

 Clarifications for dose adjustments for galunisertib were added to 
Table JBEF.7.1 and within Section 7 to align with the additions of the DLT of 
≥ CTCAE Grade 3 thrombocytopenia with clinically significant bleeding and 
the 2 Phase 1b dose levels

 Addition of on-study serum pregnancy tests to be conducted predose on Day 1 
of every cycle

 Addition of the collection at baseline information on weight change for the 
previous 3 months and that weight and weight change from baseline would be 
assessed

 Inclusion on Phase 1b patients in assessment of overall survival (OS)

 Incorporation of additional information on different galunisertib formulations 
in consideration of the addition of the 50-mg galunisertib dose levels and 
corresponding 50-mg tablets

 Addition of pharmacokinetic (PK) time-matched electrocardiograms (ECGs)

 Modifications to the schedule of events (Attachment 1) and the PK and 
immunogenicity sampling schedule (Attachment 4) to improve consistency 
within the protocol and incorporate amendment changes
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5.5. Rationale for H9H-MC-JBEF Protocol Amendment (b)
H9H-MC-JBEF protocol (a) was amended for the following reasons:

 To be consistent with other nivolumab clinical trials and to be able to assess toxicities 
between Study JBEF and other nivolumab clinical trials, this study was designed with 
a 56-day DLT period, consistent with 2 cycle lengths for galunisertib and 1 cycle
length for nivolumab.  

Many Phase 1 patients travel an above-average distance to participate in trials at Phase 1 
centres.  In addition, many Phase 1 patients are more ill than those enrolled in Phase 2 
clinical trials.  These 2 issues have resulted in patients withdrawing from this trial prior to the 
end of the DLT period, for reasons not due to DLTs or AEs. To minimise the impact of 
withdrawal, 1 additional patient will be enrolled in each dose level, for a total of 4 patients 
per dose level to allow for unforeseen discontinuation not due to a DLT before the DLT 
period is completed. If at least 3 patients in each cohort dose level complete the DLT period 
and the fourth patient discontinues for non-DLT reasons prior to completing the DLT period, 
the dose level will be considered successfully completed. Thus, depending on the number of 
DLTs observed, the minimum number of evaluable patients will be 3, 6, or 9 at each dose 
level.

Because of the progress of the study to date, this may affect Phase 1b Cohort 3 and will 
affect Cohort 4.  

The additional patient in each dose level will not impact the definition of the maximum 
tolerated dose (MTD), and it will assure adequate assessment of toxicity at each dose level
and will allow more rapid determination of the appropriate dose of galunisertib to use in 
combination with nivolumab.  Once this safety assessment is completed, the study can 
progress to the Phase 2 portion and allow patients with unmet medical needs, particularly 
those with hepatocellular carcinoma (HCC) and glioblastoma, to begin therapy with potential 
benefit.

 In Section 7.3, the eligibility check between the site and Lilly was removed. This was 
an error because the site monitor performs this review.

 The allowance of a 3-day window for ECG assessment before Day 1 of Cycles 2 
and 3 and within 3 days before Day 1 of every other odd-numbered cycle thereafter 
has been removed because patients must travel to sites to have ECGs performed on 
machines calibrated for QTc Fridericia, and patients will be at the sites on Day 1 of 
these cycles.

 Collection and testing of high-sensitivity C-reactive protein was removed from this 
study because this is a nonspecific inflammatory marker that may reasonably be 
elevated in patients with malignancies and, if elevated, may not reflect abnormal 
cardiac status if this is the sole indicator of cardiac abnormality.  

 Clarification has been added that pathology notes must accompany tissue biopsies.
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 In Attachment 1, Study Schedules, a requirement was added for echocardiography
(ECHO) at the 30-day follow-up visit, and, for the Phase 2 portion, clarification was 
provided that imaging is to be collected centrally [see clarification in Section 5.5].  

 In Attachment 2, Clinical Laboratory Tests, clarification was added that clinical 
chemistries and thyroid tests will be performed by a central laboratory (Lilly-
designated laboratory).

5.6. Rationale for H9H-MC-JBEF Protocol Amendment (c)
H9H-MC-JBEF protocol (b) was amended for the following reasons:

 Phase 2 portion of study:  to remove the glioblastoma cohort and update protocol text 
to reflect this change.  Results from 2 recently reported galunisertib trials,
Studies H9H-MC-JBAI and H9H-MC-JBAL, have indicated a lack of sufficient 
efficacy with galunisertib in glioblastoma.  

 To clarify the rationale for the changes to the ECHOs in Attachment 1 made in 
protocol amendment (b) (see Section 5.5 bullet 6):  the requirement for ECHO 
(echocardiography) at the 30-day follow-up visit was restored into the protocol as this 
requirement had been inadvertently removed during Amendment A; for the Phase 2 
portion, clarification was provided that imaging is to be collected centrally.  

 Attachment 2:  to add hepatitis B surface antigen testing to match what is already 
stated in Attachment 1, to add that hepatitis testing at baseline will be assayed by a 
local and a Lilly-designated laboratory and during the trial will be performed by a 
Lilly-designated laboratory; and to clarify in Attachment 2 the footnotes.  

 Attachment 4:  to add a ±10-minute window to the blood biomarker collection on Cycle 1 
Day 1.

Minor editorial corrections or clarifications may have been made but not noted.  A detailed list of 
changes may be found in Attachment 13.

5.7. Galunisertib
Galunisertib is an oral small molecule designed to selectively inhibit the serine/threonine kinase 
of the TGF- receptor type I (see Section 5.10). The highest selected Phase 2 study dose for the 
JBAK and JBAL studies discussed below was 150 mg BID on a 14 days on/14 days off schedule
(see the galunisertib Investigator’s Brochure [IB] Section 6.1.1).  

For detailed safety information, please refer to the galunisertib IB, Sections 3.2 and 6.2.

Non–Small Cell Lung Cancer 

No studies have been conducted evaluating galunisertib in non–small cell lung cancer (NSCLC).

Hepatocellular Carcinoma 

Study JBAK is a 4-part, Phase 2 study in HCC.  In this ongoing study, an interim analysis for 
Part A has reported response to galunisertib in 109 patients with advanced, unresectable HCC
who either failed or who were intolerant to sorafenib and had elevated α-fetoprotein (AFP) at 
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Safety

For detailed safety information, please refer to the nivolumab IB, Section 5.5.

The overall safety experience with nivolumab is based on experience in approximately 
4000 patients as either monotherapy or in combination with other therapeutics.  In general, for 
monotherapy, the safety profile is similar across tumour types.  

The most frequently reported treatment-related AE is fatigue, which is almost always of low 
grade.  Most related AEs are thought to be due to the effects of inflammatory cells on specific 
tissues.  A variety of preferred terms (PTs) have been used to describe similar kinds of 
organ-related AEs, with the result being that AE frequency tables organised by PTs can lead to 
underestimation of the frequency of similar kinds of organ-related AEs.  To address this issue, 
select AE categories were created.  Select AE categories group together the most common and
impactful PTs by organ category.  These categories include the following: pulmonary, 
gastrointestinal (GI), hepatic, skin, endocrine, hypersensitivity/infusion reaction, and renal AEs.  

It is also useful to consider the management of nivolumab-related AEs by organ category, as the 
diagnostic work-up often requires excluding other potential diagnoses and, when appropriate, 
instituting specific management principles as outlined in Attachment 11.

For suspected nivolumab-related AEs, based on the severity of the event, management with 
immunosuppressants may be necessary.  In general, dose delays and observation are adequate for 
low-grade AEs.  For moderate- and high-grade AEs, immunosuppression with corticosteroids 
should be used.  Once the AE has begun to improve, corticosteroids can be tapered over 
approximately 3 weeks to 6 weeks (depending on the severity of the AE).  The management of 
AEs considered related to any combination treatment is similar to the management of AEs 
caused by either agent alone and uses the same safety management algorithms.

NSCLC Efficacy

Nivolumab (OpdivoBristol-Myers Squibb, Inc. [BMS], New York, New York, USA) was 
approved to treat patients with metastatic squamous cell NSCLC with progression on or after 
platinum-based chemotherapy (BMS 2014).

Study 209017 was a 1:1 randomised, open-label study enrolling 272 patients with metastatic 
squamous NSCLC who had experienced disease progression during or after 1 prior platinum 
doublet-based chemotherapy regimen.  Patients received nivolumab (n=135) administered 
intravenously (IV) at 3 mg/kg every 2 weeks (Q2W) or docetaxel (n=137) administered IV at 
75 mg/m2 every 3 weeks.  The trial demonstrated a statistically significant improvement in OS
(p=.00025) for patients randomly assigned to nivolumab as compared with docetaxel at the 
prespecified interim analysis (9.2 [95% CI: 7.3-13.3] months compared to 6.0 [95% CI: 5.1-7.3] 
months, respectively) (BMS 2014).

Study 209063 was a monotherapy Phase 2 study involving 117 patients with refractory 
squamous NSCLC.  Based on an assessment by an independent review committee and with a 
minimum follow-up of at least 10 months for all patients, confirmed objective response rate 



H9H-MC-JBEF(c) Phase 1 Oncology Protocol Page 23

Galunisertib (LY2157299)/nivolumab

(ORR) was 15% (95% CI:  9%, 22%), of which all were PRs.  The median time to onset of 
response was 3.3 months (range: 1.7 to 8.8 months) after the start of nivolumab treatment.  
Thirteen of the 17 patients (76%) with a confirmed response had ongoing responses with 
duration ranging from 1.9+ to 11.5+ months; 10 of these 17 (59%) patients had durable 
responses of 6 months or longer (BMS 2014).

Substantial monotherapy clinical activity has been observed in ≥ second-line NSCLC patients 
(n=129) treated in the completed Phase 1 multidose, dose-escalation study of nivolumab 
(CA209003). This study showed ORRs of 22% (squamous) to 26% (nonsquamous) at the 
3-mg/kg dose, greater than the historical ORR for second-line docetaxel (approximately 
8%-10%) (Fossella et al. 2000; Shepherd et al. 2000; Hanna et al. 2004) and similar to that for 
first-line platinum doublet chemotherapy (approximately 25%-30%) (Belani et al. 2008).  In 
addition, the 48-week PFS rate among NSCLC patients treated at the 3 mg/kg dose was 30% 
(both nonsquamous and squamous).  By comparison, the historical median PFS for second-line 
docetaxel is approximately 3 months (Fossella et al. 2000; Shepherd et al. 2000; Hanna et al. 
2004) and that for first-line platinum doublet chemotherapy is approximately 4 to 5.5 months 
(Scagliotti et al. 2008).  Among all CA209003 NSCLC patients with a response, the median 
duration of response was 17 months.  Furthermore, the AE profile for nivolumab appears 
favourable versus platinum doublet chemotherapy, as haematologic toxicities are currently rare 
and the majority of nonhaematologic toxicities are low grade and manageable.  

Hepatocellular Carcinoma 

There are no data published with nivolumab in HCC.  A Phase 1 dose-escalation study to 
investigate the safety, immunoregulatory activity, PK, and preliminary antitumour activity of 
nivolumab in advanced HCC in patients with or without chronic viral hepatitis (CA209040) is 
currently ongoing.  

In a study of tremelimumab (an anti–CTLA-4 antibody) in HCC (Sangro et al. 2013), 
investigators reported a good safety profile; no patients needed steroids because of severe 
immune-mediated AEs. Some patients had a transient intense elevation of transaminases after 
the first dose but not following subsequent cycles. PR rate was 17.6% and disease control rate 
was 76.4%. TTP was 6.48 months (95% CI: 3.95–9.14). A significant drop in viral load was 
observed while new emerging variants of the hypervariable region 1 of hepatitis C virus (HCV). 
HCV replaced the predominant variants present before therapy, particularly in those patients 
with a more prominent drop in viral load. This antiviral effect was associated with an enhanced 
specific anti-HCV immune response.

Additional information may be found in the nivolumab IB, Section 5.4.  
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5.9. Objectives

5.9.1. Primary Objective
Phase 1b

The primary objective of the Phase 1b part of this study is to assess the safety and tolerability of 
orally dosed galunisertib 14 days on/14 days off in combination with IV nivolumab 3 mg/kg 
Q2W by identifying dose-limiting toxicities (DLTs) and the MTD or pharmacologically active 
dose (PAD) of the combination in patients with advanced refractory solid tumours during the 
first 2 cycles.  

Phase 2

The primary objective of the Phase 2 part (expansion cohorts) of this study is to assess the safety 
of the combination of galunisertib and nivolumab in patients with refractory or recurrent NSCLC
or HCC who have failed 1 prior line of therapy.  

5.9.2. Secondary Objectives
The secondary objectives of this study are:

 to characterise the PK of galunisertib and nivolumab when coadministered
 to characterise the immunogenicity of nivolumab when administered in combination with 

galunisertib
 to estimate the OS rate following the final analysis/evaluation of OS and the landmark 

OS at 6, 12, and 18 months following the start of therapy with the combination of 
galunisertib and nivolumab 

 Phase 2 only:  To assess the preliminary antitumour activity including PFS, ORR, 
duration of response, and time to response of the combination of galunisertib and 
nivolumab in patients with NSCLC or HCC  

5.9.3. Exploratory Objectives
The exploratory objectives of this study are:  

 to examine biomarkers, including pharmacodynamic markers, relevant to galunisertib, 
nivolumab, immune cells/immune functioning and the disease state, and to correlate these 
markers to clinical outcome

 Phase 1b only:  To document the preliminary antitumour activity of the combination of 
galunisertib and nivolumab  
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i n cr e as e d n e o v as c ul aris ati o n of  t h e t u mo u r, i m m u n os u p pr essi o n l e a di n g t o t h e es c a p e of t u m our-

i m m u n e s ur v eill a n c e, a n d i n cr e as e d mi gr ati o n a n d i n v asi o n r es ulti n g i n m et ast asis ( A k h urst a n d 
D er y n c k 2 0 0 1; D er y n c k et al. 2 0 0 1; Si e g el a n d M ass a g u é 2 0 0 3).  T h es e c o m bi n e d eff e cts of 

i m m u n os u p pr essi on a n d t h e t u m o u r mi cr o e n vir o n m e nt c h a n g es i n d u c e d b y TG F - pr o m ot e  
t u mo u r pr o gr essi o n, a n d, t h er ef or e, a T G F- r e c e pt or t yp e I ki n as e i n hi bit or is e x p e ct e d t o c a us e 

arr est of t u m o u r gr o wt h a n d m et ast asis i n p ati ent s.  

T G F -β s hifts t h e i m m u n e r es p o ns e fr o m a T h 1 ( a nti-i nfl a m m at or y) r es p o ns e t o a T h 2 

( pr oi nfl am m at or y ) r es p o ns e, w hi c h c a n b e t u mo u r pr o moti n g.  I n vitr o a n d a ni m al st u di es h a v e 
s h o w n t h at in hi bit i on of t he T G F -β p at h w a y  c a n bl o c k a cti vit y m e di at e d b y T r e g ul at or y  c ells 

a n d e n h a n c e N K a n d C D 8 T -c ell a ct i vity ( Lill y, d at a o n fil e ; Z h o n g et al . 2 0 1 0). T h es e d at a
s u g g est t h at r e v ersi o n of t h e pr o -t u mo u rig e ni c T h 2 -li ke mili e u t o a m o r e T h 1-li k e 

mi cr o -e n vir o n m e nt b y bl o c k a d e of t h e T G F -β p at h w a y  m a y r es ult i n i m pr o v e d o ut c o m es i n 
t u mo u rs t ypi c all y u nr es p o nsi v e t o st a n d ar d c y t ot o xi c t h er a p y as w ell as tu m o u rs s e nsiti v e t o 

st a n d ar d c h e m ot h er a p y.  I n a d dit i on, t he r e g ul at i on of e pi t heli al -m es e n c h y m al tr a nsit i on ( E M T)
a n d s u p pr essi o n of n e o a n gi o g e n esis f urt h er s u g g ests t h at i n hi bit i on of T G F -β m a y r e g ul at e t h e 

c o ntr ol  of a n u m b er of t u m ou r t yp es.

  

 
 

 
 

 
 

 
 

 

G al u nis erti b i n hi bits T G F-β – d e p e n d e nt c ell si g n al li n g i n H C C c ell li n es with eit h er 
a nt i pr olif er ati v e or a nti-i n v asi v e eff e cts d e p e n di n g o n t h e m o d el. I n t u mo u r s a mpl es fr o m 

p ati e nts, i n hi bit i on of T G F -β si g n al li n g w as ass o ci at e d wit h d e cr e as e d A F P l e v els, i n hi biti on of 
pr olif er at i on a n d a p o pt osis i n d u c tio n ( S er o v a et al.  2 0 1 3). F urt h er, r e c e nt d at a fr o m a st u d y  

i n v esti g ati n g t h e t u m ou r eff e cts of g al u nis erti b ± s or af e ni b i n v ari o us m o us e m o d els of H C C a n d 
i n fr es hl y gr o w n H C C s p e ci m e ns fr o m p at i ent s d e m o nstr at e d t h at T G F -β si g n alli n g i n hi biti on 

usi n g g al u nis ert i b m a y pr e v e nt s or af e ni b -i n d u c e d E M T, d el a y t u mo u r gr o wt h, a n d i n d u c e 

C CI
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a p o pt osis i n v ari o us H C C m o d els ( Ti j er as-R a b all a n d et al. 2 0 1 4 ).   

 

 

 
 

 

 
  

5. 1 0. 2. M e c h a ni s m of A cti o n a n d I n Vit r o/I n Vi v o A cti vit y of Ni v ol u m a b
Bl o c k a d e of t h e P D -1 p at h w a y  b y ni v ol u m a b h as b e e n st u di e d i n a v ari ety of  pr e cli ni c al i n vitr o 

as s a ys, a n d a ntit u m o u r a ctivit y usi n g a m uri n e a n al o g u e of  ni v ol um a b h as b e e n s h o w n i n a 
n u m b er of i m m u n o c o m p et e nt m o us e c a n c er m o d els ( B M S N o n cli ni c al St u d y R e p orts f or St u die s 

M D X 1 1 0 6 -0 2 3- R [ B M S 2 0 0 6 a] , M D X 1 1 0 6-0 3 2 - R [ B M S 2 0 0 6 b], M D X 1 1 0 6- 0 0 3- R [ B M S 
2 0 0 6 c] , a n d M D X 1 1 0 6 - 0 0 6- R [ B M S 2 0 0 6 d]). B as e d o n t h es e a n d ot h er pr e cli ni c al d at a, P D -1 

bl o c k a d e b y ni v o l u m a b h as b e e n p urs u e d as a pr o misi n g t h er a p e uti c str at e g y t o r e v ers e i m m u n e 
t oler a n c e a n d e n h a n c e T -c ell eff e ct or f u n ct i on i n s e v er al t u m ou r t yp es.

I n vitr o, ni v o l um a b bi n ds t o P D -1 wit h hi g h affi nit y (dr u g c o n c e ntr ati o n t h at pr o d u c es 5 0 % of 
m a xi m u m eff e ct = 0. 3 9 -2. 6 2 n M), a n d i n hi bits t h e bi n di n g of P D -1 t o i ts li g a n ds P D-L 1 a n d 

P D -L 2 ( dr u g c o n c e ntr ati o n t h at r e d u c es t h e m a xi m u m eff e ct b y 5 0 % =  1 n M). Ni v o lu m a b
bi n ds s p e cifi c all y t o P D -1 a n d n ot t o r el at e d m e m b ers of t h e C D 2 8 f a mil y s u c h as C D 2 8, I C O S, 

C T L A -4 a n d B T L A. Bl o c k a d e of t h e P D -1 p at h w a y  b y ni v ol u m a b r es ults i n a r e pr o d u ci bl e 
e n h a n c e m e nt of b ot h pr olif er at i on a n d I F N -γ r el e as e i n t h e mi x e d l y m p h o c yt e r e a cti o n. Usi n g a 

C M V r e -sti m ul at i on ass a y  wit h h u m a n p eri p h er al  blo o d m o n o n u cl e ar c ells , t h e eff e ct of 
ni v o l u m a b o n a nti g e n s p e cifi c r e c all r es p o ns e i n di c at es t h at ni v ol um a b a u g m e nt e d I F N -

s e cr eti o n fr o m C M V s p e cifi c m e m or y  T c ells i n a d os e -d e p e n d e nt  ma n n er v ers us 
i s ot yp e- m at c h e d c o ntr ol. I n vi v o bl o c k a d e of P D-1 b y  a m uri n e a n al o g of ni v ol um a b e n h a n c es 

t he a nt itu m o u r i m m u n e r es p o ns e a n d r es ult i n t u m ou r r ej e cti on i n s e v er al i m m u n o c o m p et e nt 
m o u s e t u m o u r mo d el s ( M C 3 8 a n d S A 1/ N) ( W ol ch o k et al. 2 0 0 9) .

F or m or e i nf or m at i on, pl e as e r ef er t o t h e ni v o l um a b I B , S e cti o n 4.

5. 1 0. 3. N o n cli ni c al P h a r m a c o ki n eti c s/ P h a r m a c o d y n a mi c s of 

G al u ni s e rti b
As d et er mi n e d b y m et a b o lis m st u di es i n r ats, m ost of g al u nis erti b w as e x cr et e d i n f a e c es , wit h 

3 m et a b o lites a c c o u nt i n g f or 39 % of t h e d os e e x cr et e d i nt o uri n e a n d f a e c es . T h e f u n ct i on a n d 
a cti vit y of  t h es e m et a b olit es h a v e n ot b e e n d efi n e d at t his ti m e.

M al e a n d f e m al e Fis c h er 3 4 4 r ats w er e gi v e n d ail y or al d os es of g al u nis erti b at 0, 1 5, 5 0, or 
1 5 0 m g/ k g f or 1 m o nt h. M al e a n d f e m al e b e a gl e d o gs w er e gi v e n d ail y or al d os es of g al u nis ert i b

C CI
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at 0, 5 0, 2 5 0, or 5 0 0 m g/ k g f or 1 m o nt h.  

 
 

 

 

 
 

 

N o n cli ni c al P h a r m a c o ki n eti c/ P h a r m a c o d y n a mi c M o d el

 

 
 

 

5. 1 0. 4. N o n cli ni c al T o xi c ol o g y 

 

  

 

5. 1 0. 5. Cli ni c al P h a r m a c o ki n eti c s of G al u ni s e rti b
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5. 1 0. 6. Cli ni c al P h a r m a c o ki n eti c s of Ni v ol u m a b
Si n gl e -d os e P K of ni v o l u m a b w as st u di e d i n 3 9 p ati e nt s wit h c a n c er ( B M S Cli ni c al St u d y R e p ort 
f or St u d y M D X 1 1 0 6-0 1 [ B M S, 2 0 1 1]) . T h e si n gl e -d os e P K o f ni v o l u m a b w as li n e ar a n d 

d o s e -pr o p orti o n al  in t h e r a n g e of 0. 3 m g/ k g t o 1 0 m g/ k g ( B M S N o n cli ni c al St u d y R e p ort f or 
St u d y  M D X 1 1 0 6- 0 2 5-R [ B M S, 2 0 0 6 e]) . T h e m e a n t er m i n al h alf -lif e of  ni v ol u m a b r a n g e d 

b et w e e n 1 7 a n d 2 5 d a y s a cr oss t h e d os e r a n g e of 0. 3 m g/ k g t o 1 0 m g/ k g. G e o m etri c m e a n t ot al 
cl e ar a n c e v ari e d fr o m  0. 1 3 m L/ h/ k g t o 0. 1 9 m L/ h/ k g, w hil e m e a n v o l um e of distri b uti o n v ari e d 

b et w e e n 8 3 m L/ k g a n d 1 1 3 m L/ k g a cr o ss d os es. T h e cl e ar a n c e a n d h alf -lif e of ni v o l u m a b ar e 
c o nsist e nt wit h t h at of i m m u n o gl o bul i n G 4. T h e m ult i pl e-d os e P K of ni v o l u m a b gi v e n Q 2 W 

w as d et er mi n e d b y t h e M D X 1 1 0 6 -0 3 st u d y , as w ell as b y  p op ul at i on P K usi n g d at a fr o m 
6 6 9 p ati e nt s a cr oss ni v o l u m a b st u di es ( B M S C li ni c al St u d y R e p ort f or St u d y M D X 1 1 0 6 [ B M S, 

2 0 1 3]) . M ult i pl e-d os e P K of ni v o l u m a b f oll owi n g Q 2 W d osi n g w as li n e ar wit h 
d o s e -pr o p orti o n al  in cr e as e i n C m a x a n d ar e a u n d er t h e c o n c e ntr ati o n -ti m e c ur v e ( A U C) i n 

1 d osi n g i nt er v al ( A U C  ) i n t h e st u di e d r a n g e of 0. 1 m g/ k g t o 1 0 m g/ k g.  Ni v o l um a b 

a c c u m ul at i on wi t h Q 2 W d osi n g fr e q u e n c y w as i n t h e r a n g e of 2. 9 t o 3. 3 b as e d o n A U C  , 2. 0 t o 

2. 4 b as e d o n C m a x , a n d 3. 1 t o 4. 8 b as e d o n mi ni m u m o bs er v e d pl a s m a c o n c e ntr ati o n (tr o u g h) 

( Cmi n ). A p o p ul ati o n P K  mo d el  w as d e v el o p e d b y n o nli n e ar mi x e d eff e ct m o d elli n g usi n g d at a 

fr om 6 6 9 p ati e nt s . Ni v o l um a b c o n c e ntr ati o n -ti m e d at a w er e w ell d es cri b e d b y a li n e ar, 
2- c o m p art m e nt, 0 -or d er I V i nf usi o n m o d el  wit h first -or d er eli mi n at i on. Ni v o l um a b P K  w as 

f ou n d t o b e li n e ar, d os e i n d e p e n d e nt, a n d ti m e i n v ari a nt. T h e g e o m etri c m e a n of t er mi n al 
h alf -lif e w a s 2 5. 6 d a y s a n d t h e t ypi c al cl e ar a n c e w as 8. 8 m L/ h, w hi c h ar e c o nsist e nt wit h t h os e 

of  full  hu m a n i m m u n o gl o b uli n a nti b o di e s. Cl e ar a n c e o f ni v o l u m ab is i n d e p e n d e nt of d os e i n t h e 
d os e r a n g e ( 0. 1 m g/ k g t o 1 0 m g/ k g) a n d t u m o u r t y p es st u di e d. B o d y w ei g ht n or m ali s e d d osi n g 

s h o w e d a p pr o xi m at el y c o nst a nt tr o u g h c o n c e ntr ati o ns o v er a wi d e r a n g e of b o d y  w ei g hts.

5. 1 1. R ati o n al e f o r S el e cti o n of D o s e
I n t h e P h as e 1 b p art of t his st u d y , 4 d os a g e l e v els of g alu nis erti b ( at 5 0 m g Q D, 5 0 m g BI D,

8 0 m g BI D , or 1 5 0 m g BI D , gi v e n o n a 1 4 d a ys o n/ 1 4 d a y s off s c h e d ul e) will b e a d mi nist er e d 
or all y  wi t h ni v ol u m a b 3 m g/ k g I V i n p ati e nts wit h a d v a n c e d r efr a ct or y s oli d t u m ou rs ( 1 c ycl e = 

2 8 d a y s) .  
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I n t h e ni v ol um a b cli ni c al d e v el o p m e nt pr o gr a m m e , t h e r e c o m m e n d e d ni v ol u m a b m o n ot h er a p y 

d os e a n d s c h e d ul e of 3 m g/ k g Q 2 W is t h e s a m e a cr oss t u m o ur t yp es.   
 

 
 

 
 

 
 

 
 

 
  

 

.  

T h e s af et y pr ofil e of ni v o l u m a b c o m bi n ati on t h er a p y  o bs er v e d i n c a n c er p ati ent s tr e at e d o n 

cli ni c al st u di es v ari es wit h t h e a g e nt c o m bi n e d wit h ni v o l u m a b b ut is g e n er all y c o nsist e nt wit h 
t he s af et y pr ofil es o bs er v e d wit h eit h er a g e nt al o n e a n d, i n s o m e c as es, t h e fr e q u e n c y o f A Es 

m a y b e gr e at er t h a n t h at o bs er v e d wit h eit h er a g e nt al o n e .  F or ni v o l um a b m o n ot h er a p y  a n d 
c o m bi n at i on t h er a p y , mo st hi g h -gr a d e e v e nts w er e m a n a g e a bl e wit h us e of l ow- d os e 

c orti c o st er oi d s or h or m o n e r e pl a c e m e nt t h er a p y  ( e n d o cri n o p at hies) as i nstr u ct e d i n t h e 
m a n a g e m e nt g ui d eli n es pr o vi d e d i n Att a c h m e nt 1 1 .
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Based on the nonclinical safety profile for galunisertib, treatment in rats for 6 months resulted in 
a continuum of changes in the GI tract. These changes included inflammation of the mucosa, 
simple mucosal hyperplasia, and adenocarcinoma.  These data suggest that there is potential for 
enhanced toxicity when nivolumab and galunisertib are administered in combination.

However, given the safety profile of nivolumab and galunisertib alone, the potential benefits of a 
combination study are expected to outweigh the potential risks.
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6. Investigational Plan

6.1. Study Population
Patients who do not meet the criteria for participation within the 28-day screening period (screen 
failures) may be rescreened.  Note that repeating laboratory tests during the 28-day screening 
period does not constitute rescreening (any test that does not meet eligibility may be repeated 
within the 28-day period and not considered a rescreening).  Screening laboratory tests may not 
be repeated more than twice in order to meet eligibility during the 28-day screening period.  If a 
repeat laboratory value meets eligibility, that test must be repeated again to confirm eligibility.

Patients may be rescreened up to 2 times after the initial screening, if needed.  The interval 
between rescreenings should be at least 1 week.  If a patient does not meet eligibility within the 
first 28-day screening period, the patient may be rescreened beginning on Day 35.  Each time 
rescreening is performed, the patient must sign a new informed consent form (ICF) and be 
assigned a new identification number.  All required tests including laboratory tests, 
electrocardiograms (ECGs), echocardiograms (ECHOs), magnetic resonance imaging 
(MRI)/computed tomography (CT) scans with contrast must be repeated in patients who are 
rescreened in a new 28-day period (Attachment 1).

Prospective approval of protocol deviations to recruitment and enrolment criteria (also known as 
protocol waivers or exemptions) is not permitted.  Any missing laboratory or test results 
precludes patient from being enrolled on this study until those laboratory or test results are 
available.  Local laboratories will be used to assess eligibility.  

6.1.1. Inclusion Criteria
Patients may be included in the study if they meet all of the following criteria during screening 
prior to first dose of study drug.

[1] For Phase 1b, must have advanced refractory solid tumours in any line of 
therapy.  

[2] For Phase 2, must have 1 of the following tumour types:  recurrent or 
refractory NSCLC (any histology) or HCC with AFP ≥200 ng/mL.  

[3] For Phase 2, must have histological or cytological confirmation of recurrent 
disease based upon standard diagnostic criteria for the tumour type.  

[4] New (nonarchived) baseline tumour biopsies (defined as a biopsy specimen 
taken since completion of the first-line treatment regimen) are required for all 
cohorts (see Section 8.2.1).  In addition, in the Phase 2 part of the study, 
patients must agree to undergo an on-study biopsy; patients in the Phase 1b 
part of this study are strongly encouraged to agree to undergo an on-study 
biopsy.  See Section 8.2.3.2.  
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For Phase 1b of the study, any glioblastoma patients must have either a new biopsy or 
archived tumour tissue available.  

Fine-needle aspirates or other cytology samples are not acceptable.

[5] For NSCLC, HCC or other nonneuro-oncology tumours: have measurable 
disease as defined by RECIST version 1.1 (Eisenhauer et al. 2009; 
Attachment 8).  

For any glioblastoma patient in Phase 1b of the study:  have measurable disease as 
defined by RANO (Wen et al. 2010; Attachment 9). Patients with glioblastoma may 
have nonmeasurable disease if they have undergone resection and postresection 
radiation.  If measurable disease is present, at least 1 measurable glioblastoma lesion 
present prior to randomisation must meet the following criteria:

 contrast-enhancing and clearly defined, bi-dimensionally measurable margins 
AND

 at least 2 perpendicular diameters measuring 10 mm x 10 mm (Note:  
MRI measurements will not include surgical cavities, cysts, or necrotic area)

[6] For Phase 2 only, have had disease progression or be refractory or intolerant
to 1 prior line of therapy (first-line therapy) for recurrent or refractory 
NSCLC or HCC and have refused currently approved second-line of therapy.  
First-line therapy is defined as therapy used to treat advanced disease. This 
may include multiple chemotherapeutic, targeted or immunotherapeutic agents 
with or without radiation therapy and/or surgery.  Each subsequent line of 
therapy is preceded by disease progression. A switch of an agent within the 
same drug class (eg, cisplatinum to carboplatinum) within a regimen in order 
to manage toxicity does not define the start of a new line of therapy.  

For NSCLC:  

 Prior lines of therapy must include a platinum-based therapy.  Investigational 
agents used in combination with standard therapies are allowed.  Patients who 
received platinum-based neoadjuvant or adjuvant therapy and subsequently 
received platinum-based therapy as first-line of therapy are eligible.

 Patients who have completed neoadjuvant or adjuvant therapy with a platinum 
doublet and have experienced disease recurrence within 6 months of completing 
the platinum doublet are eligible.

 Tumours with driver mutations (epidermal growth factor receptor mutation 
positive or anaplastic lymphoma kinase fusion oncogene positive) treated with a 
tyrosine kinase inhibitor or crizotinib are eligible.  For patients who have 
progressed on a tyrosine kinase inhibitor or crizotinib or are intolerant to this 
targeted therapy, that patient must receive platinum-based therapy prior to 
enrolment in this study. Documentation of such mutations must be available and 
entered into the electronic case report form (eCRF).
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 Maintenance or switch maintenance therapy after first-line chemotherapy will be 
considered part of the first-line regimen and is acceptable.

 Patients who completed and progressed on a platinum-containing regimen as 
adjuvant, neoadjuvant, or part of a course of chemoradiation therapy given from 
locally advanced disease and developed recurrent (local or metastatic) disease 
within the 6 months before screening would be counted as having received 1 prior 
platinum-containing regimen and therefore would not require retreatment with a 
platinum-containing regimen for Stage IIIB, IV, or recurrent disease and are 
eligible. However, patients must have received at least 2 cycles of platinum 
doublet-based chemotherapy before discontinuation for toxicity.  If patients 
received only 1 cycle of a platinum doublet and discontinue due to clear 
progression, that regimen should be counted as a prior line of therapy.

For HCC:

 one prior line of therapy which must include sorafenib, or patient must have 
progressed or been intolerant to sorafenib for patients not eligible for transarterial 
chemoembolisation.  Patients who had sorafenib for locally advanced disease or 
are intolerant to sorafenib are eligible. Patients may have had clinical progression 
only following sorafenib or local therapy.  

 must have Child-Pugh A only.  Patients may have any viral status (hepatitis B, 
hepatitis C, or none).

 have a viral load <100 IU/mL
 for hepatitis B patients, must be on a nucleoside analogue reverse transcriptase 

inhibitor (lamivudine, telbivudine, adefovir, tenofovir, or entecavir)

[7] Are 18 years of age

[8] Have given written informed consent prior to any study-specific procedures

[9] Have adequate organ function, including:

For Phase 1b only:

Have sufficient haematological function, defined as a platelet count of 
100x109/L, haemoglobin concentration 9.0 g/dL or 5.6 mmol/L, and 
absolute neutrophil count (ANC) 1.5x109/L.  Patients may receive 
erythrocyte transfusions to achieve this haemoglobin level at the discretion of 
the investigator (at least 3 days before starting treatment with study drug).  
Initial treatment must not begin until 2 days after the erythrocyte transfusion 
and after the confirmation of haemoglobin level ≥9 g/dL.

Have sufficient hepatic function, defined as bilirubin 1.5xULN (except 
patients with Gilbert Syndrome who must have a total bilirubin level of 
<3.0xULN) and alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST) levels 3.0xULN.  



H9H-MC-JBEF(c) Phase 1 Oncology Protocol Page 35

Galunisertib (LY2157299)/nivolumab

Serum creatinine 1.5 × institutional ULN OR measured or calculated CrCl 
(glomerular filtration rate can also be used in place of creatinine or CrCl; 
Attachment 7) ≥50 mL/min for patients with creatinine levels ≤1.5x 
institutional ULN.  

For Phase 2 only:

For all Phase 2 cohorts:

 Renal:  Serum creatinine 1.5 × institutional ULN OR measured or calculated 
CrCl (glomerular filtration rate can also be used in place of creatinine or CrCl; 
Attachment 7) ≥50 mL/min for patients with creatinine levels ≤1.5x institutional 
ULN.  

 Neurologic:  Patients with ≤ Grade 2 neuropathy are eligible and may enrol.

For NSCLC cohort only:

 Haematologic:  platelets 100x109/L, and haemoglobin 9 g/dL or 5.6 mmol/L, 
ANC 1.5x109/L. Patients may receive erythrocyte transfusions to achieve this 
haemoglobin level at the discretion of the investigator (at least 3 days before 
starting treatment with study drug). Initial treatment must not begin until 2 days 
after the erythrocyte transfusion and after the confirmation of haemoglobin level 
≥9 g/dL.

 Have sufficient hepatic function, defined as bilirubin 1.5xULN (except patients 
with Gilbert Syndrome who must have a total bilirubin level of <3.0xULN) and 
ALT and AST levels 3.0xULN.  

For HCC cohort only:

 Haematologic:  platelets 50 x 109/L, haemoglobin 9 g/dL or 5.6 mmol/L, 
ANC 1.5x109/L. Patients may receive erythrocyte transfusions to achieve this 
haemoglobin level at the discretion of the investigator (at least 3 days before 
starting treatment with study drug). Initial treatment must not begin until 2 days 
after the erythrocyte transfusion and after the confirmation of haemoglobin level 
≥9 g/dL.

 Hepatic:  bilirubin ≤2.5xULN (except patients with Gilbert Syndrome who must 
have a total bilirubin level of <3.0xULN), ALT, and AST ≤5.0xULN. 
Prothrombin time/international normalised ratio (INR) ≤2.3; or prothrombin time
6 seconds above control.

[10] Patients with recent major surgery must have recovered, in the opinion of the 
investigator, from the toxicity and/or complications from the intervention 
before starting therapy.

[11] Have an INR or prothrombin time ≤1.5xULN, except as noted for HCC 
patients in Inclusion Criterion 9, unless patient is receiving stable dose 
anticoagulant therapy.  These patients are eligible as long as prothrombin time
or INR is within therapeutic range of the intended use of the anticoagulant.
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[12] Have a performance status of 0 or 1 on the Eastern Cooperative Oncology 
Group (ECOG) scale (refer to Attachment 6).

[13] Have discontinued previous treatments for cancer for at least 28 days and 
recovered from the acute effects of therapy and at least 42 days for 
mitomycin-C or nitrosoureas

[14] Are reliable and willing to be available for the duration of the study and are 
willing to follow study procedures

[15] Use an approved contraceptive method (for example, intrauterine device, birth 
control pills, or barrier device), if appropriate (male and female patients with 
reproductive potential) during the study and for 23 weeks for women of 
childbearing potential and 31 weeks for males sexually active with women of 
childbearing potential after discontinuation of study treatment.  If condoms 
are used as a barrier contraceptive, a spermicidal agent should be added to 
ensure that pregnancy does not occur. The selected contraceptive method 
should have a failure rate of <1%.

[16] Women of childbearing potential must have a negative -human chorionic 
gonadotropin pregnancy test documented within 7 days prior to treatment.  
Should a woman become pregnant or suspect she is pregnant while 
participating in this study, she should immediately discontinue study treatment 
and inform her treating physician immediately.  If pregnancy is confirmed,
patient will be discontinued from treatment.

[17] Have an estimated life expectancy of ≥12 weeks, in the judgement of the 
investigator

[18] Are able to swallow tablets

6.1.2. Exclusion Criteria
Potential study patients may not be included in the study if any of the following apply during 
screening.

[19] Have received treatment within 28 days or 5 half-lives (whichever is longer) 
of the initial dose of study drug with an investigational product or 
nonapproved use of a drug or device (other than the study drug/device used in 
this study) for noncancer indications or are concurrently enrolled in any other 
type of medical research judged not to be scientifically or medically 
compatible with this study.

[20] For Phase 2 only, more than 1 prior line of therapy for their tumour type.

[21] Have moderate or severe cardiovascular disease:  

 have the presence of cardiac disease, including a myocardial infarction within 
6 months prior to study entry, unstable angina pectoris, New York Heart 
Association Class III/IV congestive heart failure, or uncontrolled hypertension
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 have baseline elevated cardiac enzymes as follows: brain natriuretic peptide 
(BNP) or Cystatin C elevated more than 2xULN or Troponin I elevated above the 
ULN

 have documented major ECG abnormalities (not responding to medical 
treatments)

 have major abnormalities documented by ECHO with Doppler:
o moderate or severe heart valve function defect including moderate or severe 

valve stenosis or regurgitation 
o left ventricular (LV) ejection fraction <50%, evaluation based on the 

institutional lower limit of normal
o have septal aneurysm or other heart aneurysm  
o any aneurysm of the major vessels

For additional details, refer to the attached ECHO guidelines (Attachment 10).

[22] Have a serious concomitant systemic disorder including active infection with 
human immunodeficiency virus (HIV) (HIV 1/2 antibodies). 

[23] Active infection with hepatitis B virus (HBV) (positive hepatitis B surface 
antigen); HCV is allowed only in HCC patients. HCC patients at risk for 
HBV reactivation (as defined by anti–hepatitis B core antibody positive) are 
only eligible in the HCC cohort; see Inclusion Criterion 6.

[24] Are receiving immunosuppressive agents (eg, cyclosporine) for any reason 
except for corticosteroids for transfusions.  In the Phase 1b portion of the 
study, low-dose corticosteroids for glioblastoma are permitted (eg, prednisone
10 mg [approximately equivalent to 2 mg of dexamethasone] or less daily or 
equivalent dose of other corticosteroid).

[25] Have had prior monoclonal antibody therapy within 28 days before 
Study Day 1 or not recovered (≤ Grade 1 or at baseline) from AEs (except for 
fatigue or alopecia) due to agents administered more than 28 days earlier.

[26] Have had prior therapy with an anti–PD-1, anti–PD-L1, anti–PD-L2, 
anti-CD137, or anti–cytotoxic T lymphocyte-associated antigen-4 antibody 
(including ipilimumab or any other antibody or drug specifically targeting 
T-cell co-stimulation or checkpoint pathways) or a TGFβ R1 kinase inhibitor.  

[27] Have a second concurrent primary malignancy that, in the judgement of the 
investigator and Lilly, may affect the interpretation of results.

[28] Have prior malignancies.  Patients with carcinoma in situ of any origin and 
patients with prior malignancies who are in remission and whose likelihood of 
recurrence is very low (such as basal cell carcinoma), as judged by the Lilly 
clinical research physician (CRP), are eligible for this study. The Lilly CRP 
will approve enrolment of patients with prior malignancies in remission before 
these patients are enrolled.
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[29] Receiving any concurrent antineoplastic therapy (ie, chemotherapy, hormonal 
therapy, immunotherapy, extensive, nonpalliative radiation therapy, or 
standard or investigational agents).  

[30] Have had prior radiotherapy within 2 weeks of therapy.  Patients must have 
recovered from all radiation-related toxicities, not require more than low-dose 
corticosteroids (except for low-dose corticosteroids for glioblastoma in the 
Phase 1b portion of the study, eg, prednisone 10 mg or less daily or equivalent 
dose of other corticosteroid), and not have had radiation pneumonitis.  A 
1-week washout is permitted for palliative radiation to non-CNS disease with 
Lilly physician approval.

[31] For glioblastoma patients in the Phase 1b portion of the study only, have 
diffuse leptomeningeal disease.

[32] Patients with known active central nervous system (CNS) metastases and/or 
carcinomatous meningitis. Patients with stable, previously treated brain 
metastases may participate if neurologic symptoms have resolved, they have 
been off steroids for at least 7 days, and have no evidence of disease 
progression by imaging for at least 2 weeks before the first dose of study 
treatment.

[33] Have active known or suspected autoimmune disease or a documented history 
of autoimmune disease, or a syndrome that requires systemic steroids or 
immunosuppressive agents.  Patients with vitiligo, alopecia, type I diabetes 
mellitus, residual hypothyroidism due to autoimmune condition only requiring 
thyroid replacement therapy (must be on a stable dose started prior to study 
entry), and/or psoriasis not requiring chronic and systemic 
immunosuppressive treatment, are permitted to enrol if the above listed 
conditions are not expected to recur in the absence of an external trigger. 

[34] Patients requiring escalating or chronic supraphysiologic doses of 
corticosteroids for control of their disease at randomisation are excluded.  
However, patients with resolved childhood asthma/atopy, who require 
intermittent use of bronchodilators or local steroid injections, who have
hypothyroidism stable on thyroid replacement therapy at study entry, or who 
have Sjögren’s syndrome are eligible for the study.

[35] Patients with Crohn’s disease are not eligible.

[36] For glioblastoma patients in the Phase 1b portion of the study only, previous 
treatment with carmustine wafer except when administered as first-line 
treatment and at least 6 months prior to randomisation.  

[37] Concurrent treatment with Novo-Tumor Treating Fields® (Novocure; Haifa, 
Israel) is not permitted.  Prior whole brain or gamma knife radiosurgery is 
permitted for the treatment of glioblastoma or metastatic brain lesions.  
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[38] Have evidence of interstitial lung disease that is symptomatic or may interfere 
with the detection or management of suspected drug-related pulmonary 
toxicity or active, noninfectious pneumonitis.

[39] Have an active infection requiring systemic therapy.

[40] Be a pregnant or nursing woman.

[41] Have received a live vaccine within 30 days before the first dose of study 
treatment.  Examples of live vaccines include, but are not limited to, the 
following:  measles, mumps, rubella, chicken pox, yellow fever, rabies, 
Bacillus Calmette–Guérin, and typhoid vaccine.  Seasonal influenza vaccines 
for injection are generally killed virus vaccines and are allowed; however, 
intranasal influenza vaccines (eg, FluMist®) are live attenuated vaccines and 
are not allowed.

[42] Have a GI condition that may affect drug absorption.

[43] Have a history or current evidence of any condition, therapy, or laboratory 
abnormality that might confound the results of the study, interfere with the 
patient's participation for the full duration of the study, or is not in the best 
interest of the patient to participate, in the opinion of the treating investigator.

[44] Have known psychiatric or substance abuse disorders that in the opinion of the 
investigator would interfere with cooperation with the requirements of the 
study.

[45] Have a history of severe allergy or hypersensitivity to study drug components
(including monoclonal antibody therapy).

[46] For Phase 1b only: Concomitant use of strong CYP3A4 inhibitors and 
inducers is prohibited. See Attachment 12.

[47] For HCC patients only:

 have known HCC with fibro-lamellar or mixed histology
 have presence of clinically relevant ascites
 have a history of hepatic encephalopathy
 have had a liver transplant 
 have experienced any Common Terminology Criteria for Adverse Events 

(CTCAE) Grade 3 or 4 GI bleeding or any variceal bleeding episode in the 
3 months prior to enrolment requiring transfusion or endoscopic or operative 
intervention.  (Patients with any bleeding episode considered life-threatening 
during the 3 months prior to enrolment are excluded, regardless of transfusion or 
intervention status.)

 have oesophageal or gastric varices that require immediate intervention (eg, 
banding, sclerotherapy) or represent a high bleeding risk in the opinion of the 
investigator or consulting gastroenterologist or hepatologist
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6.2. Summary of Study Design
This is a Phase 1b/2 study that will be conducted in 2 parts.  The first part (Phase 1b) of the study 
will consist of an open-label, dose-escalation assessment of the safety and tolerability of 
galunisertib administered at 50 mg QD (Cohort 1), 50 mg BID (Cohort 2), 80 mg BID
(Cohort 3), and 150 mg BID (Cohort 4) administered with nivolumab 3 mg/kg Q2W in patients 
with advanced refractory solid tumours (Figure JBEF.6.1).  The second part (Phase 2) of the 
study will be disease restricted to include 2 expansion cohorts in patients with recurrent or 
refractory NSCLC (n = approximately 25 patients) or HCC (n = approximately 25 patients) 
receiving nivolumab 3 mg/kg Q2W plus galunisertib at the dose determined from the Phase 1b 
part. Additional expansion of individual cohorts may occur depending upon activity based upon 
a 2-stage design after 3 cycles.  Details are found in Section 10.1.1.  NSCLC has a historically 
good activity under nivolumab monotherapy; HCC has documented activity with galunisertib
therapy.  

Additional cohorts of patients with specific alternative tumour histologies may be added, but this 
addition will require an amendment.

Safety assessments including laboratory assessments, PK blood draws, vital sign collection, 
medical history, weight and at baseline change in weight for previous 3 months, and physical 
examinations will be performed according to the schedule of events in Attachment 1.  AEs will 
be assessed continuously during the study and for 100 days after the last dose of combination 
treatment.  ECGs will be collected as described in Attachment 1 and Attachment 4.  ECHOs will 
be collected at baseline and every 8 weeks (end of every other cycle).  Additionally imaging 
examinations will be performed approximately every 8 weeks (end of every other cycle).  

Efficacy measures will be assessed following every other treatment cycle (end of Cycles 2, 4, 
etc). Disease assessment with CT and/or MRI, as appropriate, will be performed at baseline and 
approximately between Days 22 and 28 of every other cycle and completed before the first dose 
in the next cycle (or approximately every 8 weeks), until disease progression or patient
withdrawal from the study.  

Treatment decisions related to patient management and whether to treat a patient with advanced 
refractory solid tumours with additional cycles of study therapy will be based on RECIST
version 1.1 for all study patients except patients with glioblastoma, for whom treatment decisions 
will be based on RANO criteria.  

At the sponsor’s discretion, scans and measurements may be collected and reviewed by 
independent radiologists using RECIST version 1.1/RANO criteria at a later date, or at any time 
during the study.  

The planned duration of treatment is not fixed; patients will remain on study treatment until they 
fulfil 1 of the criteria for study discontinuation (Section 6.3). Patients demonstrating a benefit 
from treatment may continue on combination therapy if the patient and investigator feel that the 
patient is benefiting from treatment.  If a patient experiences an AE that requires the patient be 
discontinued from 1 of the 2 study drugs, the patient should continue on the other study drug 
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6.2.1. Phase 1b Dose Escalation
A 3 + 3 + 3 design will be used to assess the safety of galunisertib given in combination with 
nivolumab 3 mg/kg. Beginning with Cohort 3 or 4, 1 additional patient will be enrolled in each 
dose level for a total of 4 patients per dose level to allow for unforeseen discontinuation not due 
to a DLT before the DLT period is completed (see Section 7.2.2.2). A cycle length for the 
combination of nivolumab and galunisertib is defined for the purpose of this study to be 28 days. 
The dosages during dose escalation are provided in Table JBEF.6.1.  The DLT observation 
period will last for 8 weeks or to the completion of Cycle 2, whichever is longer.  

After determining the MTD, PAD, or if dose escalation is completed without identifying the 
MTD and to further explore pharmacodynamic/biomarker objectives, 3 to 12 additional patients
may be enrolled in each dose level for a total of up to 15 patients at any dose level.

If at least 50 mg QD of galunisertib cannot be combined safely with nivolumab 3 mg/kg, then
following the review of available safety, PK, and pharmacodynamic data at the dose 
escalation/cohort review meetings, a lower dose of nivolumab may be considered and tested with 
galunisertib at 50 mg oral QD.  

Table JBEF.6.1. Phase 1b Dose Levels

Cohort/Dose 
Level

Total Number of 
Evaluable Patients

Galunisertib
(PO)

Nivolumab
(IV)

1 n=3 to approx 15 50 mg QD 14 days 
on/14 days off

3 mg/kg Q2W

2 n=3 to approx 15 50 mg BID
14 days on/14 days off

3 mg/kg Q2W

3 n=3 to approx 15 80 mg BID
14 days on/14 days off

3 mg/kg Q2W

4 n=3 to approx 15 150 mg BID
14 days on/14 days off

3 mg/kg Q2W

Total n=12 to approx 60 total
Abbreviations:  approx = approximately; BID = twice daily; IV = intravenous; PO = orally; Q2W = every 2 weeks; 

QD = daily.

6.2.2. Phase 2 Cohort Expansion
The purpose of the cohort expansions is to gather additional safety, PK, tolerability, preliminary 
efficacy and pharmacodynamic information regarding the combination of galunisertib and 
nivolumab 3 mg/kg.  Once the safety profile of all doses tested has been characterised and the 
MTD or PAD of combined administration of galunisertib and nivolumab has been defined in the 
Phase 1b part, the Phase 2 cohort expansions will be initiated at the MTD, or PAD.  Treatment 
doses in the cohort expansion groups will not exceed the MTD.  Two expansion cohorts will be 
tested in order to demonstrate efficacy of the combination in NSCLC and HCC. If
DLT-equivalent toxicities occur in 33% or more of patients within a tumour-specific cohort 
expansion in the first 2 cycles, then investigators and the Lilly CRP will assess the nature and 
severity of these toxicities.  No additional patients will be accrued until this safety review is 
completed and a decision is made either to continue at the current dose or to deescalate the dose 



H9H-MC-JBEF(c) Phase 1 Oncology Protocol Page 43

Galunisertib (LY2157299)/nivolumab

and define a new dose for the expansion phase. The NSCLC cohort (NSCLC has demonstrated 
activity with nivolumab monotherapy) and the HCC cohort (HCC has documented monotherapy 
activity with galunisertib) will be used to assess activity of the combination.  Additional cohorts 
could be considered after reviewing the Phase 1b dose-escalation data to further explore activity 
of the combination. Any additions would require an amendment.

Approximately 25 patients will be initially enrolled in each cohort. These cohorts may be 
expanded depending upon activity observed in each individual cohort. These patients will be 
enrolled to allow for a more precise estimate of the ORR in these tumour types where 
preliminary data or Phase 3 data have suggested activity for monotherapy.  See Section 7.2.3 for 
dosing information.  For all tumour types, patients should receive a minimum of 6 cycles of 
therapy since responses may take up to 4 to 6 cycles unless they meet 1 of the discontinuation 
criteria.  Patients may continue on combination therapy past 6 cycles if in the opinion of the 
investigator and the Lilly physician the patient is deriving benefit.  

Continuous evaluation of toxicity in the cohort expansions will be performed throughout 
enrolment in the expansion cohorts.  If the rate of DLT-equivalent events exceeds 33% in the 
first 2 cycles, the findings will be discussed and further enrolment may be interrupted.  If an 
expansion cohort is discontinued due to toxicity, a new cohort may be initiated at a previously 
tested lower dose level.

6.2.3. Study Completion and End of Trial
Study completion occurs (that is, the scientific evaluation will be complete) following the final 
evaluation of patients’ OS.  The final evaluation may occur before all patients reach the OS 
endpoint if this earlier evaluation will not alter the statistical interpretation of OS. Investigators 
will continue to follow the study schedule for all patients until notified otherwise by Lilly.

“End of trial” refers to the date of the last visit or last scheduled procedure for the last patient.

6.2.4. Definitions of Study Periods 
Terms used to describe the periods during the study are defined below:

 Baseline or screening (= patient entering the study):  begins when the ICF is signed 
and ends at the first study treatment (or at discontinuation, if no treatment is given).

 Study Treatment Period:  begins at the first study treatment (= patient is enrolled in 
the study) and ends on the date the decision to discontinue the patient from combination 
treatment or if the patient has previously discontinued from 1 or the 2 study drug, ends on 
the date the decision to discontinue the patient from remaining study drug.  

 Safety Follow-Up:  begins the day after the patient and the investigator agree that the 
patient will no longer continue combination treatment and includes 30-day and 100-day 
visits.
o 30-Day Follow-Up begins the day after the patient and the investigator agree that the 

patient will no longer continue study treatment and lasts approximately 30 days.  
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o 100-Day Follow-Up begins the day after the 30-day follow-up visit and lasts 
approximately 70 days or approximately 100 days after the patient is no longer 
receiving study treatment.  

o Long-Term Follow-Up begins the day after 100-day follow-up is completed and 
continues until the patient’s death or end of trial (approximately every 12 weeks
± 7 days the patient will be contacted).  

 Study Completion: occurs (that is, the scientific evaluation will be complete) following 
the final analysis/evaluation of OS.  

 End of Trial:  The term “end of trial” refers to the date of the last visit or last scheduled 
procedure for the last patient (includes follow-up periods).  The end of trial occurs after 
study completion, and after the last patient has discontinued study treatment and 
completed the 100-day follow-up (if applicable).

6.3. Discontinuations
If a patient withdraws informed consent, he or she must not be contacted unless he or she has 
explicitly provided permission and consent.  Lilly may continue to use previously collected 
medical research data prior to the withdrawal consistent with the original authorisation.

6.3.1. Discontinuation of Patients Inadvertently Enrolled
The criteria for enrolment must be followed explicitly. If the investigator site identifies a patient 
who did not meet enrolment criteria and who was inadvertently enrolled, the sponsor must be 
notified.  If the sponsor identifies a patient who did not meet enrolment criteria and who was 
inadvertently enrolled, the investigator site will be notified. A discussion must occur between 
the sponsor CRP and the investigator to determine whether the patient may continue in the study, 
with or without investigational product.  Inadvertently enrolled patients may be maintained in the 
study and on investigational product when the Lilly CRP agrees with the investigator that it is 
medically appropriate for that patient. The patient may not continue on study treatment if the 
Lilly CRP does not agree with the investigator’s determination that it is medically appropriate for 
the patient to continue. The investigator must obtain documented approval from the Lilly CRP 
to allow the inadvertently enrolled patient to continue in the study with or without investigational 
product.

6.3.2. Discontinuation of Patients 
Patients will be discontinued from the study drug and/or from the study in the following 
circumstances:

 Enrolment in any other clinical trial involving an investigational product or enrolment in 
any other type of medical research judged not to be scientifically or medically compatible 
with this study.

 Investigator/physician decision
o the investigator/physician decides that the patient should be discontinued from the 

study or study drug(s)
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o if the patient, for any reason, requires treatment with another therapeutic agent 
that has been demonstrated to be effective for treatment of the study indication, 
discontinuation from the study drug(s) occurs prior to introduction of the other 
agent

 Patient decision
o the patient or the patient’s designee (for example, legal guardian) requests to be 

discontinued from the study or study drug.  
 Sponsor decision

o Sponsors stop the study or stops the patient’s participation in the study for 
medical, safety, regulatory, or other reasons consistent with applicable laws, 
regulations, and good clinical practice (GCP)

 The patient is noncompliant with study procedures and/or treatment (Section 7.6).
 The patient experiences unacceptable toxicity.  If the patient discontinues from 1 study 

treatment due unacceptable toxicity (see Section 7.2.4.1.3 for galunisertib discontinuation 
and Section 7.2.4.2.3 for nivolumab discontinuation), the patient should continue on the 
other study treatment.  

 The patient becomes pregnant.

The reason for and date of discontinuation from study treatment will be collected for all patients.  
The Date of Discontinuation (for any of the above reasons) from study treatment is to be reported 
on the case report form (CRF).  Patients who discontinue from study treatment will have 
follow-up procedures performed as shown in the study schedule (Attachment 1).

6.3.3. Patients Lost to Follow-Up
A patient would be considered lost to follow-up if he or she repeatedly fails to return for 
scheduled visits and is unable to be contacted by the study site.

6.3.4. Discontinuation of Study Sites
Study site participation may be discontinued if Lilly, the investigator, or the ethical review board 
(ERB) of the study site judges it necessary for any scientific, medical, safety, regulatory, ethical, 
or other reasons consistent with applicable laws, regulations, and GCP.

6.3.5. Discontinuation of the Study
The study will be discontinued if Lilly, while considering the rights, safety, and well-being of the 
patient(s), judges it necessary for any scientific, medical, safety, regulatory, ethical, or other 
reasons consistent with applicable laws, regulations, and GCP.
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7. Treatment

7.1. Materials and Supplies

7.1.1. Galunisertib
Galunisertib (50 mg) will be supplied in open-label blister packs or other appropriate packaging 
of uncoated, round white tablets.  Galunisertib (80 and 150 mg) will be supplied in open-label 
blister packs or other appropriate packaging of film-coated, paracapsule-shaped tablets that are 
light yellow/yellow in appearance.  No premedication is required for galunisertib.

All materials must be stored at room temperature within temperature range specified on the 
material label in the original container and to keep out of the reach of children.  Tablets should 
not be opened, crushed, or dissolved.  The material will be labelled according to regulatory 
requirements of the country.  Should the type of clinical trial material packaging change, it will 
adhere to country-specific regulations.  

The tablets should remain in the blister pack until just prior to administration.

Clinical study materials will be labelled according to the country’s regulatory requirements.  

7.1.2. Nivolumab
Nivolumab Injection, 100 mg/10 mL (10 mg/mL) or 40 mg/4 mL (10 mg/mL), is a clear to 
opalescent, colourless to pale yellow liquid, which may contain light (few) particulates. The 
drug product is a sterile, nonpyrogenic, single-use, isotonic aqueous solution formulated at 
10 mg/mL in sodium citrate, sodium chloride, mannitol, diethylenetriaminepentaacetic acid 
(pentetic acid), and polysorbate 80 (TweenTM 80), pH 6.0 and includes a 0.7-mL overfill to 
account for vial, needle, and syringe holdup. It is supplied in 10-cc Type I flint glass vials, 
stoppered with butyl rubber stoppers and sealed with aluminium seals. The only difference 
between the 2 drug product presentations is the vial fill volume.

Clinical study materials will be labelled according to the country’s regulatory requirements.

7.2. Study Drug Administration
The investigator or designee is responsible for:

 explaining the correct use of the investigational agents and planned duration of 
each individual’s treatment to the site personnel or patient/legal representative

 verifying that instructions are followed properly

 maintaining accurate records of study drug dispensation, destruction, and 
collection, and returning or destroying all unused medication to Lilly or its 
designee at the end of the study

 verifying completion of patient diary for galunisertib dosing during Cycles 1and 2 
of both Phase 1b and 2
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Nivolumab may be dosed with no fewer than 12 days between doses and no more than 3 days 
after the scheduled dosing date.  Dose given after the 3-day window is considered a dose delay.  
A maximum delay of 42 days between doses is allowed. 

There are no premedications recommended for nivolumab on the first cycle.  

Patients should be carefully monitored for infusion reactions during nivolumab administration.  
If an acute infusion reaction is noted, patients should be managed according to Section 7.2.7.

Doses of nivolumab may be interrupted, delayed, or discontinued depending on how well the 
patient tolerates the treatment.  

Nivolumab Injection, 100 mg/10 mL (10 mg/mL) and 40 mg/mL (10 mg/mL)

Nivolumab injection is to be administered at a dose of 3 mg/kg as a 30-minute IV infusion 
through a 0.2-micron to 1.2-micron pore size, low-protein binding polyethersulfone membrane 
in-line filter.  It is not to be administered as an IV push or bolus injection.  Nivolumab injection 
can be infused undiluted (10 mg/mL) or diluted with 0.9% Sodium Chloride Injection, USP or 
5% Dextrose Injection, USP to protein concentrations as low as 0.35 mg/mL.  Instructions for 
dilution and infusion of nivolumab injection may be provided in the clinical protocol, pharmacy 
binder, or pharmacy reference sheet.  Care must be taken to assure sterility of the prepared 
solution as the product does not contain any antimicrobial preservative or bacteriostatic agent.  

No incompatibilities between nivolumab and polyvinyl chloride, non-PVC/
non-(di(2-ethylhexyl)phthalate) IV components, or glass bottles have been observed.

Clinical study materials will be labelled according to the country’s regulatory requirements.  

7.2.2. Phase 1b Dose Escalation
The MTD (or PAD) of galunisertib defined during Phase 1b will be used for Phase 2.  

Four dose levels will be investigated (Table JBEF.6.1).  Dose escalation is described in 
Section 7.2.2.2.

Because this is a dose-escalation part of the study, data will be evaluated on an ongoing basis 
until the MTD, or PAD, is determined.  

Safety data, in particular AEs, will be the primary criteria for the dose escalation.  In addition, if 
available at the time of dose-escalation decision, PK will be used as secondary/supporting data 
for dose escalation.  No dose escalation can occur without prior discussion and agreement 
between the investigator and the Lilly study teams; the decision will be documented in writing.  

Based on the ongoing safety reviews, modifications to the dose-escalation strategy or other 
design elements may be made via protocol amendment to ensure patient safety.

No intrapatient dose escalation is allowed during Phase 1b within Cycles 1 or 2.  Intrapatient 
dose reduction is permitted for a DLT if a lower dose of galunisertib has been established to be 
safe in combination with nivolumab and the patient, in the opinion of the investigator and the 
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Lilly physician, is deriving benefit.  Subsequent cycles may be dose adjusted as outlined in 
Sections 7.2.4.1.1, 7.2.4.1.2, 7.2.4.2.1, and 7.2.4.2.2.

Dose escalation will be based on the number of DLTs experienced during Cycles 1 and 2.

7.2.2.1. Dose-Limiting Toxicity Determination and Maximum Tolerated Dose 
Definition

DLT is defined as an AE during Cycles 1 or 2 (8 weeks) that is possibly related to either study 
drug and fulfils any 1 of the following criteria using the National Cancer Institute’s (NCI’s) 
CTCAE version 4.03:

 CTCAE Grade 3 nonhaematologic toxicity.  Exceptions that will not be 
considered a DLT are:

o nausea, vomiting, diarrhoea, and constipation that can be controlled with 
treatment

o fatigue relieved by rest, limiting self-care and/or activities of daily living

o anorexia not associated with significant weight loss (weight loss of 
>10% baseline) or malnutrition (eg, inadequate oral caloric and/or fluid 
intake); tube feeding or total parenteral nutrition indicated

o Grade 3 elevations of ALT and/or AST, without evidence of other hepatic 
injury, in the setting of preexisting hepatic metastasis and baseline elevation 
of these values may not be considered a DLT if agreed by the study 
investigator and Lilly CRP

 CTCAE Grade 4 haematological toxicity of >5 days duration

 any febrile neutropenia

 ≥ CTCAE Grade 3 thrombocytopenia with clinically significant bleeding

 for nivolumab, any toxicity occurring during Cycles 1 or 2 managed by 
discontinuation as described in Section 7.2.4.2.

 any other significant toxicity deemed by the primary investigator and Lilly 
clinical research personnel to be dose limiting (for example, any toxicity that is 
possibly related to the study medication that requires the withdrawal of the patient 
from the study during Cycles 1 or 2) or results in the patient getting <75% of the 
total doses or leads to holding galunisertib for >2 weeks

Although no intrapatient dose escalation or reduction is allowed, for the purposes of patient
management, DLTs will lead to dose interruption regardless of the cycle in which a DLT occurs 
(see Section 7.2.2.2 for specific guidelines).

For the purpose of this study, the MTD is defined as the highest tested dose that has less than 
33% probability of causing a DLT.
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7.2.2.2. Dose-Escalation Method
Cohorts 1 and 2

A 3 + 3 +3 design will be used to assess the safety of galunisertib given in combination with 
nivolumab 3 mg/kg.  The dosages during dose escalation are provided in Table JBEF.6.1.  The 
DLT observation period will last for 8 weeks or to the completion of Cycle 2.  Three patients 
will be treated initially at each dose level.  If no DLTs occur in a cohort of 3 patients at the lower 
dose level, a new cohort of 3 patients will be treated at the higher dose level.  If 1 of 3 patients 
experiences a DLT in either cohort, that cohort will be expanded to 6 patients.  If 1 of 6 patients 
experiences a DLT in the lower cohort, a new cohort of 3 patients will be treated at the higher 
dose level.  If 2 of 6 patients experience a DLT, that cohort will be expanded to 9 patients.  If 
2 of 3, 3 of 6, or 3 of 9 patients experience DLTs within a cohort, then that dose level will be 
determined to have exceeded the MTD or the intended maximum dose of galunisertib.

Additional patients will be enrolled in a cohort to achieve the minimum of 3 evaluable patients if 
dropouts or dose interruptions or reductions occur that result in a patient being nonevaluable for 
DLTs.  Patients who withdraw from the study during the DLT period for reasons other than a 
DLT should be replaced within the same dose level.  For the purpose of making decisions on 
dose escalation from a safety perspective, patients will be considered evaluable if they have 
received at least 3 out of the 4 scheduled nivolumab doses through the 8-week observation 
period and if at least 75% of the cohort-specified doses of galunisertib were taken (see 
Section 7.6.3).  Patients who receive fewer than 3 out of 4 nivolumab doses or less than 75% of 
galunisertib doses for reasons other than AEs or DLTs should be replaced.

Cohorts 3 and 4

A 3 + 3 + 3 design will be used to assess the safety of galunisertib given in combination with 
nivolumab 3 mg/kg. The dosages during dose escalation are provided in Table JBEF.6.1.  The 
DLT observation period will last for 8 weeks or to the completion of Cycle 2.  One additional 
patient will be enrolled in each dose level for a total of 4 patients per dose level to allow for 
unforeseen discontinuation not due to a DLT before the DLT period is completed.  If at least 
3 patients in each dose level complete the DLT period and the fourth patient discontinues for 
non-DLT reasons prior to completing the DLT period, the dose level will be considered 
successfully completed.  Thus, depending on the number of DLTs observed, the minimum 
number of evaluable patients will be 3, 6, or 9.  For the cohort expansions, up to 4 patients will 
be enrolled to ensure the minimum number of evaluable patients is achieved (6 or 9 patients).

For the purpose of making decisions on dose escalation from a safety perspective, patients will 
be considered evaluable if they have received at least 3 of the 4 scheduled nivolumab doses 
through the 8-week observation period and if at least 75% of the cohort-specified doses of 
galunisertib were taken (see Section 7.6.3).  Patients who receive fewer than 3 of 4 nivolumab 
doses or <75% of galunisertib doses for reasons other than AEs or DLTs should be replaced if 
the minimum number of evaluable patients has not been reached.
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 If no DLTs occur in a cohort of 3 or 4 evaluable patients at the lower dose level, a new 
cohort of 4 patients will be treated at the higher dose level.

 If 1 of 3 or 4 evaluable patients experiences a DLT, up to 4 additional patients (dose level 
expansion) will be enrolled into the cohort so that a minimum of 6 patients will be evaluable.  
The dose escalation can proceed if the DLT rate is <33%. If the DLT rate is 33%, up to 
4 additional patients (dose level expansion) will be enrolled into the cohort so that a 
minimum of 9 patients will be evaluable. The dose escalation can proceed if the DLT rate is 
<33%. If the DLT rate is ≥33%, then that dose level will be determined to have exceeded the 
MTD or the intended maximum dose of galunisertib.

 If the DLT rate is >33% (for example, 2 of 3 or 4 evaluable patients experiences a DLT), that 
dose level will be determined to have exceeded the MTD or the intended maximum dose of 
galunisertib.

7.2.2.3. Pharmacologically Active Dose 
The PAD of a targeted agent is not necessarily the same as the MTD.  The PAD of galunisertib
will be assessed using an appropriate pharmacodynamic marker.  

7.2.3. Phase 2 Cohort Expansion
Once the safety profile of all doses tested has been characterised and the MTD or PAD of 
combined administration of galunisertib and nivolumab has been defined in the Phase 1b part, 
the cohort expansions will be initiated.  

The Phase 2 part of the study will initially include 2 expansion cohorts (NSCLC and HCC [n = 
approximately 25 patients per cohort]). Additional cohorts of patients with specific alternative 
tumour histologies may be added and would require a protocol amendment.  If DLT-equivalent 
toxicities occur in 33% or more of patients within a tumour-specific cohort expansion, then 
investigators and the Lilly CRP will assess the nature and severity of these toxicities. No 
additional patients will be accrued until this safety review is completed and a decision is made 
either to continue at the current dose or to deescalate the dose and define a new dose for the 
expansion phase.  Treatment in all 3 cohorts will consist of 3 mg/kg nivolumab IV on Days 1 and 
15 and galunisertib given orally at the dose determined during the Phase 1b part on a schedule of 
14 days on/14 days off (taken on Days 1-14).  A cycle is 28 days.  

Continuous evaluation of toxicity in the cohort expansions will be performed throughout 
enrolment in the expansion cohorts.  If the rate of DLT-equivalent events exceeds 33% in the 
first 2 cycles, the findings will be discussed and further enrolment may be interrupted.  If an 
expansion cohort is discontinued due to toxicity, a new cohort may be initiated at a previously 
tested lower dose level.
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7.2.4. Dose Adjustments, Delays, or Discontinuation from Study Drug

7.2.4.1. Galunisertib Dose Adjustments and Delays, Criteria for Resumption of 
Galunisertib Treatment, and Discontinuation for Phase 1b and 2

7.2.4.1.1. Galunisertib Dose Adjustments and Delays
During Phase 1b Cycles 1 and 2, no intrapatient dose escalation or reduction of galunisertib is 
allowed.  Subsequent cycles may be dose adjusted as outlined in Sections 7.2.4.1.2 and 7.2.4.2.

Table JBEF.7.1 summarizes dose adjustment for patients experiencing the following events that 
are considered possibly related to galunisertib during Phase 1b Cycle 3 and beyond and during 
Phase 2.  Galunisertib will be omitted until the event resolves.

Table JBEF.7.1. Dose Adjustments for Galunisertib

Events Possibly Related to Galunisertib Adjustment
ANC <0.5x109/L for longer than 7 days, or 
ANC <1.0x109/L with a single temperature of 
>101F/38.3C or a sustained temperature of 
>100.4F/38C for >1 hour

Galunisertib will be omitted until the event resolves.  
In Phase 1b, no dose reduction is permitted; in Phase 2, 
galunisertib should be reduced by 1 (Phase 1b) cohort 
dose level (see Table JBEF.6.1).  If the event has not 
recovered by Day 1 of the subsequent cycle, then 
galunisertib should be permanently discontinued.

Platelet count <25x109/L or platelet count <50 x 109/L 
with bleeding

Galunisertib will be omitted until the event resolves.  
In Phase 1b, no dose reduction is permitted; in Phase 2, 
galunisertib should be reduced by 1 (Phase 1b) cohort 
dose level (see Table JBEF.6.1).  If the event has not 
recovered by Day 1 of the subsequent cycle, then 
galunisertib should be permanently discontinued.

CTCAE Grade 3 or 4 nonhaematologic toxicity Galunisertib will be omitted until the event resolves.  
In Phase 1b, no dose reduction is permitted; in Phase 2, 
galunisertib should be reduced by 1 (Phase 1b) cohort 
dose level (see Table JBEF.6.1).  If the event has not 
recovered by Day 1 of the subsequent cycle, then 
galunisertib should be permanently discontinued.  

Abbreviations:  ANC = absolute neutrophil count; CTCAE = Common Terminology Criteria for Adverse Events.

7.2.4.1.2. Criteria to Resume Treatment with Galunisertib
Patients may resume treatment with galunisertib when the drug-related AE(s) resolve(s) to 
Grade ≤1 or baseline, with the following exceptions:

 Nonhaematologic toxicity must resolve to CTCAE Grade 0, 1, or baseline level before 
resuming treatment (with the exception of alopecia, fatigue, skin rash, nausea, vomiting, 
constipation, or diarrhoea that can be controlled with treatment).  

 Haematologic toxicity must resolve to a level that, in the opinion of the investigator, is 
reasonable to allow for continuation of treatment.

 Patients with baseline Grade 1 AST/ALT or total bilirubin who require dose delays for 
reasons other than a 2-grade shift in AST/ALT or total bilirubin may resume treatment in 
the presence of Grade 2 AST/ALT OR total bilirubin.
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If dosing is delayed for galunisertib-related AEs such that the patient cannot resume galunisertib 
treatment by Day 1 of the next cycle, the patient should be withdrawn from galunisertib.  At 
Cycle 3 and beyond in the Phase 1b part of the study, intrapatient dose reduction is permitted for 
a DLT if a lower dose of galunisertib has been established to be safe in combination with 
nivolumab, the patient has recovered by Day 1 of the next cycle, and the patient, in the opinion 
of the investigator and the Lilly physician, is deriving benefit.  In the Phase 2 part only, patients 
who do recover by Day 1 of the next cycle may have the dosage reduced to the next lower 
(Phase 1b) dose level (see Table JBEF.6.1).  If the Phase 2 galunisertib dose is 50 mg QD, no 
dose reduction will be allowed.  

If galunisertib dosing is omitted during the 14-day dosing period, dosing with galunisertib may 
resume within that same 14-day dosing period, to conclude as originally scheduled, if the patient 
has adequately recovered from the toxicity that required the galunisertib to be held. If the 
galunisertib cannot resume during that 14-day dosing period, it should continue to be held until 
Day 1 of the next cycle.  

If both galunisertib (see directions above) and nivolumab (see directions in Section 7.2.4.2.1) are 
held, each drug may be resumed per the directions for each individual drug.  

In case of a dose delay of galunisertib, patients can continue nivolumab treatment (at investigator 
discretion).

No patient will have his/her galunisertib dose reduced more than once.  Reescalation to the 
previous galunisertib dose is acceptable in the absence of continuing toxicities.  If subsequent 
galunisertib dose reduction is required after reescalation, the patient must be maintained at the 
reduced dose level for all remaining cycles.  

7.2.4.1.3. Discontinuation from Galunisertib
If dosing is delayed for galunisertib-related AEs such that the patient cannot resume galunisertib 
treatment by Day 1 of the next cycle, the patient should be withdrawn from galunisertib.  In the 
Phase 1b part, intrapatient dose reduction is permitted for a DLT if a lower dose of galunisertib 
has been established to be safe in combination with nivolumab, the patient has recovered by 
Day 1 of the next cycle, and the patient, in the opinion of the investigator and the Lilly physician, 
is deriving benefit.  In the Phase 2 part only, patients who do recover by Day 1 of the next cycle 
may have the dosage reduced to the next lower (Phase 1b) dose level (see Table JBEF.6.1).  If 
the Phase 2 galunisertib dose is 50 mg QD, no dose reduction will be allowed. If in the 
investigator’s opinion the toxicity is related to both study drugs, both drugs should be withheld.  

If moderate or severe heart valve toxicities are observed or a patient develops an aneurysm, the 
patient must immediately be discontinued from galunisertib treatment (for definitions see 
Attachment 10, including references on the ECHO assessment based on the Guidelines of the 
American and European Societies of Cardiac Echocardiography).  These events will be 
considered serious AEs (SAEs) and should be reported to Lilly per standard SAE reporting 
requirements (Table JBEF.8.1).  Exceptions to this rule must be approved by the ERBs and Lilly.  
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Patients with combined Grade 2 AST/ALT AND total bilirubin values meeting discontinuation 
parameters should have treatment permanently discontinued.

If a patient experiences an AE that requires the patient be discontinued from galunisertib, the 
patient should continue on nivolumab (if the patient has not previously met discontinuation 
criteria for nivolumab).  If in the investigator’s opinion the toxicity is related to both study drugs, 
both drugs should be held.

7.2.4.2. Nivolumab Dose Adjustments and Delays, Criteria for Resumption of 
Nivolumab Treatment, and Discontinuation in Phase 1b and 2

Intrapatient dose escalations or reductions of nivolumab are not allowed in either Phase 1b or 
Phase 2.  

7.2.4.2.1. Nivolumab Dose Adjustments and Delays
Dose delay criteria specified below apply for all nivolumab-related AEs. Nivolumab must be 
delayed until treatment can resume.  There will be no dose reductions for nivolumab.

Nivolumab administration should be delayed for the following:

 Any Grade ≥2 nonskin, drug-related AE, with the following exceptions:
o Grade 2 drug-related fatigue or laboratory abnormalities do not require a 

treatment delay

 Any Grade 3 skin, drug-related AE

 Any Grade 3 drug-related laboratory abnormality, with the following exceptions for 
asymptomatic amylase or lipase, AST, ALT, or total bilirubin:

o Grade 3 amylase or lipase abnormalities that are not associated with symptoms or 
clinical manifestations of pancreatitis do not require a dose delay. It is 
recommended to consult with the Lilly CRP for Grade 3 amylase or lipase 
abnormalities, and to assess clinically relevant laboratory tests at more frequent 
intervals which will be determined by the investigator.

o If a patient has a baseline AST, ALT, or total bilirubin that is within normal 
limits, delay dosing for drug-related Grade ≥2 toxicity

o If a patient has baseline AST, ALT, or total bilirubin within the Grade 1 toxicity 
range, delay dosing for drug-related Grade ≥3 toxicity

o For HCC patients only, if a patient has baseline AST, ALT, or total bilirubin 
within the Grade 2 toxicity range, delay dosing if these become 2x baseline levels 
during the study.  

 Any AE, laboratory abnormality, or intercurrent illness which, in the judgement of the 
investigator, warrants delaying the dose of study medication

If nivolumab dosing is omitted on Days 1 or 15 of a cycle, dosing with nivolumab will be
resumed 14 days later (next scheduled dose) as per the original schedule if the patient has 
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adequately recovered from the toxicity that required the nivolumab to be held. If the nivolumab
cannot be resumed on the following Day 1 or 15, it should continue to be held until the next 
Day 1 or 15.  Galunisertib should continue as scheduled.

If both galunisertib (see directions in Section 7.2.4.1.1) and nivolumab (see directions above) are 
held, each drug may be resumed per the directions for each individual drug.  

7.2.4.2.2. Criteria for Resumption of Nivolumab Treatment
Patients may resume treatment with nivolumab when the drug-related AE(s) resolve(s) to 
Grade ≤1 or baseline, with the following exceptions:

 Patients may resume treatment in the presence of Grade 2 fatigue
 Patients who have not experienced a Grade 3 drug-related skin AE may resume treatment 

in the presence of Grade 2 skin toxicity 
 Patients with baseline Grade 1 AST/ALT or total bilirubin who require dose delays for 

reasons other than a 2-grade shift in AST/ALT or total bilirubin may resume treatment in 
the presence of Grade 2 AST/ALT OR total bilirubin

 Drug-related pulmonary toxicity, diarrhoea, or colitis must have resolved to baseline 
before treatment is resumed. Patients with persistent Grade 1 pneumonitis after 
completion of a steroid taper over at least 1 month may be eligible for retreatment if 
discussed with and approved by the Lilly CRP

 Drug-related endocrinopathies adequately controlled with only physiologic hormone 
replacement may resume treatment after consultation with the Lilly CRP

Dose delay of nivolumab which results in treatment interruption of >6 weeks require treatment 
discontinuation, with exceptions as noted above.  

7.2.4.2.3. Discontinuation from Nivolumab 
Nivolumab treatment should be permanently discontinued for the following:

 any Grade 2 drug-related uveitis, eye pain or blurred vision that does not respond to 
topical therapy and does not improve to Grade 1 severity within the retreatment period 
OR requires systemic treatment 

 any Grade 3 nonskin, drug-related AE lasting >7 days, with the following exceptions for 
laboratory abnormalities, drug-related uveitis, pneumonitis, bronchospasm, 
hypersensitivity reactions, infusion reactions, and endocrinopathies:
o Grade 3 drug-related uveitis, pneumonitis, bronchospasm, hypersensitivity reaction, 

or infusion reaction of any duration requires discontinuation
o Grade 3 drug-related endocrinopathies adequately controlled with only physiologic 

hormone replacement do not require discontinuation
o Grade 3 drug-related laboratory abnormalities do not require treatment 

discontinuation except:
o Grade 3 drug-related thrombocytopenia >7 days or associated with bleeding requires 

discontinuation
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 any drug-related liver function test abnormality that meets the following criteria require 
discontinuation:
o AST or ALT >8xULN
o total bilirubin >5xULN
o concurrent AST or ALT >3xULN and total bilirubin >2xULN
o for HCC patients only:

o AST or ALT >10xULN for >2 weeks
o AST or ALT >15xULN irrespective of duration
o Total bilirubin >8xULN irrespective of duration for patients with elevated 

bilirubin at study entry or >5xULN for those with normal total bilirubin at entry
o Concurrent AST or ALT >3xULN and total bilirubin >5xULN for patients 

entering treatment with a normal bilirubin and up to 8xULN for patients with 
elevated bilirubin

 Patients with combined Grade 2 AST/ALT AND total bilirubin values meeting 
discontinuation parameters should have treatment permanently discontinued.

 any Grade 4 drug-related AE or laboratory abnormality, except for the following events 
which do not require discontinuation:
o Grade 4 neutropenia 7 days
o Grade 4 lymphopenia or leukopenia
o isolated Grade 4 amylase or lipase abnormalities that are not associated with 

symptoms or clinical manifestations of pancreatitis. The Lilly CRP should be 
consulted for Grade 4 amylase or lipase abnormalities.

o isolated Grade 4 electrolyte imbalances/abnormalities that are not associated with 
clinical sequelae and are corrected with supplementation/appropriate management 
within 72 hours of their onset

o Grade 4 drug-related endocrinopathy AEs (such as adrenal insufficiency, 
adrenocorticotropic hormone deficiency, hyperthyroidism or hypothyroidism, or 
glucose intolerance) which resolve or are adequately controlled with physiologic 
hormone replacement (corticosteroids, thyroid hormones) or glucose-controlling 
agents, respectively, may not require discontinuation after discussion with and 
approval from the Lilly CRP

 any event that leads to delay in dosing lasting >6 weeks from the previous dose requires 
discontinuation, with the following exceptions:
o Dosing delays to allow for prolonged steroid tapers to manage drug-related AEs are 

allowed. Prior to reinitiating treatment in a patient with a dosing delay lasting 
>6 weeks from the previous dose, the Lilly CRP must be consulted. Tumour 
assessments should continue as per protocol even if dosing is delayed. Periodic study 
visits to assess safety and laboratory studies should also continue every 6 weeks or 
more frequently if clinically indicated during such dosing delays.

o Dosing delays lasting >6 weeks from the previous dose that occur for 
nondrug-related reasons may be allowed if approved by the Lilly CRP. Prior to 
reinitiating treatment in a patient with a dosing delay lasting >6 weeks, the Lilly CRP
must be consulted. Tumour assessments should continue as per protocol even if 
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dosing is delayed. Periodic study visits to assess safety and laboratory studies should 
also continue every 6 weeks or more frequently if clinically indicated during such 
dosing delays.

 any AE, laboratory abnormality, or intercurrent illness which, in the judgement of the 
investigator, presents a substantial clinical risk to the patient with continued nivolumab 
dosing

If a patient experiences an AE that requires the patient be discontinued from nivolumab, the 
patient should continue on galunisertib (if the patient has not previously met discontinuation 
criteria for galunisertib). If in the investigator’s opinion the toxicity is related to both study 
drugs, both drugs should be held.  

7.2.5. Study Treatment beyond Disease Progression by RECIST 
Version 1.1

Accumulating evidence indicates a minority of patients treated with immunotherapy may derive 
clinical benefit despite initial evidence of progressive disease (PD).  

Nonglioblastoma Patients

Nonglioblastoma patients treated with nivolumab and galunisertib will be permitted to continue 
treatment beyond initial RECIST version 1.1–defined PD if they meet the following criteria:

 investigator-assessed clinical benefit and do not have rapid disease progression
 tolerance of study drugs
 stable performance status
 treatment beyond progression will not delay an imminent intervention to prevent serious 

complications of disease progression (eg, CNS metastases)
 patient provides written informed consent prior to receiving additional nivolumab 

treatment, using an ICF describing any reasonably foreseeable risks or discomforts, or 
other alternative treatment options

The decision to continue treatment should be discussed with the Lilly CRP and documented in 
the study records.  A radiographic assessment/scan should be performed within 8 weeks of 
original PD to determine whether there has been a decrease in the tumour size or continued PD.  
The assessment of clinical benefit should be balanced by clinical judgement as to whether the 
patient is clinically deteriorating and unlikely to receive any benefit from continued treatment 
with nivolumab/galunisertib.  If the investigator feels that the nivolumab/galunisertib patient 
continues to achieve clinical benefit by continuing treatment, the patient should remain on the 
trial and continue to receive monitoring according to Attachment 1.  For the patients who 
continue nivolumab/galunisertib study therapy beyond progression, further progression is 
defined as an additional 10% increase in tumour burden volume from time of initial PD.  This 
includes an increase in the sum of all target lesions and/ or the development of new measurable 
lesions.  Treatment should be discontinued permanently upon documentation of further disease 
progression.  New lesions are considered measurable at the time of initial progression if the 
longest diameter is at least 10 mm (except for pathological lymph nodes which must have a short 
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axis of at least 15 mm).  Any new lesion considered nonmeasurable at the time of initial 
progression may become measurable and therefore included in the tumour burden volume if the 
longest diameter increases to at least 10 mm (except for pathological lymph nodes which must 
have a short axis of at least 15 mm).  

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 objective progression (ie, radiographic confirmation) 
even after discontinuation from treatment.

Glioblastoma Patients

Standard treatment for glioblastomas (including radiation therapy and temozolomide) may result 
in a transient increase in tumour enhancement (pseudoprogression) in a subset of patients that 
eventually subsides without any change in therapy.  Pseudoprogression may be difficult to 
differentiate from true tumour progression and may have important implications for patient 
management.  In order to minimise premature discontinuation of study medication and 
distinguish pseudoprogression from PD, patients initially meeting radiologic criteria for disease 
progression may continue receiving study medication until confirmation of progression with an 
MRI performed approximately 12 weeks later.  

In order to continue study treatment after assessment of initial radiological progression, the 
following criteria must be met:  

1) The patient is believed to demonstrate clinical benefit as determined by the 
investigator.  

2) The patient is tolerating study medication.  

Patients with confirmed progression (approximately 12 weeks after initially assessed 
progression) will discontinue study medication and enter the follow-up/survival phase of the 
study.  If progression is confirmed, then the date of disease progression will be the first date the 
patient met the criteria for progression. In those cases in which radiologic progression cannot be 
differentiated from pseudoprogression and it is the investigator’s opinion that a surgical resection 
to obtain tumour tissue for histopathology is in the patient’s best interests, a surgical resection 
may be performed following consultation with the Lilly CRP. Tumour biopsy samples (blocks 
or slides) must be submitted for central review by a neuropathologist to minimise any 
interobserver variation in the histopathologic assessment of progression versus treatment-related 
changes. If tumour pathology confirms progression, then the patient will be discontinued from 
study medication per protocol discontinuation criteria and the date of progression will be the day 
that it was first suspected. If tumour pathology reveals treatment-related changes and does not 
confirm disease progression, the patient may continue study medication. An MRI after the 
resection is required prior to treatment continuation. The patient will then continue all 
on-treatment tumour assessments as per the treatment schedule (Attachment 1).  
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Central Neuropathologic Review of Tumour Samples after Biopsy or Resection 

In those cases in which radiologic progression cannot be differentiated from pseudoprogression 
and the patient undergoes a biopsy or diagnostic surgical resection to obtain tumour tissue for 
histopathology analysis, representative tumour tissue samples will be reviewed locally and 
submitted for central review by a neuropathologist. If there is discordance between the central 
and local neuropathologic determination of progression versus treatment-associated changes 
(pseudoprogression), then a second central neuropathologic review will be performed and serve 
as the final adjudicator of the histopathologic determination. Central review of histopathology 
will be blinded to the patient treatment arm assignment. Specific instructions will be provided to 
the investigative sites regarding the requirements for submission of tumour tissue for central 
neuropathologic review. If tumour tissue is not available for central neuropathology review, the 
reasons for not submitting tissue for central review must be clearly documented by the principle 
investigator and approval obtained from the Lilly CRP.

7.2.6. Management Algorithms for Immuno-Oncology Agents
Immuno-oncology agents are associated with AEs that can differ in severity and duration than 
AEs caused by other therapeutic classes. Nivolumab is considered an immuno-oncology agent in 
this protocol. Early recognition and management of AEs associated with immuno-oncology 
agents may mitigate severe toxicity. Management algorithms have been developed to assist 
investigators in assessing and managing the following groups of AEs:

 GI
 renal
 pulmonary
 hepatic
 endocrinopathy
 skin
 neurological

The above algorithms are found in Attachment 11.

7.2.7. Treatment of Nivolumab-Related Infusion Reactions
Since nivolumab contains only human immunoglobulin protein sequences, it is unlikely to be 
immunogenic and induce infusion or hypersensitivity reactions. However, if such a reaction 
were to occur, it might manifest with fever, chills, rigours, headache, rash, pruritus, arthralgias, 
hypotension, hypertension, bronchospasm, or other allergic-like reactions. All Grade 3 or 4 
infusion reactions should be reported within 24 hours to the Lilly CRP and reported as SAEs if 
any meet the criteria. Infusion reactions should be graded according to NCI CTCAE 
(version 4.03) guidelines.  No blood sample will be collected with any infusion reaction.  
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Treatment recommendations are provided below and may be modified based on local treatment 
standards and guidelines, as appropriate:

For Grade 1 symptoms:  (mild reaction; infusion interruption not indicated; intervention not 
indicated):

 Remain at bedside and monitor patient until recovery from symptoms. The following 
prophylactic premedications are recommended for future infusions:  diphenhydramine 
50 mg (or equivalent) and/or acetaminophen/paracetamol 325 to 1000 mg at least 
30 minutes before additional nivolumab administrations.

For Grade 2 symptoms:  (moderate reaction required therapy or infusion interruption but 
responds promptly to symptomatic treatment (eg, antihistamines, nonsteroidal anti-inflammatory 
drugs, narcotics, corticosteroids, bronchodilators, IV fluids); prophylactic medications indicated 
for  24 hours):

 Stop the nivolumab infusion, begin an IV infusion of normal saline, and treat the patient
with diphenhydramine 50 mg IV (or equivalent) and/or acetaminophen/paracetamol 
325 to 1000 mg; remain at bedside and monitor patient until resolution of symptoms. 
Corticosteroid and/or bronchodilator therapy may also be administered as appropriate. If 
the infusion is interrupted, then restart the infusion at 50% of the original infusion rate 
when symptoms resolve; if no further complications ensue after 30 minutes, the rate may 
be increased to 100% of the original infusion rate. Monitor patient closely. If symptoms 
recur, then no further nivolumab will be administered at that visit.

 For future infusions, the following prophylactic premedications are recommended:  
diphenhydramine 50 mg (or equivalent) and/or acetaminophen/paracetamol 325 to 
1000 mg should be administered at least 30 minutes before nivolumab infusions. If 
necessary, corticosteroids (up to 25 mg of Solu-Cortef® or equivalent) may be used.

For Grade 3 or 4 symptoms:  (severe reaction, Grade 3:  prolonged [ie, not rapidly responsive to 
symptomatic medication and/or brief interruption of infusion]; recurrence of symptoms 
following initial improvement; hospitalisation indicated for other clinical sequelae (eg, renal 
impairment, pulmonary infiltrates). Grade 4:  Life-threatening; pressor or ventilatory support 
indicated):

 Immediately discontinue infusion of nivolumab. Begin an IV infusion of normal saline 
and treat the patient as follows:  Recommend bronchodilators, epinephrine 0.2 to 1 mg of 
a 1:1000 solution for subcutaneous administration or 0.1 to 0.25 mg of a 1:10 000 
solution injected slowly for IV administration, and/or diphenhydramine 50 mg IV with 
methylprednisolone 100 mg IV (or equivalent), as needed. Patient should be monitored 
until the investigator is comfortable that the symptoms will not recur. Nivolumab will be 
permanently discontinued. Investigators should follow their institutional guidelines for 
the treatment of anaphylaxis. Remain at bedside and monitor patient until recovery of the 
symptoms.
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In case of late-occurring hypersensitivity symptoms (eg, appearance of a localised or generalised 
pruritus within 1 week after treatment), symptomatic treatment may be given (eg, oral 
antihistamine or corticosteroids).

7.3. Method of Assignment to Treatment
This study is open-label for Phase 1b and Phase 2. No dose escalations (that is, to the next 
cohort) can occur without prior discussion and agreement between the investigator and the 
responsible Lilly CRP or clinical research scientist (CRS); the decision will be documented in 
writing. All patients must begin study treatment within 7 days of enrolment by interactive web-
response system (IWRS).

For Phase 1b, if investigators have eligible patients who have consented concurrently, more than 
3 patients (Cohorts 1 and 2) or 4 patients (Cohorts 3 or 4) may be entered at a particular dose 
level provided that accrual has not ceased due to excessive toxicity.  This enrolment procedure is 
allowed because of the advanced disease state of this patient population and the screening 
involved in defining eligibility.  This event should be approved by the sponsor following 
discussions with the investigators.

All patients who enter Phase 2 will be assigned to nivolumab/galunisertib combination therapy
by IWRS.  

7.4. Blinding
The entire study is open label.

7.5. Concomitant Therapy
Growth factors and erythropoietin are allowed per American Society of Clinical Oncology or 
National Comprehensive Cancer Network guidelines.  Granulocyte colony-stimulating factors 
must be discontinued at least 24 hours prior to the start of the next cycle of treatment.  
Transfusions are permitted.  Patients may receive prophylactic corticosteroids (such as, 
prednisolone, methylprednisolone or dexamethasone) to prevent transfusion reactions.  No other 
therapy, including routine use of growth factors or experimental medications (for example, 
immunotherapy or other not approved medication) will be permitted while the patients are on the 
study.  

Immunosuppressive agents (eg, cyclosporine) will not be allowed, except for glioblastoma for 
which low-dose corticosteroids will be permitted (eg, prednisone 10 mg [approximately 
equivalent to 2 mg of dexamethasone] or less daily or equivalent dose of other corticosteroid).
Immunosuppressive doses of systemic steroids will not be allowed except as outlined in
Attachment 11.  

Any concurrent antineoplastic therapy (ie, chemotherapy, hormonal therapy, immunotherapy, 
extensive, nonpalliative radiation therapy, or standard or investigational agents for treatment of
NSCLC, HCC, or any other tumour type) will not be allowed.



H9H-MC-JBEF(c) Phase 1 Oncology Protocol Page 62

Galunisertib (LY2157299)/nivolumab

Patients are permitted the use of topical, ocular, intra-articular, intranasal, and inhalational 
corticosteroids (with minimal systemic absorption). Adrenal replacement steroid doses >10 mg 
daily prednisone are permitted. A brief (less than 3 weeks) course of corticosteroids for 
prophylaxis (eg, contrast dye allergy) or for treatment of nonautoimmune conditions (eg, 
delayed-type hypersensitivity reaction caused by a contact allergen) is permitted.

Patients should receive full supportive care during the trial.  Appropriate documentation for all 
forms of premedications, supportive care, and concomitant medications must be captured for 
each cycle in the CRF.  Concomitant palliative and supportive care for disease-related symptoms 
(including bisphosphonates and RANK-L inhibitors) is allowed if initiated prior to first dose of 
study therapy. Prior palliative radiotherapy must have been completed at least 2 weeks prior to 
enrolment.

Palliative radiotherapy will be allowed. No toxicities have been observed when radiotherapy has 
been added to galunisertib.  The potential for overlapping toxicities with radiotherapy and 
nivolumab currently is not known. Therefore, palliative radiotherapy is not recommended while 
receiving nivolumab. If palliative radiotherapy is required, then nivolumab should be withheld 
for at least 1 week before, during and 1 week after radiation. Patients should be closely 
monitored for any potential toxicity during and after receiving radiotherapy, and AEs should 
resolve to Grade ≤1 prior to resuming nivolumab. In the NSCLC cohort, nontarget brain lesions 
and nontarget bone lesions without lung tissue included in the planned radiation field may 
receive palliative radiotherapy. Details of palliative radiotherapy should be documented in the 
source records and eCRF. Details in the source records should include:  dates of treatment, 
anatomical site, dose administered and fractionation schedule, and AEs. If warranted, symptoms 
requiring palliative radiotherapy should be evaluated for objective evidence of disease 
progression.  

In addition, any disease progression requiring other forms of specific antitumour therapy will 
also necessitate early discontinuation from the study.  Appropriate documentation for all forms 
of premedications, supportive care, and concomitant medications must be captured on the CRF.  
Replacement hormonal therapy initiated before study entry will be allowed.

Concomitant use of strong CYP3A4 inhibitors and inducers is prohibited in Phase 1b to 
minimise the influence of potential drug interactions on the galunisertib/nivolumab combination.  
See Attachment 12 for guidance on restricted medications.

All concomitant medications should be recorded throughout the patient’s participation in the 
study.

7.6. Treatment Compliance

7.6.1. Galunisertib Compliance
Patient compliance with galunisertib will be assessed at each visit.  Compliance will be assessed 
by direct questioning, review of diary (diary for Cycles 1 and 2 only), and counting returned 
tablets.  Deviations from the prescribed dosage regimen should be recorded on the CRF.  
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For patients who are significantly noncompliant (<75% of expected study drug taken in a visit 
interval), investigative site personnel must counsel patients on the importance of study drug 
compliance and drug accountability.  Patients who are consistently out of the compliance range 
may be discontinued.  If these patients are discontinued for reasons other than AEs or DLTs, they 
should be replaced. A Lilly representative should be contacted upon the second instance of 
treatment noncompliance.  

The following procedures will be employed to ensure appropriate drug accountability:

 Drug accountability will be emphasised at the start-up meeting.
 Drug accountability will be monitored throughout the study.
 Each patient should be instructed to return all study-drug packaging and unused material 

to the study site at each visit.  The study site will keep a record of all drug dispensed to 
and returned by the patients throughout the study.  Study site personnel will return or 
destroy (as requested) all unused study drug for all patients.

Patients will keep a study diary for the first 2 cycles (56 days) to document that they are taking 
galunisertib as prescribed.

7.6.2. Nivolumab Compliance
Nivolumab will be administered IV at the investigational site, under the direction of the 
investigator.  As a result, a patient’s compliance with study drug administration is ensured.  
Patients should attend scheduled clinic visits and must comply with study criteria under their 
control.  Deviation(s) from the prescribed dosage regimen should be recorded on the CRF.  

7.6.3. Evaluable Phase 1b Patients
For Phase 1b, any patient who discontinues from the study before completing the first 2 cycles of 
study treatment (56 days) will be deemed nonevaluable for assessment of a dose level and may 
be replaced within the same dose level, unless they experience a DLT prior to withdrawal. If the 
patient is noncompliant during Cycle 1 due to reasons other than drug-related toxicity, he or she 
will be considered nonevaluable and may be replaced. Nonevaluable patients may be replaced to 
ensure that at least 3 patients complete 1 cycle of therapy at each dose level, unless accrual to 
that cohort has stopped due to a DLT.  Safety analyses will be conducted on all patients who 
have received at least 1 dose of study drug, regardless of whether they are deemed evaluable for 
the assessment of a dose level.

For the purpose of making decisions on dose escalation from a safety perspective, patients will 
be considered evaluable if:

 they have received at least 3 of 4 scheduled nivolumab doses through first 2 cycles 
(56 days)

 they took at least 75% of the cohort-specified dose of galunisertib

Patients who have received less than 3 out of 4 nivolumab doses or less than 75% of galunisertib 
doses for reasons other than AEs or DLTs should be replaced.  In addition, in Phase 1b, patients
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with dosing delays in Cycles 1 and 2 of ≥3 weeks for non-DLT events will be considered not 
evaluable for making decisions on dose escalation and should be replaced.

Patients who are not evaluable for PK, but who complete 2 cycles of therapy, may be replaced 
upon consultation with the investigator(s) and the Lilly CRP or CRS to ensure adequate PK data, 
unless accrual to that cohort has stopped due to a DLT.
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8. Safety, Pharmacokinetic, Pharmacodynamic, and 
Efficacy Data Collection

8.1. Safety Evaluations
Safety is the primary endpoint of this Phase 1b/2 study as determined by the NCI CTCAE
version 4.03.  All patients who receive at least one dose of galunisertib or nivolumab will be 
evaluated for safety as measured by the occurrence of AEs, SAEs, deaths, laboratory 
abnormalities, and weight and weight change from baseline, assessed during treatment and for 
approximately 100 days in follow-up.

Patients will have regularly scheduled study visits at the clinical site as shown in the study 
schedule (Attachment 1).  Safety assessments including AE collection, laboratory assessments, 
vital sign collection, oxygen saturation by pulse oximetry at rest (also monitor amount of 
supplemental oxygen if applicable), weight, medical history (screening only) and physical 
examinations will be performed during the study. Additionally, peripheral blood will be 
assessed for HBV DNA, HCV RNA, and HCC antiviral activity.  

Imaging studies will be performed every 8 weeks or sooner if clinically indicated. Liver 
function, as part of the routine clinical chemistry panel, will be tested every other week.  

Standard laboratory tests, per the study schedule, will be performed.  A serum pregnancy test 
will be administered if applicable.  Other clinical laboratory tests will also be collected.  

Study procedures and their timing are described in the study schedule (Attachment 1).  
Attachment 2 lists the specific tests that will be performed for this study. 

8.1.1. Safety Data Collection and Review
Investigators are responsible for monitoring the safety of patients who have entered into this 
study and for alerting Lilly or its designee to any event that seems unusual, even if this event 
may be considered an unanticipated benefit to the patient.  

The investigator is responsible for the appropriate medical care of the patient during the study.

The investigator remains responsible for following, through an appropriate health care option,
AEs that are serious, considered related to study treatment or the study, or that caused the patient 
to discontinue before completing the study.  The patient should be followed until:  

 the event is resolved, 
 the event is no longer considered to be drug-related, 
 the event becomes stable or returns to baseline, 
 a new treatment is initiated for the patient, or
 the patient dies or is lost to follow-up.  

Frequency of AE and SAE follow-up evaluation is left to the discretion of the investigator.
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The timing of all safety evaluations is shown in the study schedule (Attachment 1).  
Table JBEF.8.1 presents a summary of AE and SAE reporting guidelines.  Table JBEF.8.1 also 
shows which database or system is used to store AE and SAE data.

8.1.2. Adverse Events
Lilly has standards for reporting AEs that are to be followed regardless of applicable regulatory 
requirements that may be less stringent.  A clinical study AE is any untoward medical occurrence 
in a patient or clinical investigation subject administered a pharmaceutical product and which 
does not necessarily have a causal relationship with this treatment.  An AE can therefore be any 
unfavourable and unintended sign (including an abnormal laboratory finding), symptom, or 
disease temporally associated with the use of medicinal (investigational) product, whether or not 
related to the medicinal (investigational) product.  Any clinically significant findings from 
laboratory results, vital sign measurements, etc, that occur should also be reported to Lilly or its 
designee as an AE.  Lack of drug effect is not an AE in clinical studies because the purpose of 
the clinical study is to establish drug effect.

The investigator, monitor, and sponsor will review the collected data regularly for evidence of 
AEs.  All patients will be assessed routinely for AEs as outlined in the study schedule.  All AEs 
observed will be graded using CTCAE version 4.03.

The NCI CTCAE version 4.03 will serve as the reference document for choosing appropriate 
terminology for, and grading the severity of, all AEs and other symptoms. All AEs observed 
will be graded using CTCAE version 4.0.  Any minor version of CTCAE version 4.0 (for 
example, version 4.03) may be used for this study.  Minor CTCAE version 4.0 updates from the 
NCI will not necessitate a protocol amendment.  For AEs without matching terminology within 
the NCI CTCAE version 4.03 criteria, the investigator will be responsible for selecting the 
appropriate system organ class and assessing severity grade based on the intensity of the event.  
Note that both CTCAE term (actual or coded) and severity grade must be selected by study site 
personnel and collected on the CRF.  This collection is in addition to verbatim text used to 
describe the AE.

In addition to collecting the AE verbatim, the CTCAE term, and the CTCAE severity grade, AE 
verbatim text will also be mapped by the sponsor or designee to corresponding terminology 
within the Medical Dictionary for Regulatory Activities (MedDRA) dictionary.

Cases of pregnancy that occur during maternal or paternal exposures to study drug should be 
reported.  Data on foetal outcome and breastfeeding should be collected, if feasible, for 
regulatory reporting and drug safety evaluation.

Upon documentation of pregnancy, the patient must be removed from the study and treatment 
with study drugs must be stopped immediately.

In addition to AEs and pregnancy events as noted above, the following safety information is 
collected, even in the absence of an AE: overdose, medication error, drug-drug interaction and 
cases of suspected transmission of infectious agents via study drug and drug-induced liver injury.
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For all enrolled patients, study site personnel will record the occurrence and nature of each 
patient’s preexisting conditions, including clinically significant signs and symptoms of the 
disease under treatment in the study.  While the patient is on study, site personnel will record any 
change in these preexisting condition(s) and the occurrence and nature of any AEs.  In addition 
all AEs related to protocol procedures are reported to Lilly or designee.

If a patient’s dosage is reduced or treatment is discontinued as a result of an AE, study site 
personnel must clearly report to Lilly or its designee via CRF the circumstances and data leading 
to any such dosage reduction or discontinuation of treatment.  

Investigators will be instructed to report to Lilly or its designee their assessment of the potential 
relatedness of each AE to protocol procedure, study drug via CRF.

The investigator decides whether he or she interprets the observed AEs as either related to 
disease, to the study medication, study procedure, or other concomitant treatment or pathologies.  
To assess the relationship of the AE to the study drug, the following terminologies are defined:

 Related:  a direct cause and effect relationship between the study treatment and 
the AE is likely.

 Possibly related:  a cause and effect relationship between the study treatment and 
the AE has not been demonstrated at this time and is not probable, but is also not 
impossible.

 Unrelated:  without question, the AE is definitely not associated with the study 
treatment.

As per Lilly’s standard operating procedures all “related” and “possibly related” AEs and SAEs 
will be defined as related to study drug.

8.1.2.1. Serious Adverse Events
Planned surgeries should not be reported as SAEs unless the underlying medical condition has 
worsened during the course of the study.

Planned hospitalisations or elective procedures for underlying preexisting conditions that are 
already recorded in the patient’s medical history at the time of study enrolment should not be 
considered SAEs.  Hospitalisation or prolongation of hospitalisation without a precipitating 
clinical AE (for example, for the administration of study therapy or other protocol-required 
procedure) should not be considered SAEs.

An SAE is any AE during this study that results in 1 of the following outcomes:

 death

 initial or prolonged inpatient hospitalisation (except for study drug 
administration)

 a life-threatening experience (that is, immediate risk of dying)

 persistent or significant disability/incapacity
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 congenital anomaly/birth defect

 considered significant by the investigator for any other reason

Important medical events that may not result in death, be life-threatening, or require 
hospitalisation may be considered SAEs when, based on appropriate medical judgement, they 
may jeopardise the patient and may require medical or surgical intervention to prevent one of the 
outcomes listed in this definition.  

SAEs due to disease progression, including death, should not be reported unless the investigator
deems them to be possibly related to the study drug.

Study site personnel must alert Lilly or its designee of any SAE within 24 hours of investigator 
awareness of the event via a sponsor-approved method.  If alerts are issued via telephone, they 
are to be immediately followed with official notification on study-specific SAE forms.  This 
24-hour notification requirement refers to the initial SAE information and all follow-up SAE 
information.  

If an investigator becomes aware of SAEs occurring after the patient’s participation in the trial 
has ended, and the investigator believes that the SAE is related to a protocol procedure or study 
drug, the investigator should report the SAEs to the sponsor, and the SAEs will be entered in the
Lilly Safety System.

Recommendations for reporting SAEs may be found in Attachment 5.

Information on SAEs expected in the study population independent of drug exposure and that 
will be assessed by the sponsor in aggregate periodically during the course of the trial may be 
found in the IB.  

8.1.2.2. Adverse Event and Serious Adverse Event Reporting
Data on SAEs that occur before the end of trial will be stored in the collection database and the 
Lilly Safety System.

8.1.2.2.1. Prior to Administration of Study Drugs
AE or SAE collection begins after the patient has signed informed consent and has received 
study drug.  If a patient experiences an AE or SAE after signing informed consent but prior to 
receiving study drug, only AEs and SAEs related to protocol procedures are required to be 
collected.

8.1.2.2.2. On Therapy
All AEs and SAEs, regardless of relatedness to study drugs or protocol procedures, occurring 
while the patient is receiving study drug must be reported to Lilly or its designee.  A patient is 
considered to be receiving study drug from the time he/she receives the first dose of study drug 
to when he/she receives the last dose of study drug.
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8.1.2.2.3. Follow-Up Visits
All AEs and SAEs, regardless of relatedness to study drug(s) or protocol procedures, occurring 
during the safety follow-up visits occurring at approximately 30 and 100 days after last dose of 
combination treatment must be reported to Lilly or its designee (Attachment 1).  

For the Phase 1b part only, following the safety assessments (which occur after the patient 
discontinues from study treatment) which mark the end of the follow-up visit, the patient will be 
discontinued from the study, unless there is an ongoing AE or SAE that is possibly related to 
study drug or protocol procedures.  In this instance, the patient should be followed in subsequent 
follow-up visits until the event is resolved, the event is no longer considered to be drug-related, 
the event becomes stable or returns to baseline, a new treatment is initiated for the patient, or the 
patient dies or is lost to follow-up.

For the Phase 2 part only, following the safety assessments (which occur after the patient 
discontinues from study treatment) which mark the end of the follow-up visit, the patient will be 
followed only for survival (overall and 6, 12, and 18 months), unless there is an ongoing AE or 
SAE that is possibly related to study drug or protocol procedures.  In this instance, the patient 
should be followed in subsequent follow-up visits until the event is resolved, the event is no 
longer considered to be drug-related, the event becomes stable or returns to baseline, a new 
treatment is initiated for the patient, or the patient dies or is lost to follow-up.

If it is deemed to be in the best interest of the patient to start a new anticancer treatment prior to 
the scheduled end of the follow-up visit, the follow-up visit duration may be shortened. In this 
case, the follow-up assessments should be completed prior to the initiation of the new therapy.

After the follow-up visits, AEs are not required to be reported unless the investigator feels the 
AEs were related to either study drug, drug delivery system, or a protocol procedure. If an 
investigator becomes aware of SAEs believed to be related to protocol procedures or study drug, 
the investigator should report the SAE to the sponsor, and the SAE will be entered in the Lilly 
Safety System.

8.1.2.3. Suspected Unexpected Serious Adverse Reactions
Suspected unexpected serious adverse reactions (SUSARs) are SAEs that are not listed in the
Development Core Safety Information (galunisertib IB Section 7) or Reference Safety 
Information for Adverse Drug Reactions (nivolumab IB Section 5.6) and that the investigator 
identifies as related to study drug or procedure.  The United States 21 CFR 312.32, the European 
Union Clinical Trial Directive 2001/20/EC, and the associated detailed guidances or national 
regulatory requirements in participating countries require the reporting of SUSARs.  Lilly has 
procedures that will be followed for the recording and expedited reporting of SUSARs that are 
consistent with global regulatory regulations and the associated detailed guidances.

8.1.2.4. Summary of AE/SAE Reporting Guidelines
The AE and SAE reporting guidelines are summarised in Table JBEF.8.1.
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Table JBEF.8.1. Adverse Event and Serious Adverse Reporting Guidelines for 
Study H9H-MC-JBEF

Timing Types of AEs/SAEs Reported
Collection 
Database

Lilly Safety 
System

Prestudy (baseline assessments)
(Starts at the signing of informed 
consent and ends just before the 
first dose of study drug)

Preexisting conditions
All AEs
All SAEs regardless of relatedness 

x
x
x x

On therapy
(Starts at first dose of study 
drug[s] and ends at last dose of 
study drug[s])

All AEs
All SAEs regardless of relatedness

x
x x

Follow-up visits
(Starts just after the last dose of 
combination treatment and ends 
when end of study safety 
assessments are completed 
[2 visits at approximately 30 and 
100 days after last dose of study 
drugs])

All AEs
All SAEs regardless of relatedness

x
x x

Subsequent follow-up visits, if 
necessary for patient monitoring 

Ongoing AEs possibly related to 
study drug(s) or protocol procedures
All SAEs related to protocol 
procedures or study drug

x

x x
Patient no longer on study All SAEs related to protocol 

procedures or study drug that the 
investigator becomes aware of

x

Abbreviations:  AEs = adverse events; SAEs = serious adverse events.

8.1.3. Other Safety Measures

8.1.3.1. Detection of Aneurysm Formation of the Ascending Aorta and Aortic 
Arch (Thoracic View)

MRI or CT scan with contrast of the chest will be performed and assessed locally at the site at
baseline screening and every 6 months.  For Germany, MRI of the chest is an acceptable 
alternative and may be used instead of CT scans.  Each of the imaging techniques are used to 
detect aneurysms of the ascending aorta or aortic arch and must follow institutional guidelines.  
Once the method of assessment is chosen for a given patient, it must be used throughout the 
study for that patient.  

8.1.3.2. Electrocardiograms
For each patient, a 12-lead ECG will be collected as indicated in Attachment 1 and 
Attachment 4.  Please see Attachment 4 for specific ECG times matched with PK blood draws.

For each patient, 12-lead digital ECGs will be obtained as single ECGs according to the study 
schedule (Attachment 1).  Patients must be supine for approximately 5 to 10 minutes before ECG 
collection and remain supine during ECG collection.  ECGs may be obtained at additional times 
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when deemed clinically necessary.  Collection of more ECGs than expected at a particular time 
point is allowed when needed to ensure high-quality records.

ECGs will be interpreted by a qualified physician (the investigator or qualified designee) at the 
site as soon after the time of ECG collection as possible and, ideally, while the patient is still 
present, to determine whether the patient meets entry criteria and for immediate patient 
management, should any clinically relevant findings be identified.

If a clinically significant quantitative or qualitative change from baseline is identified after 
enrolment, the investigator will assess the patient for symptoms (for example, palpitations, near 
syncope, syncope) and to determine if the patient can continue in the study.  The investigator or 
qualified designee will be responsible for determining if any change in patient management is 
needed and must document his/her review of the ECG printed at the time of evaluation.

All digital ECGs will be electronically transmitted to a central ECG laboratory designated by 
Lilly.  A cardiologist at the central ECG laboratory will then conduct a full overread on the ECG 
(including all intervals); a report based on data from this analysis will be issued to the 
investigative site.  All data from the overreads will be placed in the Lilly database for analytical 
and study-report purposes.

It is recognised that ECG interpretations by the investigator (or qualified designee) and by the 
cardiologist at the central ECG laboratory may be different.  When there are differences in ECG 
interpretation between the investigator (or qualified designee) and the cardiologist at the central 
ECG laboratory, the investigator (or qualified designee) interpretation will be used for study 
entry and immediate subject management.  Interpretations from the cardiologist at the central 
ECG laboratory will be used for data analysis and report-writing purposes.

The investigator (or qualified designee) must document his/her review of the ECG printed at the 
time of evaluation, the final overread ECG report issued by the central ECG laboratory, and any 
alert reports.

Other safety measures include assessments of physical examinations, preexisting conditions, 
transfusions and hospitalisations, and AEs.  Patients will be assessed before each visit by using 
the CTCAE v4.0.

8.1.3.3. Echocardiography/Doppler
Echocardiography with Doppler will be locally assessed for enrolment and safety decisions by 
physicians or a team of people who are qualified by experience or training.  Individuals so 
qualified must be identified at each site. The same person should be responsible for reading the 
ECHOs on any individual study patient.  ECHOs will be as indicated in Attachment 1. The 
ECHO will be electronically transmitted to a designated central laboratory for analysis.  Data 
will be interpreted by the vendor cardiologist for data analysis and study report writing purposes.  

Cardiotoxicity: ECHO/Doppler imaging will include the following assessments and other 
standard evaluations (see Attachment 10):  an increase of 1 or more grades in the 
semiquantitative valvular insufficiency, LV function, or right ventricular systolic pressure 
(normal, mild, moderate, severe based on local laboratory limits).  After a normal baseline 
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ECHO, if a subsequent ECHO demonstrates an abnormality, then a repeat ECHO should be 
performed after 14 days.  If results confirm the abnormality at repeat ECHO, then the patient will 
be discontinued from study treatment.  If findings are normal, then the patient will continue 
treatment per study protocol.  If patient has clinically significant cardiac findings at 30-day 
follow-up visit, ECHO will be repeated every 2 cycles (approximately every 2 months).  If no 
clinically significant cardiac findings at the last cardiac assessment conducted within the last 
30 days and patient has started another treatment, 30-day follow-up visit will not be performed.  
If no clinically significant cardiac findings at 30-day follow-up visit, 1 more ECHO will be 
performed after 2 months unless the patient is receiving another treatment.  If the patient is 
receiving another form of treatment, further cardiac assessments will not be performed.

8.1.3.4. Cardiotoxicity Serum Markers as Determined by Central Laboratory
In addition to ECHO/Doppler, the following serum markers will be followed for increases:

 BNP:  an increase in BNP above 3 times the baseline value and above the ULN which is 
sustained at 2 consecutive, scheduled blood draws

 troponin I:  above the ULN (with testing confirmation at the central laboratory)
 cystatin C

See Attachment 1 for timing.

8.1.3.5. Pulse Oximetry
Patients will have assessments of oxygen saturation by pulse oximetry at rest (also monitor 
amount of supplemental oxygen if applicable) at screening and during the study (Attachment 1). 
If a patient shows changes on pulse oximetry or other pulmonary-related signs (hypoxia, fever) 
or symptoms (eg, dyspnoea, cough, fever) consistent with possible pulmonary-related signs 
(hypoxia, fever) or symptoms (eg, dyspnoea, cough, fever) consistent with possible pulmonary 
AEs, the patient should be immediately evaluated to rule out pulmonary toxicity, according to 
the suspected pulmonary toxicity management algorithm in Attachment 11.

8.1.4. Safety Monitoring
The Lilly CRP or CRS will monitor safety data throughout the course of the study.  

Representatives from Lilly Global Patient Safety will specifically monitor SAEs.  Lilly will 
review SAEs within time frames mandated by company standard operating procedures.  The 
Lilly CRP/CRS will, as is appropriate, consult with the functionally independent Global Patient 
Safety therapeutic area physician or CRS, and periodically review:

 trends in safety data
 laboratory analytes
 AEs
 If a study patient experiences ≥ Grade 3 amylase or lipase, clinical and laboratory 

monitoring should be initiated by the investigator.  
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 Except for patients with liver metastases or HCC, for any patient who experiences 
elevated ALT >3xULN and elevated total bilirubin >2xULN, clinical and laboratory 
monitoring should be initiated by the investigator.  

 For patients with liver metastases or HCC entering the study with ALT between ULN and 
5xULN, monitoring should be triggered at ALT >2x baseline.

Details for hepatic monitoring depend upon the severity and persistence of observed laboratory 
test abnormalities.  To ensure patient safety and comply with regulatory guidance, the 
investigator is to consult with the Lilly CRP/CRS regarding collection of specific recommended 
clinical information and follow-up laboratory tests (see Attachment 3).

8.1.5. Complaint Handling
Lilly collects complaints on study drugs used in clinical studies in order to ensure the safety of 
study participants, monitor quality, and facilitate process and product improvements.

Complaints related to nivolumab or concomitant drugs are reported directly to the manufacturers 
of those drugs in accordance with the package insert.

The investigator or his/her designee is responsible for handling the following aspects of the 
complaint process in accordance with the instructions provided for this study:

 recording a complete description of the complaint reported and any associated AEs using 
the study-specific complaint forms provided for this purpose

 faxing the completed complaint form within 24 hours to Lilly or its designee

If the investigator is asked to return the product for investigation, he/she will return a copy of the 
product complaint form with the product.

8.2. Sample Collection and Testing
Attachment 1 lists the schedule for sample collections in this study.

Attachment 2 lists the specific tests that will be performed for this study.  

Attachment 3 lists the hepatic monitoring tests for treatment-emergent abnormalities.  

Attachment 4 contains the PK, biomarker, and immunogenicity sampling schedules.

8.2.1. Samples for Study Qualification and Health Monitoring
Blood will be collected to determine whether patients meet inclusion/exclusion criteria and to 
monitor patient health.

New baseline tumour biopsies (defined as a biopsy specimen taken since completion of the prior 
systemic regimen [see Inclusion Criterion 4 in Section 6.1.1]) are required at screening for all 
patients other than glioblastoma patients.  For glioblastoma patients at screening, either new
biopsy or archived tumour tissue is required.  

Due diligence should be used to ensure that tumour specimen (not normal adjacent or tumour 
margins) is provided.  Pathology notes accompanying the tissue will also be requested.  
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Investigators must document their review of each laboratory safety report.

Samples collected for specified laboratory tests will be destroyed within 60 days of receipt of 
confirmed test results.  Tests are run and confirmed promptly whenever scientifically 
appropriate.  When scientific circumstances warrant, however, it is acceptable to retain samples 
to batch the tests run, or to retain the samples until the end of the study to confirm that the results 
are valid.  Certain samples may be retained for a longer period, if necessary, to comply with 
applicable laws, regulations, or laboratory certification standards.

8.2.2. Samples for Drug Concentration Measurements 
Pharmacokinetics/Pharmacodynamics

PK and pharmacodynamic samples will be collected as specified in Attachment 4.

8.2.2.1. Pharmacokinetic Samples
At the visits and times specified in the study schedule, blood samples will be collected to 
determine the plasma concentrations of galunisertib and serum concentrations of nivolumab.  
Serum nivolumab PK concentrations will be measured to derive the Cmin and at specified visits.  
A maximum of 3 samples may be collected at additional time points during the study if 
warranted and agreed upon between both the investigator and Lilly. Instructions for the 
collection and handling of blood samples will be provided by the sponsor.  The actual date and 
time (24-hour clock time) of each sampling will be recorded.  A patient diary will collect the 
time of all galunisertib doses taken during the first 2 cycles. In addition, the diary will record 
emesis to verify successful digestion of galunisertib.  Dose information (dose time and amount of 
dose) must be collected for the day of sampling and the 2 days prior to the sampling day.  This 
information should be obtained from the patient at the visit for blood sampling.  

These samples will be analysed at a laboratory designated by the sponsor.  Concentrations of 
galunisertib and nivolumab will be assayed using validated methods.

The PK samples will be stored at a facility designated by the sponsor.

The residual samples collected for PK may be pooled and used for exploratory metabolism work 
as deemed appropriate.

Bioanalytical samples collected to measure investigational product concentration will be retained 
for a maximum of 1 year following last patient visit for the study.

8.2.3. Samples for Biomarker Research
To understand the relationship between cancer, genetics, and response to therapy, this study may 
analyse biomarkers relevant to galunisertib, nivolumab, immune cells/immune functioning, and 
the disease state.  
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The following samples are mandatory (required), except as indicated otherwise:

 blood samples for biomarker research (see Section 8.2.3.1)

 tumour tissue (newly biopsied or archived) (see Section 8.2.3.2)

 whole blood for DNA collection (pharmacogenetic analysis) (see Section 8.2.4)

Sample collection including blood (serum, plasma, whole blood) and tumour tissue samples will 
occur at specified time points as indicated in Attachment 1 and Attachment 4.  

8.2.3.1. Blood Samples
Blood (serum, plasma, peripheral blood mononuclear cells, and whole blood) will be used for the 
analyses of biomarkers related to galunisertib, nivolumab, immune cells/immune functioning 
within the disease state, and cancer-related conditions.  Potential pharmacodynamic and/or 
circulating markers may include, but are not limited to:  disease specific markers (eg, AFP in 
HCC), factors important in disease (eg, viruses in HCC), gene expression, exosome isolation and 
associated assays, and/or circulating tumour DNA isolation and associated assays.  

Samples may be stored for a maximum of 15 years following last patient visit for the trial.  

8.2.3.2. Tumour Tissue
Collection of tumour tissue samples (either newly biopsied or archived) is mandatory (required) 
for participation in this study, as follows:

In addition to the screening requirement of collecting newly biopsied tumour tissue, other 
biopsies during the study are also required for patients with cancers other than glioblastoma and 
are optional for patients with glioblastoma.

For nonglioblastoma patients, 2 treatment biopsy groups will be randomly assigned by IWRS at 
the time of the patient is originally enrolled by IWRS.  For the Phase 1b part of the study, the 
2 treatment biopsy groups will be randomly assigned; for the Phase 2 part, the 2 treatment biopsy 
groups will be randomly assigned within each cohort.  These on-treatment biopsies are also 
mandatory:

 Approximately 50% of patients will have their on-treatment biopsy on Cycle 1 Day 15 
+3 days (post second nivolumab treatment).  If a patient’s second nivolumab dose is 
delayed, the biopsy will still occur on Cycle 1 Day 15 +3 days.  

 Approximately 50% of patients will have their on-treatment biopsy on Cycle 2 Day 1 
+3 days (post third nivolumab treatment).  If a patient’s third nivolumab dose is delayed, 
the biopsy will still occur on Cycle 2 Day 1 +3 days.

If a patient with glioblastoma undergoes a biopsy for medical reasons during the study, an 
optional biopsy should be collected at that time.

Formalin-fixed paraffin-embedded tumour tissue should be provided as a block or (minimum 
of 20) unstained slides.  Due diligence should be used to make sure that tumour specimen (not a 
normal adjacent or a tumour margin sample) is provided.  Pathology notes accompanying 
archival tissue will also be requested.  Archived tumour tissue blocks will be returned to the site.  
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8.2.5. Samples for Immunogenicity Research
Blood samples to determine the occurrence of specific antidrug antibodies (ADAs) to nivolumab 
will be collected as indicated in Attachment 1 and Attachment 4.

Immunogenicity will be assessed by a validated assay designed to detect ADAs in the presence 
of nivolumab.  

Samples may be stored for a maximum of 15 years following last patient visit for the trial at a 
facility selected by the sponsor to enable further analysis of immune responses to nivolumab.  
The duration allows the sponsor to respond to regulatory requests related to nivolumab.

8.3. Efficacy Evaluations
The following efficacy measures will be determined:

 ORR and best overall response, time to response, duration of response, and PFS
— using RECIST version 1.1 (Attachment 8) for patients with NSCLC, HCC, and 
tumours other than glioblastoma
— using RANO (see Attachment 9) for patients with glioblastoma

 survival at 6, 12, and 18 months following the start of treatment
 OS determined from the date of first treatment until death due to any cause
 change in ECOG performance status

Efficacy measures will be assessed as noted in Attachment 1. Disease assessment with CT 
and/or MRI, as appropriate, will be performed at baseline and every 8 weeks until disease 
progression per RECIST version 1.1 or until patients withdraw from the study. For patients who 
are being treated beyond initial progression, these patients should remain on study treatment until 
the next assessment period.  Patients who are treated beyond progression will be evaluated on an 
8 (nonglioblastoma patients)- or 12 (glioblastoma patients)-week basis to determine whether they 
should continue on treatment.  The use of MRI is mandatory to determine tumour response when 
using RANO criteria.  Brain imaging should be performed as clinically indicated. At the 
sponsor’s discretion, scans and measurements may be collected and reviewed by independent 
radiologists using RECIST version 1.1/RANO criteria at a later date, or at any time during the 
study.  

To confirm objective responses, all lesions should be radiologically assessed, and the same 
radiologic method used for the initial response determination should be repeated at least 4 weeks 
following the initial observation of an objective response, using the sample method that was used 
at baseline.  If a patient is discontinued from the study, repeat radiology assessments may be 
omitted if clear clinical signs of PD are present.

To facilitate this effort the radiologist reading the baseline imaging study is asked to provide in 
the baseline report or in a supplemental report a comparison of the size of target lesions and 
nodes reported in the baseline study with the size of these same lesions and nodes, if present, in 
the reference study.  The report should also make note of the date of the preceding referenced 
study.  Reference study data provided in the radiologist’s report should be entered into the eCRF 
by the investigator’s staff.
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8.4. Procedure/Sampling Compliance
Every attempt will be made to enrol patients who have the ability to understand and comply with 
instructions.  Noncompliant patients may be discontinued from the study.

The collection times of safety assessments, PK samples, pharmacodynamic samples, and efficacy 
measurements are given as targets, to be achieved within reasonable limits.  The scheduled time 
points may be subject to minor alterations; however, the actual collection time must be correctly 
recorded on the eCRF.  

The scheduled collection times may be modified by the sponsor based on analysis of the safety 
and PK information obtained during the study.  Any major modifications that might affect the 
conduct of the study, patient safety, and/or data integrity will be detailed in a protocol 
amendment.
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9. Data Management Methods

9.1. Data Quality Assurance
To ensure accurate, complete, and reliable data, Lilly or its representatives will do the following:

 provide instructional material to the study sites, as appropriate
 sponsor start-up training to instruct the investigators and study coordinators.  This session 

will give instruction on the protocol, the completion of the CRFs, and study procedures
 make periodic visits to the study site
 be available for consultation and stay in contact with the study site personnel by mail, 

telephone, and/or fax
 review and evaluate CRF data and/or use standard computer edits to detect errors in data 

collection
 conduct a quality review of the database

In addition, Lilly or its representatives will periodically check a sample of the patient data 
recorded against source documents at the study site.  The study may be audited by Lilly or its 
representatives and/or regulatory agencies at any time. Investigators will be given notice before 
an audit occurs.

To ensure the safety of participants in the study, and to ensure accurate, complete, and reliable 
data, the investigator will keep records of laboratory tests, clinical notes, and patient medical 
records in the patient files as original source documents for the study.  If requested, the 
investigator will provide the sponsor, applicable regulatory agencies, and applicable ERBs with 
direct access to the original source documents.

9.2. Data Capture Systems

9.2.1. Case Report Form
An electronic data capture system will be used in this study.  The site maintains a separate source 
for the data entered by the site into the sponsor-provided electronic data capture system.

CRF data collected by the third-party organisation (TPO) will be encoded by the TPO and stored 
electronically in the TPO’s database system.  Validated data will subsequently be transferred to 
Lilly data warehouse, using standard Lilly file transfer processes.  For any data handled by the 
sponsor internally, it will be managed by the sponsor and stored electronically in the sponsor’s 
data warehouse.

Data managed by a central vendor, such as laboratory test data, will be stored electronically in 
the central vendor’s database system.  Data will subsequently be transferred from the central 
vendor to the Lilly generic laboratory system.

Any data for which the paper documentation provided by the patient will serve as the source 
document will be identified and documented by each site in that site’s study file.  Paper 
documentation provided by the patient may include, for example, a paper diary to collect 
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patient-reported outcome measures (for example, a rating scale), a daily dosing schedule, or an 
event diary.

Data from complaint forms submitted to Lilly will be encoded and stored in the global product 
complaint management system.

9.2.2. Ancillary Data
Data managed by a central vendor will be stored electronically in the central laboratory’s 
database system.  Data will subsequently be transferred from the central vendor to the Lilly 
generic labs system and TPO’s system.

Bioanalytical data will be stored electronically in the bioanalytical laboratory’s database.  Data 
will subsequently be transferred from the bioanalytical laboratory to the Lilly generic labs 
system and TPO’s system.

ECG data will be stored electronically in the central database system of Lilly’s central review 
organisation.  Data will subsequently be transferred from the central review organisation system 
to the Lilly generic labs system and TPO’s system.

Data from complaint forms submitted to Lilly will be encoded and stored in the global product 
complaint management system.
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1 0. D at a A n al y s e s

1 0. 1. G e n e r al C o n si d e r ati o n s
St ati st i c al a n al ysis of t his st u d y will be t h e r es p o nsi bilit y of  Eli Lill y a n d C o mp a n y .  A d dit i on al 
d et ails o f st atist i c al ass ess m e nts b e y o n d w h at is d et ail e d i n t his s e cti on will  be pr o vi d e d i n a 

st atist i c al a n al ysis pl a n.

T h e i nt er pr et ati o n of t h e st u d y  r e s ults will b e t h e r es p o nsi bility of  t h e i n v esti g at or wit h t h e Lill y

C R P, p h ar m a c o ki n eti cist, a n d st atist i ci a n.  T h e C R P a n d st atisti ci a n will also b e r es p o nsi bl e f or 
t he a p pr o pri at e c o n d u ct of a n i nt er n al r e vi e w f or b ot h t h e fi n al st u d y  r e p ort a n d a n y st u d y-r el at e d 

m at eri al  t o b e a ut h oris e d b y Lill y f or p u bli c ati on.

D es cri pt i v e st atisti cs (i n cl u di n g m e a n, st a n d ar d d e vi at i on, a n d r a n g e) will b e d eri v e d w h er e 

a p pr o pri at e.  

1 0. 1. 1. S a m pl e Si z e
F or t h e P h as e 1 b C o h orts 1 a n d 2 ( a n d p ossi bl y  3) d os e es c al at i on, a 3 + 3 + 3 d esi g n will b e 

us e d t o ass ess t h e s af et y of  g al u nis erti b i n c om bi n ati o n wit h ni v o l um a b 3 m g/ k g.  B et w e e n 3 a n d 
1 2 a d di tio n al  p ati ent s m a y b e e nr o ll e d i n a c o h ort t o a c hi e v e t h e mi ni m u m of 3 e v al u a bl e 

p ati e nts if dr o p o uts or d os e i nt err u pti o ns or r e d u cti o ns o c c ur t h at r es ult i n a p at i ent  b ei n g 
n o n e v al u a bl e f or D L Ts.

F or t h e P h as e 1 b C o h orts 3 a n d 4 d os e es c al at i on, a 3 + 3 + 3 d esi g n will b e us e d t o ass ess t h e 
s af et y of  g alu nis erti b i n c o m bi n at i on wi t h ni v ol um a b 3 m g/ k g.  B et w e e n 3 or 4 a n d 1 2 a d dit i on al 

p ati e nt s m a y b e e nr o ll e d i n a c o h ort t o a c hi e v e t h e mi ni m u m of 3 e v al u a bl e p at i ent s if dr o p o uts 
or d os e i nt err u pti o ns or r e d u cti o ns o c c ur t h at r es ult i n a p at i ent  b ei n g n o n e v al u a bl e f or D L Ts.

A lth o u g h t he pri m ar y o bj e ct i v e r e m ai ns s af et y of  t h e c om bi n at i on f or t h e P h as e 2 c o h ort 
e x p a nsi o n p art , t h e s a m pl e si z e a p p e ars t o b e a d e q u at e t o e v al u at e pr eli mi n ar y  a ntitu m o u r 

a cti vit y of  t h e c o m bi n ati on. 

  
 

 
  

C CI

C CI
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W h e n t h e 2 5 t h p ati e nt fr om e a c h c o h ort h as c o m p l et e d at l e ast 3 c y cl e s , a n i nt eri m a n al ysis will 

b e c o n d u ct e d. T w o -st a g e d esi g n cri t eri a ( Si mo n 1 9 8 9) will  b e u s e d t o e v alu at e w h et h er
a d di tio n al  p ati e nt s f or t h at c o h ort will b e e nr o ll e d.  

 

 

 

1 0. 2. P ati e nt Di s p o siti o n
All p ati e nt dis c o nt i n u ati ons will b e d o c u m e nt e d, a n d t h e e xt e nt of e a c h p at i ent ’s p arti ci p ati on i n 
t he st u d y  will b e r e p ort e d.  If k n o w n, a r e as o n f or t h eir dis c o nti n u ati o n will b e gi v e n. S e e 

S e cti o n 6. 3 .

P ati e nt e nr ol m e nt a n d dis p osit i on will b e s u m m ari se d a n d/ or list e d b y c o h ort i n P h as e 1 b a n d 

i n di c ati on i n P h as e 2 f or u p t o st u d y c o mpl et i on ( S e cti o n 6. 2. 4 ).  

1 0. 3. P ati e nt C h a r a ct e ri sti c s
P ati e nt c h ar a ct erist i cs will i n cl u d e a s u m m ar y a n d/ or listi n g b y c o h ort i n P h as e 1 b a n d i n di c at i on 

i n P h as e 2 of  t h e f oll owi n g:

 P ati e nt d e m o gr a p hi cs i n cl u di n g (f or e x a m pl e) a g e, s e x, et h ni cit y /r a c e, w ei g ht a n d c h a n g e 

i n w ei g ht fr o m b as eli n e, a n d s cr e e ni n g h ei g ht will b e r e p ort e d.
 b as eli n e dis e as e c h ar a ct eristi cs a n d i n P h as e 2 i n cl u di n g hi st ol o g y  

 p rior di s e as e-r el at e d t h er a pi es
 c o n c o mit a nt m e di c at i ons

Ot h er p ati e nt c h ar a ct erist i cs will b e s u m m aris e d a s d e e m e d a p pr o pri at e.

1 0. 4. S af et y A n al y s e s
All p ati e nts w h o r e c ei v e at l e ast 1 d os e of ei t her g al u nis ert i b or ni v ol um a b will  be e v al u a t e d for 
s af et y a n d t o xi ci t y. C T C A E t er ms ( b y e nt eri n g t h e a p pr o pri at e C T C A E c o d e) a n d s e v erit y 

gr a d es will b e assi g n e d b y  t h e i n v esti g at or usi n g C T C A E v 4. 0 3 ). V er b ati m A E t er ms will b e 
m a p p e d t o c orr es p o n di n g M e d D R A l ow er -l ev el t er m ( L L T) t er mi n ol og y  wi t hi n t h e M e d D R A 

di ct i on ar y .

B ot h t h e C T C A E t er ms a n d M e d D R A L L T will b e m a p p e d usi n g t h e M e d D R A di ct i on ar y 

hi er ar c h y  t o pr o vid e P T s a n d b o d y  s y st e m or g a n cl ass t er ms f or e a c h di cti on ar y .  F or C T C A E 
t er ms w h er e “ Ot h er ” is i n di c at e d, t h e C T C A E P T s will b e t h e s a m e as t h e P T s of t he M e d D R A 

P T s cr e at e d fr o m m a p pi n g t hr o u g h t h e v er b at i ms.  All s af et y s u m m ari es will r e p ort t h e P T s 
cr e at e d fr o m m a p pi n g t h e i n v est i g at or assi g n e d C T C A E t er m.

C CI
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Treatment-emergent AEs will be identified using the CTCAE terms by comparing which events 
are present at baseline and postbaseline and severity grades predose and postdose for preexisting 
conditions.  Where CTCAE term is “Other,” the matching MedDRA LLT will be used to 
determine treatment emergent.

Safety analyses may include, but are not limited to, summaries of the following:

 AEs, treatment-emergent AEs, and SAEs, including severity and possible relationship to 
study drug

 dose exposure and any adjustments
 laboratory values
 DLTs at each dose level for Phase 1b and DLT-equivalent AEs for Phase 2 for Cycles 1 

and 2
 vital signs to include pulse oximetry readings and weight/change in weight from baseline
 ECGs
 ECHO readings and cardiotoxicity serum markers (BNP, troponin I, cystatin C)
 MRI/CT scans performed for detection of aneurysm formation of the ascending aorta and 

aortic arch

All recorded AEs, treatment-emergent AEs, and SAEs will be listed and tabulated by system 
organ class and CTCAE PT by cohort in Phase 1b and indication in Phase 2.  Summaries of 
maximum grades of CTCAE PTs will be provided. The rate of DLTs will be summarised for 
each cohort in Phase 1b.  Dose exposure and intensity will be calculated for both galunisertib and 
nivolumab for all patients and summarised by cohort in Phase 1b and by indication in Phase 2. 
Vital signs and clinical laboratory test results will be listed and summarised by indication.  Any 
significant physical examination findings and results of clinical laboratory tests will be listed.  
ECGs, collected as indicated in Attachment 1 and Attachment 4, and baseline and 8-week ECHO 
results will be evaluated by the investigator; abnormalities, if present, will be listed. Changes 
from baseline in ECG and ECHO parameters will be calculated and summarised at each visit.
Safety data will be compared over time to assess change from baseline, during treatment, and 
follow-up.

10.5. Pharmacokinetic Analyses
PK analyses will be conducted on patients who have received at least 1 dose of the study drug 
and have had samples collected.  

For galunisertib, population apparent clearance, volume of distribution, and exposure are steady 
state for galunisertib will be calculated.  For nivolumab, Cmin concentrations will be reported.

Summary statistics will be tabulated for the PK parameters of galunisertib by dose and study 
day/week.  Dose proportionality of galunisertib when coadministered with nivolumab during
Phase 1b will be assessed based on a power model.  Nivolumab Cmin concentration in Phase 1b
will be tabulated by summary statistics.  In Phase 2, sparse PK data may also be pooled with 
other datasets for population PK analysis which will be part of a separate report. Exploratory 
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PK/pharmacodynamic analyses may be conducted to identify the exposure-response 
(biomarkers) relationship in this study.

Additional exploratory analyses will be performed if warranted by data and other validated PK 
software programs (for example, NONMEM) may be used if appropriate and approved by 
Global Pharmacokinetic management.  The version of any software used for the analysis will be 
documented and the program will meet the Lilly requirements of software validation.

Log-transformed Cmax and AUC estimates will be assessed to estimate ratios of geometric 
means and the corresponding 90% CIs.

10.6. Biomarker Analyses
For details on biomarkers, see Section 8.2.3.

Pharmacodynamic data from all patients undergoing pharmacodynamic assessments will be 
analysed with appropriate standard nonlinear analytic software. Pharmacodynamic effects will 
be assessed by summary statistics, and investigated graphically to explore patterns of change 
over time, and how the patterns differ among dose levels or exposure.  If there is a meaningful 
indication in the pattern over time, further analysis (eg, by linear mixed model) may be 
performed to characterise the relationship.  

To identify and assess biomarkers for potential tailoring purpose, associations between baseline 
biomarker measures and clinical outcomes will be analysed using appropriate single-marker or 
multi-marker analysis approaches.

10.6.1. Immunogenicity
A listing will be provided of all available immunogenicity data.  Additionally, a listing of 
immunogenicity data from those patients with at least 1 positive ADA at any time point will be 
provided. The frequency of patients with at least 1 positive ADA assessment, and frequency of 
patients who develop ADA after a negative baseline assessment will be provided.  To examine 
the potential relationship between immunogenicity and safety, the frequency and type of AEs of 
special interest may be examined by overall immunogenicity status by cohort in Phase 1b and by 
indication in Phase 2.

10.7. Efficacy
Disease response data will be compared over time to assess change from baseline, during 
treatment, and follow-up.

Individual best overall response, ORR, time to and duration of response, and PFS will be listed 
using RECIST version 1.1 or RANO criteria, as appropriate.  Best overall response outcomes 
will be tabulated by disease type and dose.  The ORR and PFS and the corresponding CI will be 
provided by tumour type, and by histology in the case of lung.  The duration of response and PFS 
will be estimated by Kaplan-Meier methodology by tumour type, depending on data availability.  
PFS will be similarly estimated, based on Kaplan-Meier methodology.  Presentations of efficacy 
will include patients in cohort expansion and patients in dose escalation matching those in cohort 
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expansion by tumour type and treatment.  Individual changes in the tumour burden over time will 
be presented graphically within a tumour type.  Landmark OS will also be assessed as part of the 
secondary efficacy analysis by Kaplan-Meier plots and medians for each tumour type.  

For the NSCLC cohort, efficacy endpoints may be evaluated by adjusting for PD-L1 expression
and serum TGFβ-1 levels.  

For the HCC cohort, efficacy endpoints may be evaluated by adjusting for serum AFP and 
TGFβ-1 levels and tumour PD-L1 expression.

10.8. Interim Analyses
Since the Phase 1b part is a dose-finding study, data will be reviewed on a cohort-by-cohort basis 
during the study, until the MTD (or PAD) is determined.  The purpose of these cohort-by-cohort 
reviews is to evaluate the safety data at each dose level and determine whether a DLT has been 
observed that would suggest MTD has been met or exceeded.  The investigators and the Lilly 
study team will make the determination regarding dose escalation based upon their review of the 
safety and tolerability data as described in this protocol.  

After all patients who are deemed evaluable for the assessment of dose levels complete a DLT 
evaluation period or when MTD is determined, an interim safety and PK analysis may be 
conducted for planning next studies.

For the Phase 2 part, if DLT-equivalent toxicities occur in 33% or more of patients within a 
tumour-specific cohort expansion, then investigators and the Lilly CRP will assess the nature and 
severity of these toxicities. No additional patients will be enrolled until this safety review is 
completed and a decision is made either to continue at the current dose or to deescalate the dose 
and define a new dose for the expansion phase. The safety review and decision will be 
documented in writing.  Trial-level safety reviews will be conducted approximately 3 months 
after the first patient begins study drug on Cycle 1 Day 1, approximately 6 months after the first 
patient begins study drug on Cycle 1 Day 1, and approximately every 6 months thereafter.  These 
evaluations will not be assessed by any formal statistical test; only listings and summaries will be 
carried out.  

After enrolment has completed in a cohort (n = approximately 25) and the last enrolled patient in 
that cohort has completed or had the opportunity to complete 3 cycles of treatment, an interim 
analysis will be conducted for that particular cohort (for a total of 2 separate interim analyses to 
be conducted when each cohort reaches 25 patients complete at least 3 cycles of treatment). The 
intent of the interim analysis is to evaluate preliminary antitumour activity of galunisertib in 
combination of nivolumab. These interim analyses may be combined with the ongoing trial-
level safety review.  Pending review of the interim data, approximately 16 additional patients 
may be enrolled in that particular cohort if there are more than 4 and fewer than 9 patients who 
demonstrate responses (determined by ORR for the NSCLC cohort and by ORR or survival for 
the HCC cohort).  Enrolment of the other cohort, if not completely enrolled, will not be stopped 
during the interim analysis. No independent data monitoring committee will be required for this 
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study.  The interim analysis will be conducted by an assessment committee consisting of at least 
1 physician and 1 statistician. 

The number of safety reviews in the Phase 2 part may be increased if data from the Phase 1b part
suggest that increased monitoring would be appropriate; this will not require a protocol 
amendment.
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11. Informed Consent, Ethical Review, and 
Regulatory Considerations

11.1. Informed Consent
The investigator is responsible for ensuring that the patient understands the potential risks and 
benefits of participating in the study, including answering any questions the patient may have 
throughout the study and sharing in a timely manner any new information that may be relevant to 
the patient’s willingness to continue his or her participation in the study in a timely manner.

The ICF will be used to explain the potential risks and benefits of study participation to the 
patient in simple terms before the patient is entered into the study and to document that the 
patient is satisfied with his or her understanding of the potential risks and benefits of 
participating in the study and desires to participate in the study.

The investigator is ultimately responsible for ensuring that informed consent is given by each 
patient or legal representative before the study is started.  This includes obtaining the appropriate 
signatures and dates on the ICF prior to the performance of any protocol procedures and prior to 
the administration of study drug.  

11.2. Ethical Review
Lilly or its representatives must approve all ICFs before they are used at investigative sites(s).  
All ICFs must be compliant with the International Conference on Harmonisation guideline on 
GCP.  

Documentation of ERB approval of the protocol and the ICF must be provided to Lilly before the 
study may begin at the investigative site(s).  The ERB(s) will review the protocol as required.

The study site’s ERB(s) should be provided with the following:

 the current IB and Package Insert, and updates during the course of the study

 ICF

 relevant curricula vitae

11.3. Regulatory Considerations
This study will be conducted in accordance with:

1) consensus ethics principles derived from international ethics guidelines, including the 
Declaration of Helsinki and Council for International Organizations of Medical Sciences
International Ethical Guidelines 
2) the International Conference on Harmonisation GCP Guideline [E6]
3) applicable laws and regulations

The investigator or designee will promptly submit the protocol to applicable ERB(s).

Some of the obligations of the sponsor will be assigned to a TPO.
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An identification code assigned by the investigator to each patient will be used in lieu of the 
patient’s name to protect the patient’s identity when reporting AEs and/or other study-related 
data.

11.3.1. Investigator Information
Site-specific contact information may be provided in a separate document.

11.3.2. Protocol Signatures
The sponsor’s responsible medical officer will approve the protocol, confirming that, to the best 
of his or her knowledge, the protocol accurately describes the planned design and conduct of the 
study.  

After reading the protocol, each principal investigator will sign the protocol signature page and 
send a copy of the signed page to a Lilly representative.

11.3.3. Final Report Signature
The final report coordinating investigator or designee will sign the clinical study report for this 
study, indicating agreement that, to the best of his or her knowledge, the report accurately 
describes the conduct and results of the study.

The investigator with the greatest technical knowledge will serve as the final report coordinating 
investigator.  If this investigator is unable to fulfil this function, another investigator will be 
chosen by Lilly to serve as the final report coordinating investigator.

The sponsor’s responsible medical officer and statistician will approve the final clinical study 
report for this study, confirming that, to the best of his or her knowledge, the report accurately 
describes the conduct and results of the study.



H9H-MC-JBEF(c) Phase 1 Oncology Protocol Page 89

Galunisertib (LY2157299)/nivolumab

12. References
Akhurst RJ, Derynck R. TGF-beta signaling in cancer—a double-edged sword. Trends Cell Biol. 

2001;11(11):S44-S51.
Azuma T, Yao S, Zhu G, Flies AS, Flies SJ, Chen L. B7-H1 is a ubiquitous antiapoptotic 

receptor on cancer cells. Blood. 2008;111:3635-3643.
Barber DL, Wherry EJ, Masopust D, Zhu B, Allison JP, Sharpe AH, Freeman GJ, Ahmed R. 

Restoring function in exhausted CD8 T cells during chronic viral infection. Nature.
2006;439(7077):682-687.

Belani CP, Ramalingam S, Perry MC, LaRocca RV, Rinaldi D, Gable PS, Tester WJ. 
Randomized, phase III study of weekly paclitaxel in combination with carboplatin versus 
standard every-3-weeks administration of carboplatin and paclitaxel for patients with 
previously untreated advanced non-small-cell lung cancer. J Clin Oncol. 2008;26:468-473.

Bhowmick NA, Chytil A, Plieth D, Gorska AE, Dumont N, Shappell S, Washington MK, 
Neilson EG, Moses HL. TGF-beta signaling in fibroblasts modulates the oncogenic potential 
of adjacent epithelia. Science. 2004;303(5659):848-851.

Bierie B, Moses HL. Tumour microenvironment: TGFbeta: the molecular Jekyll and Hyde of 
cancer. Nat Rev Cancer. 2006;6(7):506-520.

Bierie B, Moses HL.  Transforming growth factor beta (TGF-beta) and inflammation in cancer. 
Cytokine Growth Factor Rev. 2010;21(1):49-59. 

[BMS] Bristol-Myers Squibb. Nivolumab (BMS-936558) Module 2.7.2: Summary of Clinical 
Pharmacology, 19 June 2014.

[BMS] Bristol-Myers Squibb. Nonclinical Study Report: Medarex Study No. MDX1106-023-R. 
Effect of anti-PD-1 monoclonal antibody administration on unstaged MC38 tumor growth 
rates in mice. Document Control No. 930046542. Bristol-Myers Squibb; 2006a. 

[BMS] Bristol-Myers Squibb. Non-Clinical Study Report: Medarex Study No. MDX1106-032-
R. Effects of anti-PD-1 administration on staged MC38 tumors in mice. Document Control 
No. 930046566. Bristol-Myers Squibb; 2006b. 

[BMS] Bristol-Myers Squibb. Nonclinical Study Report: Medarex Study No. MDX1106-003-R. 
Effects of an anti-PD-1 monoclonal antibody in mice challenged with SA1/N tumor cells. 
Document Control No. 930046552. Bristol-Myers Squibb; 2006c.

[BMS] Bristol-Myers Squibb. Nonclinical Study Report: Medarex Study No. MDX1106-006-R. 
Dose-response effects of anti-PD-1 monoclonal antibody on unstaged SA1/N tumor growth 
rate and immune response at tumor re-challenge. Document Control No. 930046559.
Bristol-Myers Squibb; 2006d. 

[BMS] Bristol-Myers Squibb. Nonclinical Study Report: Medarex Study No. MDX1106-025-R. 
In vitro characterization of a fully human anti-PD-1 monoclonal antibody. Bristol-Myers 
Squibb; 2006e. Document Control No. 930046580.



H9H-MC-JBEF(c) Phase 1 Oncology Protocol Page 90

Galunisertib (LY2157299)/nivolumab

[BMS] Bristol-Myers Squibb. Clinical Study Report: Study No. MDX1106-01. A Phase 1, 
open-label, dose-escalation, safety and pharmacokinetic study of MDX-1106 in patients with 
selected refractory or relapsed malignancies. Bristol-Myers Squibb Company; 2011. 
Document Control No. 930044418.64.

[BMS] Bristol-Myers Squibb. Clinical Study Report: Study No. MDX1106-03. A Phase 1, 
open-label, multicenter, multidose, dose escalation study of BMS-936558 (MDX1106) in 
subjects with selected advanced or recurrent malignancies. Bristol-Myers Squibb Company; 
2013. Document Control No. 930044417.

Bueno L, de Alwis DP, Pitou C, Yingling J, Lahn M, Glatt S, Trocóniz IF. Semi-mechanistic 
modelling of the tumour growth inhibitory effects of LY2157299, a new type I receptor 
TGF-beta kinase antagonist, in mice. Eur J Cancer. 2008;44(1):142-150.

Carter L, Fouser LA, Jussif J, Fitz L, Deng B, Wood CR, Collins M, Honjo T, Freeman GJ, 
Carreno BM. PD-1:PD-L inhibitory pathway affects both CD4(+) and CD8(+) T cells and is 
overcome by IL-2. Eur J Immunol. 2002;32(3):634-643.

Chemnitz JM, Parry RV, Nichols KE, June CH, Riley JL. SHP-1 and SHP-2 associate with 
immunoreceptor tyrosine-based switch motif of programmed death 1 upon primary human 
T cell stimulation, but only receptor ligation prevents T cell activation. J Immunol.
2004;173:945-954.

Cockcroft DW, Gault MD. Prediction of creatinine clearance from serum creatinine. Nephron. 
1976;16:31-41. 

de Caestecker MP, Piek E, Roberts AB.  Role of transforming growth factor-beta signaling in 
cancer. J Natl Cancer Inst. 2000;92(17):1388-1402.

Derynck R, Akhurst RJ, Balmain A. TGF-beta signaling in tumor suppression and cancer 
progression. Nat Genet. 2001;29(2):117-129.

Dong H, Chen L. B7-H1 pathway and its role in the evasion of tumor immunity. J Mol Med
(Berl.). 2003;81:281-287.

Dunn GP, Bruce AT, Ikeda H, Old LJ, Schreiber RD. Cancer immunoediting: from 
immunosurveillance to tumor escape. Nat Immunol. 2002;3:991-998.

Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, Dancey J, Arbuck S, 
Gwyther S, Mooney M, Rubinstein L, Shankar L, Dodd L, Kaplan R, Lacombe D, Verweij J. 
New response evaluation criteria in solid tumours: revised RECIST guideline (version 1.1). 
Eur J Cancer. 2009;45(2):228-247.

Faivre SJ, Santoro A, Kelley RK, Merle P, Gane E, Douillard J-Y, Waldschmidt D, Mulcahy 
MF, Costentin C, Minguez B, Papappicco P, Gueorguieva I, Cleverly A, Desaiah D, Lahn 
MM, Ameryckx S, Benhadji KA, Raymond E, Giannelli G.  A phase 2 study of a novel 
transforming growth factor-beta (TGF-β1) receptor I kinase inhibitor, LY2157299 
monohydrate (LY), in patients with advanced hepatocellular carcinoma (HCC). J Clin Oncol. 
2014;32(3)(suppl): abstr LBA173. 

Fossella FV, DeVore R, Kerr RN, Crawford J, Natale RR, Dunphy F, Kalman L, Miller V, 
Lee JS, Moore M, Gandara D, Karp D, Vokes E, Kris M, Kim Y, Gamza F, Hammershaimb L.
Randomized phase II trial of docetaxel versus vinorelbine or ifsofamide in subjects with 



H9H-MC-JBEF(c) Phase 1 Oncology Protocol Page 91

Galunisertib (LY2157299)/nivolumab

advanced non-small-cell lung cancer previously treated with platinum-containing 
chemotherapy. The TAX 320 Non-Small Cell Lung Cancer Study Group. J Clin Oncol.
2000;18:2354-2362.

Fransvea E, Angelotti U, Antonaci S, Giannelli G. Blocking transforming growth factor-beta 
up-regulates E-cadherin and reduces migration and invasion of hepatocellular carcinoma cells. 
Hepatology. 2008;47:1557-1566.

Fransvea E, Mazzocca A, Antonaci S, Giannelli G. Targeting transforming growth factor 
(TGF)-beta RI inhibits activation of beta1 integrin and blocks vascular invasion in 
hepatocellular carcinoma. Hepatology. 2009;49(3):839-850.

Freeman GJ, Long AJ, Iwai Y, Bourque K, Chernova T, Nishimura H, Fitz LJ, Malenkovich N, 
Okazaki T, Byrne MC, Horton HF, Fouser L, Carter L, Ling V, Bowman MR, Carreno BM, 
Collins M, Wood CR, Honjo T. Engagement of the PD-1 immunoinhibitory receptor by a 
novel B7 family member leads to negative regulation of lymphocyte activation. J Exp Med.
2000;192(7):1027-1034.

Giannelli G, Faivre S, Santoro A, Kelley RK, Merle P, Gane E, Douillard J-Y, Waldschmidt D, 
Mulcahy M, Costentin C, Minguez B, Papappicco PP, Gueorguieva I, Cleverly A, Desaiah D, 
Lahn MM, Ameryckx S, Benhadji KA, Raymond E. Evaluation of LY2157299 monohydrate
(LY), a TGF-β receptor l kinase inhibitor, in patients with advanced hepatocellular carcinoma: 
phase 2 study results of safety, efficacy and PK/PD. J Hepatol. 2014;60 (suppl 1):S52-S53.  

Grady WM, Markowitz SD. TGF-β signaling pathway and tumor suppression. In: Derynck R, 
Miyazono K, editors. The TGF-β Family. New York: Cold Spring Harbor Laboratory Press; 
2008, pp. 889-937.

Greenwald RJ, Freeman GJ, Sharpe AH. The B7 family revisited. Annu Rev Immunol. 
2004;23:515-548.

Gueorguieva I, Cleverly AL, Stauber A, Sada Pillay N, Rodon JA, Miles CP, Yingling JM, 
Lahn MM. Defining a therapeutic window for the novel TGF-β inhibitor LY2157299 
monohydrate based on a pharmacokinetic/pharmacodynamic model. Br J Clin Pharmacol. 
2014;77(5):796-807.

Hanks BA, Holtzhausen A, Evans KS, Jamieson R, Gimpel P, Campbell OM, Hector-Greene M, 
Sun L, Tewari A, George A, Starr M, Nixon A, Augustine C, Beasley G, Tyler DS, Osada T, 
Morse MA, Ling L, Lyerly HK, Blobe GC. Type III TGF-β receptor downregulation generates 
an immunotolerant tumor microenvironment. J Clin Invest. 2013;123(9):3925-3940.

Hanna N, Shepherd FA, Fossella FV, Pereira JR, De Marinis F, von Pawel J, Gatzemeier U, 
Tsao TC, Pless M, Muller T, Lim HL, Desch C, Szondy K, Gervais R, Shaharyar, Manegold 
C, Paul S, Paoletti P, Einhorn L, Bunn PA Jr. Randomized phase III trial of pemetrexed versus 
docetaxel in subjects with non-small-cell lung cancer previously treated with chemotherapy.
J Clin Oncol. 2004;22:1589-1597.

Hino R, Kabashima K, Kato Y, Yagi H, Nakamura M, Honjo T, Okazaki T, Tokura Y. Tumor 
cell expression of programmed cell death-1 ligand 1 is a prognostic factor for malignant 
melanoma. Cancer. 2010;116(7):1757-1766. 



H9H-MC-JBEF(c) Phase 1 Oncology Protocol Page 92

Galunisertib (LY2157299)/nivolumab

Ignotz RA, Massagué J. Cell adhesion protein receptors as targets for transforming growth 
factor-beta action. Cell. 1987;51(2):189-197.

Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global Cancer Statistics. CA Cancer 
J Clin. 2011;61:69-90.

Keir ME, Butte MJ, Freeman GJ, Sharpe AH. PD-1 and its ligands in tolerance and immunity. 
Annu Rev Immunol. 2008;26:677-704. 

Konishi J, Yamazaki K, Azuma M, Kinoshita I, Dosaka-Akita H, Nishimura M. B7-H1 
expression on non-small cell lung cancer cells and its relationship with tumor-infiltrating 
lymphocytes and their PD-1 expression. Clin Cancer Res. 2004;10:5094-5100.

Latchman Y, Wood CR, Chernova T, Chaudhary D, Borde M, Chernova I, Iwai Y, Long AJ, 
Brown JA, Nunes R, Greenfield EA, Bourque K, Boussiotis VA, Carter LL, Carreno BM, 
Malenkovich N, Nishimura H, Okazaki T, Honjo T, Sharpe AH, Freeman GJ. PD-L2 is a 
second ligand for PD-1 and inhibits T cell activation. Nat Immunol. 2001;2(3):261-268.

Massagué J, Blain SW, Lo RS. TGFbeta signaling in growth control, cancer, and heritable 
disorders. Cell. 2000;103(2):295-309.

Mazzocca A, Fransvea E, Lavezzari G, Antonaci S, Giannelli G. Inhibition of transforming 
growth factor beta receptor I kinase blocks hepatocellular carcinoma growth through 
neo-angiogenesis regulation. Hepatology. 2009;50(4):1140-1151.

Mazzocca A, Fransvea E, Dituri F, Lupo L, Antonaci S, Giannelli G. Down-regulation of 
connective tissue growth factor by inhibition of transforming growth factor beta blocks the 
tumor-stroma cross-talk and tumor progression in hepatocellular carcinoma. Hepatology.
2010;51(2):523-534.

Melisi D, Ishiyama S, Sclabas GM, Fleming JB, Xia Q, Tortora G, Abbruzzese JL, Chiao PJ. 
LY2109761, a novel transforming growth factor beta receptor type I and type II dual inhibitor, 
as a therapeutic approach to suppressing pancreatic cancer metastasis. Mol Cancer Ther.
2008;7(4):829-840.

Murray PT, Ratain MJ. Estimation of the glomerular filtration rate in cancer patients: a new 
formula for new drugs. J Clin Oncol. 2003;21(14):2633-2635.

Nagaraj NS, Datta PK. Targeting the transforming growth factor-beta signaling pathway in 
human cancer. Expert Opin Investig Drugs. 2010;19(1):77-91.

Nishimura H, Honjo T. PD-1: an inhibitory immunoreceptor involved in peripheral tolerance. 
Trends Immunol. 2001;22:265-268.

Ohigashi Y, Sho M, Yamada Y, Tsurui Y, Hamada K, Ikeda N, Mizuno T, Yoriki R, Kashizuka 
H, Yane K, Tsushima F, Otsuki N, Yagita H, Azuma M, Nakajima Y. Clinical significance of 
programmed death-1 ligand-1 and programmed death-1 ligand-2 expression in human 
esophageal cancer. Clin Cancer Res. 2005;11:2947-2953.

Oken MM, Creech RH, Tormey DC, Horton J, Davis TE, McFadden ET, Carbone PP. Toxicity 
and response criteria of the eastern cooperative oncology group. Am J Clin Oncol. 
1982;5:649-655.

Padua D, Massagué J. Roles of TGFbeta in metastasis. Cell Res. 2009;19(1):89-102.



H9H-MC-JBEF(c) Phase 1 Oncology Protocol Page 93

Galunisertib (LY2157299)/nivolumab

Pardoll D. Does the immune system see tumors as foreign or self? Annu Rev Immunol.
2003;21:807-839.

Rotzer D, Roth M, Lutz M, Lindemann D, Sebald W, Knaus P. Type III TGF-beta 
receptor-independent signalling of TGF-beta2 via TbetaRII-B, an alternatively spliced TGF-
beta type II receptor. EMBO J. 2001;20(3):480-490.

Sangro B, Gomez-Martin C, de la Mata M, Iñarrairaegui M, Garralda E, Barrera P, Riezu-Boj JI, 
Larrea E, Alfaro C, Sarobe P, Lasarte JJ, Pérez-Gracia JL, Melero I, Prieto J. A clinical trial of 
CTLA-4 blockade with tremelimumab in patients with hepatocellular carcinoma and chronic 
hepatitis C. J Hepatol. 2013;59(1):81-88.

Scagliotti GV, Parikh P, von Pawel J, Biesma B, Vansteenkiste J, Manegold C, Serwatowski P, 
Gatzemeier U, Digumarti R, Zukin M, Lee JS, Mellemgaard A, Park K, Patil S, Rolski J, 
Goksel T, de Marinis F, Simms L, Sugarman KP, Gandara D. Phase III study comparing 
cisplatin plus gemcitabine with cisplatin plus pemetrexed in chemotherapy-naive patients with 
advanced-stage non-small cell lung cancer. J Clin Oncol. 2008;26:3543-3551.

Serova M, Tijeras-Raballand A, Dos Santos C, Muller N, Benhadji KA, Paradis V, Faivre S, 
Raymond E, de Gramont A. Effects of TGF-beta signaling inhibition with LY2157299 in 
hepatocarcinoma models and in ex vivo whole tumor tissue samples from patient specimen. 
Cancer Res. 2013;73(suppl 8): abstract 2094. 

Sharpe AH, Wherry EJ, Ahmed R, Freeman GJ. The function of programmed cell death 1 and its 
ligands in regulating autoimmunity and infection. Nature Immunol. 2007;8:237-245.

Shepherd FA, Dancey J, Ramlau R, Mattson K, Gralla R, O'Rourke M, Levitan N, Gressot L, 
Vincent M, Burkes R, Coughlin S, Kim Y, Berille J. Prospective randomized trial of docetaxel 
versus best supportive care in subjects with non-small-cell lung cancer previously treated with 
platinum-based chemotherapy. J Clin Oncol. 2000;18:2095-2103.

Siegel PM, Massagué J. Cytostatic and apoptotic actions of TGF-beta in homeostasis and cancer. 
Nat Rev Cancer. 2003;3(11):807-821.

Simon R. Optimal two-stage designs for phase II clinical trials. Control Clin Trials.
1989;10(1):1-10.

Thompson RH, Gillett MD, Cheville JC, Lohse CM, Dong H, Webster WS, Krejci KG, Lobo JR, 
Sengupta S, Chen L, Zincke H, Blute ML, Strome SE, Leibovich BC, Kwon ED. 
Costimulatory B7-H1 in renal cell carcinoma subjects: indicator of tumor aggressiveness and 
potential therapeutic target. Proc Natl Acad Sci USA. 2004;101:17174-17179.

Thompson RH, Gillett MD, Cheville JC, Lohse CM, Dong H, Webster WS, Chen L, Zincke H, 
Blute ML, Leibovich BC, Kwon ED. Costimulatory molecule B7-H1 in primary and 
metastatic clear cell renal cell carcinoma. Cancer. 2005a;104:2084-2091.

Thompson RH, Webster WS, Cheville JC, Lohse CM, Dong H, Leibovich BC, Kuntz SM, 
Sengupta S, Kwon ED, Blute ML. B7-H1 glycoprotein blockade: a novel strategy to enhance 
immunotherapy in subjects with renal cell carcinoma. Urology 2005b;66:10-14.

Tijeras-Raballand A, Serova M, Neuzillet C, Albuquerque M, Colnot N, Bouattour M, Barral M, 
Dohan A, Bonnin P, Pocard M, Paradis V, Raymond E, de Gramont A, Faivre S. LY2157299 
w/wo sorafenib in hepatocarcinomas yields antitumor effects in transgenic mice and 



H9H-MC-JBEF(c) Phase 1 Oncology Protocol Page 94

Galunisertib (LY2157299)/nivolumab

xenografts, also inhibiting TGF-Β signalling in freshly-grown sliced tumor specimens. In: 
International Liver Cancer Assocation 8th annual conference meeting program; 5-7 Sept 2014; 
Kyoto, Japan.  p 24. P-005.

Tsushima F, Tanaka K, Otsuki N, Youngnak P, Iwai H, Omura K, Azuma M. Predominant 
expression of B7-H1 and its immunoregulatory roles in oral squamous cell carcinoma. Oral 
Oncol. 2006;42:268-274.

Wakefield LM, Roberts AB.  TGF-beta signaling: positive and negative effects on 
tumorigenesis. Curr Opin Genet Dev. 2002;12(1):22-29.

Wen PY, Macdonald DR, Reardon DA, Cloughesy TF, Sorensen AG, Galanis E, Degroot J, 
Wick W, Gilbert MR, Lassman AB, Tsien C, Mikkelsen T, Wong ET, Chamberlain MC, 
Stupp R, Lamborn KR, Vogelbaum MA, van den Bent MJ, Chang SM. Updated response 
assessment criteria for high-grade gliomas: response assessment in neuro-oncology working 
group. J Clin Oncol. 2010;28(11):1963-1972.

Wherry EJ. T cell exhaustion. Nat Immunol. 2011;12(6):492-499.
Wick W, Grimmel C, Wild-Bode C, Platten M, Arpin M, Weller M. Ezrin-dependent promotion 

of glioma cell clonogenicity, motility, and invasion mediated by BCL-2 and transforming 
growth factor-beta2. J Neurosci. 2001a;21(10):3360-3368.

Wick W, Platten M, Weller M. Glioma cell invasion: regulation of metalloproteinase activity by 
TGF-beta.  J Neurooncol. 2001b;53(2):177-185. 

Wolchok JD, Hoos A, O’Day S, Weber JS, Hamid O, Lebbé C, Maio M, Binder M, Bohnsack O, 
Nichol G, Humphrey R, Hodi FS. Guidelines for the evaluation of immune therapy activity in 
solid tumors: immune-related response criteria. Clin Cancer Res. 2009;15:7412-7420.

Yao Y, Tao R, Wang X, Wang Y, Mao Y, Zhou LF. B7-H1 is correlated with malignancy-grade 
gliomas but is not expressed exclusively on tumor stem-like cells. Neuro Oncol.
2009;11(6):757-766.

Yingling JM, Blanchard KL, Sawyer JS. Development of TGF-beta signaling inhibitors for 
cancer therapy. Nat Rev Drug Discov. 2004;3(12):1011-1022.

Zhang YE. Non-Smad pathways in TGF-beta signaling. Cell Res. 2009;19(1):128-139.
Zhong Z, Carroll KD, Policarpio D, Osborn C, Gregory M, Bassi R, Jimenez X, Prewett M, 

Liebisch G, Persaud K, Burtrum D, Wang S, Surguladze D, Ng S, Griffith H, Balderes P, 
Doody J, Schwartz JD, Youssoufian H, Rowinsky EK, Ludwig DL, Witte L, Zhu Z, Wu Y. 
Anti-transforming growth factor beta receptor II antibody has therapeutic efficacy against 
primary tumor growth and metastasis through multieffects on cancer, stroma, and immune 
cells. Clin Cancer Res. 2010;16(4):1191-1205.

Zitvogel L, Tesniere A, Kroemer G. Cancer despite immunosurveillance: immunoselection and 
immunosubversion. Nat Rev Immunol. 2006;6:715-727.



H9H-MC-JBEF(c) Phase 1 Oncology Protocol Page 95

Galunisertib (LY2157299)/nivolumab

Attachment 1.Protocol JBEF Study Schedule



H9H-MC-JBEF(c) Phase 1 Oncology Protocol Page 96

Galunisertib (LY2157299)/nivolumab

Phase 1b Dose Escalation—Baseline/Screening Assessments

Relative Day Prior to Day 1 of 
Cycle 1a 28 14 7 Comments

Informed consent X Informed consent form signed (prior to performance of
any protocol-specific tests/procedures)

Radiological tumour assessment X
These scans can be performed locally.  See Section 8.3 for 
details.  Radiologic assessment should include appropriate 
body scan for tumour type.  

Tumour biopsy X

New tumour biopsy is required for patients with cancers 
other than glioblastoma.  Archived tissue or new tumour 
biopsy is required for patients with glioblastoma.  Biopsy 
should be taken only after study eligibility is confirmed.

Medical history X Including alcohol/tobacco use and other relevant habits
assessments

Physical examination X

Vital signs X
Including height (baseline only), temperature, blood 
pressure, pulse rate, respiration rate, and pulse oximetry 
reading

Weight and change in weight for 
previous 3 months X

ECOG performance status X

ECG X Single 12-lead ECGs.  Must be done prior to initiation of 
therapy on Cycle 1 Day 1.

ECHO/Doppler imaging X
Can be done up to 3 days before Cycle 1 Day 1; must be 
done prior to initiation of therapy on Day 1 and must meet 
Exclusion Criterion 21.  

MRI/CT scan (of chest) with 
contrast X

For safety:  baseline and then every 6 months.  NOTE:  at 
screening, if a MRI or CT scan with contrast has been 
done to assess the status of the primary tumour, this scan 
may be used for safety screening if the scan has properly 
assessed the great vessels and the heart.  Scans of other 
areas may be required for additional tumour assessment 
but not for safety.  

Cardiac serum markers X BNP, troponin I, cystatin C

Haematology X See Attachment 2.

Serum chemistry X See Attachment 2.
HBV DNA sample X All patients: peripheral blood
HCV RNA sample X All patients:  peripheral blood

HCC antiviral activity X
HCC patients only:  peripheral blood collection for 
qHBsAg 

HBsAg, HCV, HIV serology X Required for all patients

PT/INR X
Tumour measurement (palpable 
or visible) X If appropriate for the tumour

CTCAE v 4.03 grading 
(preexisting conditions) X To be reported only after study eligibility is confirmed.  

See Section 8.1.2.4 for reporting expectations
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Phase 1b Dose Escalation—Baseline/Screening Assessments
Relative Day Prior to Day 1 of 
Cycle 1a 28 14 7 Comments

Concomitant meds X

Blood biomarker samples X See Attachment 4.

Serum pregnancy test X
Whole blood for 
pharmacogenetics (DNA 
collection)

X
Must be collected prior to dosing on Cycle 1 Day 1

Abbreviations:  BNP = brain natriuretic peptide; CT = computed tomography; CTCAE = Common Terminology 
Criteria for Adverse Events; DNA = deoxyribonucleic acid; ECG = electrocardiogram; ECHO = 
echocardiograph; ECOG = Eastern Cooperative Oncology Group; HBV = hepatitis B virus; HBsAg = hepatitis B 
surface antigen; HBV = hepatitis B virus; HCC = hepatocellular carcinoma; HCV = hepatitis C virus; HIV = 
human immunodeficiency virus; INR = international normalised ratio; meds = medications; MRI = magnetic 
resonance imaging; PT = prothrombin time; qHBsAg = quantitative hepatitis B surface antigen; 
RNA = ribonucleic acid; SAEs = serious adverse events; v = version.

a With the exception of signing of the informed consent form (may be signed up to 3 days before initial visit), visit 
windows ±3 days.  
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During and Post-Study Assessments—Phase 1b Dose Escalation 
 Cycle 1 Cycle 2 Cycle 3-n 

Follow-Up (days) 
Comments 

Relative Week 
Within a Cycle 1 2 3 4 1 2 3 4 1 2 3 4 

Relative Day 
Within a Cyclea 

1 8 15 22 1 8 1
5 22 1 8 15 22 

Short-term Long-
termc 30b 100 

Galunisertib X   X   X      14 days on/14 days off.  Orally once or twice daily, depending 
on cohort. 

Nivolumab X  X  X  X  X  X     Administered by IV at site 
Dispensing patient 
diary X    X           First 2 cycles only for recording galunisertib dosing and any 

emesis episodes 
Collecting patient 
diary   X    X          

Physical exam X    X    X    X X   
Weight X    X    X    X X   
Vital signs  X  X  X  X  X  X  X X  Temperature, pulse rate, RR, BP, pulse oximetry 
Serum pregnancy 
test X    X    X       Predose 

Cardiotoxicity 
serum markers X    X    X    X X X Troponin I, BNP, and cystatin C on Day 1 of every cycle 

12-lead ECG     X 
D 
14 

only 
  X*       

Collect predose (if applicable): 
 
See Attachment 4 for timing of PK time-matched ECGs 
* Starting at Cycle 3 Day 1, ECGs will be performed at 
every odd-numbered cycle thereafter (Cycles 5, 7, 9, etc)  

ECHO        X    * X   

Performed every other cycle within 5 days of when next cycle 
begins, beginning at the end of Cycle 2 (eg, Cycle 2 
Days 23-28=*).  Must be done predose.  After a normal 
baseline ECHO, if a subsequent ECHO demonstrates an 
abnormality, then a repeat ECHO should be performed after 
14 days.  If results confirm the abnormality at repeat ECHO, 
then the patient will be discontinued from study treatment.  If 
findings are normal, then the patient will continue treatment 
per study protocol. 
 
If patient has clinically significant cardiac findings at 30-day 
FUP Visit, ECHO will be repeated every 2 cycles 
(approximately every 2 months).  If no clinically significant 
cardiac findings at the last cardiac assessment conducted 
within the last 30 days and patient has started another 
treatment, 30-day FUP Visit will not be performed.  If no 
clinically significant cardiac findings at 30-day FUP Visit, 
1 more ECHO will be performed after 2 months unless the 
patient is receiving another treatment.  If the patient is 
receiving another form of treatment, further cardiac 
assessments will not be performed. 
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During and Post-Study Assessments—Phase 1b Dose Escalation
Cycle 1 Cycle 2 Cycle 3-n

Follow-Up (days)
Comments

Relative Week 
Within a Cycle 1 2 3 4 1 2 3 4 1 2 3 4

Relative Day 
Within a Cyclea 1 8 15 22 1 8 1

5 22 1 8 15 22
Short-term Long-

termc30b 100

MRI/CT scan (of 
chest) with contrast **

Every 6 months during treatment (eg, just prior to beginning 
Cycle 6=**). If there were no clinically significant findings 
at the last assessment conducted within the last 30 days and 
the patient has started another treatment, 30-Day FUP Visit 
MRI or CT scan with contrast will not be performed.

Haematology X X X X X X X X See Attachment 2.

Serum chemistry X X* X X* X X* X X* X X X X

See Attachment 2.

*Only performed if the last assessment prior to this 
assessment had an elevated value for liver function compared 
to baseline. See Section 8.1.4.  

HBV DNA X X X X X All patients to be tested. Peripheral blood.  Predose.  
HCV RNA X X X X X All patients to be tested.  Peripheral blood.  Predose.

HCC antiviral 
activity X

HCC patients only.  Peripheral blood collection for 
assessment of qHBsAg.  Predose Day 1 at every other cycle 
(Cycles, 3, 5, n).

CTCAE v 4.03 
Grading X X X X X X X X X Refer to Section 8.1.2.4 for reporting guidelines.

Concomitant meds X X X X X X X X X Throughout study as needed.
ECOG performance 
status X X X X X

PK sampling X D
14 X X D14 X C4 

only
See Attachment 4 for timing.

Tumour 
measurement 
(palpable or visible)

X X X
To occur on or between Days 22 to 28 of every other cycle. 
At long-term FUP, every 12 weeks as appropriate.

Radiological tumour 
assessment X X X

MRI/CT scan.  To occur on or between Days 22 to 28 of 
every other cycle. At short-term FUP, every 8 weeks as 
appropriate.

Radiological tumour 
assessment for 
pseudoprogression

For patients who are being treated beyond initial progression, 
these patients should remain on study treatment until the next 
assessment period.  Patients who are treated beyond 
progression will be evaluated on an 8- (nonglioblastoma) or 
12- (glioblastoma) week basis to determine whether they 
should continue on treatment.  

Survival X At FUP, at least every 12 weeks±7 days until death.  

Immunogenicity X D
14 X X * X

Window of ±7 days for 100-day FUP.
*Collected at Week 13 and every 16 weeks thereafter 
(ie, Week 29, 45, etc.)
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During and Post-Study Assessments—Phase 1b Dose Escalation
Cycle 1 Cycle 2 Cycle 3-n

Follow-Up (days)
Comments

Relative Week 
Within a Cycle 1 2 3 4 1 2 3 4 1 2 3 4

Relative Day 
Within a Cyclea 1 8 15 22 1 8 1

5 22 1 8 15 22
Short-term Long-

termc30b 100

Bio-
marker 
samples

Tumour 
biopsy 1/2 1/2

Required for patients with cancers other than glioblastoma, 
with half of patients randomly assign to biopsies on either 
Cycle 1 D15 or Cycle 2 D1 post nivolumab dosing.  If a 
patient with glioblastoma undergoes a biopsy during the study 
for other medical reasons, tissue should be collected at that 
time.  Note glioblastoma patients are in Phase 1b only.
For glioblastoma patients only (Phase 1b), if tumour biopsy is 
performed to distinguish between radiologic progression and 
pseudoprogression (not required), see Section 7.2.5 for 
instructions for proper handling of specimen.

Blood 
bio-
marker 
samples

D1 
and
D2

X X X X C4 
only X See Attachment 4 for sampling times.  

Abbreviations:  BNP = brain natriuretic peptide; BP = blood pressure; BSA = body surface area; C = cycle; CT = computed tomography; CTCAE = Common 
Terminology Criteria for Adverse Events; D = day; DNA = deoxyribonucleic acid; ECG = electrocardiogram; ECHO = echocardiography; ECOG = Eastern 
Cooperative Oncology Group; FUP = Follow-Up Period; HBV = hepatitis B virus; HCC = hepatocellular carcinoma; HCV = hepatitis C virus; HR = heart 
rate; hrs = hours; IV = intravenous; MRI = magnetic resonance imaging; n = cycle number; PK = pharmacokinetic; qHBsAg = quantitative hepatitis B surface 
antigen; RNA = ribonucleic acid; RR= respiration rate; SAEs = serious adverse events; v = version.

a Visit windows ±3 days.
b Sometimes referred to as the end of treatment visit.  
c Long-Term Follow-Up begins the day after 100-day follow-up is completed and continues until the patient’s death or end of trial (approximately every 

12 weeks ± 7 days the patient will be contacted).
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Phase 2 Dose Expansion—Baseline/Screening Assessments

Relative Day Prior to Day 1 
of Cycle 1a 28 14 7 Comments

Informed consent X Informed consent form signed (prior to performance of 
any protocol-specific tests/procedures)

Radiological tumour 
assessment X

These scans can be performed locally and transmitted to a 
central imaging vendor.  See Section 8.3 for details.  
Radiologic assessment should include appropriate body 
scan for tumour type.

Tumour biopsy X New tumour biopsy is required.  Biopsy should be taken 
only after study eligibility is confirmed.

Medical history X Including alcohol/tobacco use and other relevant habits 
assessments

Physical exam X

Vital signs X
Including height (baseline only), temperature, blood 
pressure, pulse rate, respiration rate, and pulse oximetry 
reading

Weight and change in weight 
for previous 3 months X

ECOG performance status X

ECG X Single 12-lead ECG.  Must be done prior to initiation of 
therapy on Cycle 1 Day 1.

ECHO/Doppler imaging X
Can be done up to 3 days before Cycle 1 Day 1; must be 
done prior to initiation of therapy on Day 1 and must meet 
Exclusion Criterion 21.

MRI/CT scan (of chest) with 
contrast X

For safety:  baseline and then every 6 months.  NOTE:  At 
screening, if a MRI or CT scan with contrast has been 
done to assess the status of the primary tumour; this scan 
may be used for safety screening if the scan has properly 
assessed the great vessels and the heart.  Scans of other 
areas may be required for additional tumour assessment 
but not for safety.  

Cardiac serum markers X BNP, troponin I, cystatin c

Haematology X See Attachment 2.

Serum chemistry X See Attachment 2.
HBV DNA sample X All patients:  peripheral blood
HCV RNA sample X All patients:  peripheral blood

HCC antiviral activity X
HCC patients only:  peripheral blood collection for 
qHBsAg 

HBsAg, HCV, HIV serology X Required for all patients

PT/INR X
Tumour measurement 
(palpable or visible) X

CTCAE v 4.03 grading 
(preexisting conditions) X To be reported only after study eligibility is confirmed.  

See Section 8.1.2.4 for reporting expectations.
Concomitant meds X
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Relative Day Prior to Day 1 
of Cycle 1a 28 14 7 Comments

Blood biomarker samples X See Attachment 4.

Serum pregnancy test X
Whole blood for 
pharmacogenetics (DNA 
collection)

X Must be collected prior to dosing on Cycle 1 Day 1

Abbreviations:  BNP = brain natriuretic peptide; CT = computed tomography; CTCAE = Common Terminology 
Criteria for Adverse Events; DNA = deoxyribonucleic acid; ECG = electrocardiogram; 
ECHO = echocardiograph; ECOG = Eastern Cooperative Oncology Group; HBsAg = hepatitis B surface antigen; 
HBV = hepatitis B virus; HCC = hepatocellular carcinoma; HCV = hepatitis C virus; HIV = human 
immunodeficiency virus; INR = international normalised ratio; meds = medications; MRI = magnetic resonance 
imaging; qHBsAg = quantitative hepatitis B surface antigen; PT = prothrombin time; RNA = ribonucleic acid; 
SAEs = serious adverse events; v = version.

a With the exception of signing of the informed consent form (may be signed up to 3 days before initial visit), visit 
windows ±3 days.  
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During and Post-Study Assessments—Phase 2 Dose Expansion
Cycle 1 Cycle 2 Cycle 3-n

Follow-Up (days)
Comments

Relative Week Within 
a Cycle 1 2 3 4 1 2 3 4 1 2 3 4

Relative Day Within a 
Cyclea 1 8 15 22 1 8 1

5 22 1 8 15 22
Short-term Long-

termc30b 100

Galunisertib X X X
14 days on/14 days off.  Orally once or twice daily depending 
on dosing regimen from Phase 1b

Nivolumab X X X X X X Administered by IV at site
Dispensing patient 
diary X X First 2 cycles only for recording galunisertib dosing and any 

emesis episodes
Collecting patient diary X X
Physical examination X X X X X
Weight X X X X X
Vital signs X X X X X X X X Temperature, pulse rate, RR, BP, pulse oximetry
Serum pregnancy test X X X Predose
Cardiotoxicity serum 
markers X X X X X X Troponin I, BNP, and cystatin C on Day 1 of every cycle

12-lead ECG X
D 
14

only
X*

Collect predose (if applicable):

See Attachment 4 for timing of PK time-matched ECGs.
* Starting at Cycle 3 Day 1, ECGs will be performed at every 

odd-numbered cycle thereafter (Cycles 5, 7, 9, etc)

ECHO X * X

Performed every other cycle within 5 days of when next cycle 
begins, beginning at the end of Cycle 2 (eg, Cycle 2 
Days 23-28=*).  Must be done predose.  After a normal 
baseline ECHO, if a subsequent ECHO demonstrates an 
abnormality, then a repeat ECHO should be performed after 
14 days.  If results confirm the abnormality at repeat ECHO, 
then the patient will be discontinued from study treatment.  If 
findings are normal, then the patient will continue treatment 
per study protocol.

If patient has clinically significant cardiac findings at 30-day 
FUP Visit, ECHO will be repeated every 2 cycles 
(approximately every 2 months).  If no clinically significant 
cardiac findings at the last cardiac assessment conducted 
within the last 30 days and patient has started another 
treatment, 30-day FUP Visit will not be performed.  If no 
clinically significant cardiac findings at 30-day FUP Visit, 
1 more ECHO will be performed after 2 months unless the 
patient is receiving another treatment.  If the patient is 
receiving another form of treatment, further cardiac 
assessments will not be performed.
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During and Post-Study Assessments—Phase 2 Dose Expansion
Cycle 1 Cycle 2 Cycle 3-n

Follow-Up (days)
Comments

Relative Week Within 
a Cycle 1 2 3 4 1 2 3 4 1 2 3 4

Relative Day Within a 
Cyclea 1 8 15 22 1 8 1

5 22 1 8 15 22
Short-term Long-

termc30b 100

MRI/CT scan with 
contrast **

Every 6 months during treatment (eg, just prior to beginning 
Cycle 6=**).  If there were no clinically significant findings 
at the last assessment conducted within the last 30 days and 
the patient has started another treatment, 30-Day FUP Visit 
MRI or CT scan with contrast will not be performed.  

Haematology X X X X X X X X See Attachment 2.
Serum chemistry X X X X X X X X See Attachment 2.
HBV DNA X X X X X All patients to be tested. Peripheral blood.  Predose 
HCV RNA X X X X X All patients to be tested.  Peripheral blood.  Predose

HCC antiviral activity X
HCC patients only:  peripheral blood collection for 
assessment of qHBsAg.  Predose Day 1 at every other cycle 
(Cycles, 3, 5, n)

CTCAE v 4.03 grading X X X X X X X X X Refer to Section 8.1.2.4 for reporting guidelines.
Concomitant meds X X X X X X X X X Throughout study as needed
ECOG performance 
Status X X X X X

PK sampling X D 
14 X X D 

14 X C4 
only

See Attachment 4 for timing.  

Tumour measurement 
(palpable or visible) X X X To occur on or between Days 22 to 28 of every other cycle.  

At long-term FUP, every 12 weeks as appropriate.

Radiological tumour 
assessment X X X

MRI/CT scan.  These scans can be performed locally and 
transmitted to a central imaging vendor.  To occur on or 
between Days 22 to 28 of every other cycle.  At short-term
FUP, every 8 weeks as appropriate.

Radiological tumour 
assessment for 
treatment past initial 
progression

MRI/CT scan.  These scans can be performed locally and 
transmitted to a central imaging vendor.  For patients who are 
being treated beyond initial progression, these patients should 
remain on study treatment until the next assessment period.  
Patients who are treated beyond progression will be evaluated 
on an 8-week basis to determine if they should continue on 
treatment.  

Survival X At FUP, at least every 12 weeks until death.  

Immunogenicity X D 
14 X X * X

Window of ±7 days for 100-day FUP.
* Collected at Week 13 and every 16 weeks thereafter (ie, 
Week 29, 45, etc.)
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During and Post-Study Assessments—Phase 2 Dose Expansion
Cycle 1 Cycle 2 Cycle 3-n

Follow-Up (days)
Comments

Relative Week Within 
a Cycle 1 2 3 4 1 2 3 4 1 2 3 4

Relative Day Within a 
Cyclea 1 8 15 22 1 8 1

5 22 1 8 15 22
Short-term Long-

termc30b 100

Bio-
marker 
samples

Tumour 
biopsy 1/2 1/2 Required, with half of patients randomly assign to biopsies on 

either Cycle 1 D15 or Cycle 2 Day 1 post nivolumab dosing.  

Blood 
Bio-
marker 
sample

D1 
& 
D2

X X X X C4 
only X See Attachment 4 for sampling times.

Abbreviations:  BNP = brain natriuretic peptide; BP = blood pressure; C = cycle; CT = computed tomography; CTCAE = Common Terminology Criteria for 
Adverse Events; D = day; ECG = electrocardiogram; ECHO = echocardiography; ECOG = Eastern Cooperative Oncology Group; FUP = Follow-Up Period; 
HBV = hepatitis B virus; HCC = hepatocellular carcinoma; HCV = hepatitis C virus; HR = heart rate; hrs = hours; n = cycle number; PK = pharmacokinetic; 
qHBsAg = quantitative hepatitis B surface antigen; RNA = ribonucleic acid; RR= respiration rate; SAEs = serious adverse events; v = version.

a Visit windows ±3 days.
b Sometimes referred to as the end of treatment visit.
c Long-Term Follow-Up begins the day after 100-day follow-up is completed and continues until the patient’s death or end of trial (approximately every 

12 weeks ± 7 days the patient will be contacted).
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Attachment 2.Protocol JBEF Clinical Laboratory Tests

Clinical Laboratory Tests
Haematologya Clinical Chemistrya,b

Haemoglobin Serum Concentrations of:
Haematocrit Sodium

Magnesium
Erythrocyte count (RBC) Potassium
Leukocytes (WBC) Total bilirubin
Neutrophils Alkaline phosphatase
Lymphocytes Alanine aminotransferase
Monocytes Aspartate aminotransferase

Gamma-glutamyl transpeptidase
Eosinophils Blood urea nitrogen 
Basophils Creatinine
Platelets Uric acid

Calcium
Glucose, random

PT/INRa Albumin
Total protein
Chloride
Bicarbonate
Amylase
Lipase

Thyroid-stimulating hormonea,b,c

Reflex to fT3/fT4a,b,c

Troponin Ib

BNPb

Cystatin Cb

HBsAga,b

qHBsAgd

HBV DNAd

Hep C Aba,b

HCV RNAd

HIVb

Serum Pregnancy Test (females only)a

Abbreviations:  aPTT = activated partial thromboplastin time, BNP = brain natriuretic peptide; DNA = 
deoxyribonucleic acid; fT3 = free triiodothyronine; fT4 = free thyroxine; HBsAg = hepatitis B surface antigen; 
HBV = hepatitis B virus; HCC = hepatocellular carcinoma; HCV = hepatitis C virus; Hep C Ab = hepatitis C 
antibody; HIV = human immunodeficiency virus; PT/INR = international normalised ratio of prothrombin time; 
qHBsAg = quantitative hepatitis B surface antigen; RBC = red blood cells; RNA = ribonucleic acid; WBC = 
white blood cells.

a Assayed by local laboratory.  
b Assayed by Lilly-designated laboratory.  
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Clinical Laboratory Tests
c If thyroid-stimulating hormone test is abnormal, reflex to fT3/fT4 test must be performed.  
d Baseline tests (screening) will be assayed by a local and a Lilly-designated laboratory.  Testing during the trial 

will be performed by a Lilly-designated laboratory.
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Attachment 3. Protocol JBEF Hepatic Monitoring Tests for 
Treatment-Emergent Abnormality

Selected tests may be obtained in the event of a treatment-emergent hepatic abnormality and may 
be required in follow-up with patients in consultation with the Lilly CRP.

Hepatic Monitoring Tests

Hepatic haematologya Haptoglobina

Haemoglobin
Haematocrit Hepatic coagulationa

RBC Prothrombin time
WBC Prothrombin time, INR
Neutrophils, segmented
Lymphocytes Hepatic serologiesa,b

Monocytes Hepatitis A antibody, total
Eosinophils Hepatitis A antibody, IgM
Basophils Hepatitis B surface antigen
Platelets Hepatitis B surface antibody

Hepatitis B Core antibody
Hepatic chemistrya Hepatitis C antibody
Total bilirubin Hepatitis E antibody, IgG
Direct bilirubin Hepatitis E antibody, IgM
Alkaline phosphatase
ALT Antinuclear antibodya

AST
GGT Anti–smooth muscle antibodya

CPK 
Abbreviations:  ALT = alanine aminotransferase; AST = aspartate aminotransferase; CPK = creatine phosphokinase; 

GGT = gamma glutamyl transferase; Ig = immunoglobulin; INR = international normalised ratio; RBC = red 
blood cells; WBC = white blood cells.

a Assayed by Lilly-designated and local laboratory.
b Reflex/confirmation dependent on regulatory requirements and/or testing availability.
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Blood Biomarker Sampling Schedule

Pharmacodynamic
Sample # Cycle Day

Sampling Windows for 
Blood Collection

1 1 1 Predose
2 1 1 2 hours postdose ± 10 

minutes
3 1 2 Predose
4 1 8 Predose
5 1 15 Predose
6 2 1 Predose
7 2 15 Predose
8 4 1 Predose
9 Follow-Up

Abbreviation: V = visit.
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Attachment 5.Protocol JBEF Recommendations for 
Reporting Serious Adverse Events

Recommendations for Reporting Serious Adverse Events

When contacting Lilly to report an SAE, please have the following information available:

Patient Demographics
 patient identification (number), sex, date of birth, origin, height, and weight

Study Identification
 full trial protocol number, investigator's name, investigator’s number

Study Drug
 drug code or drug name, unit dose, total daily dose, frequency, route, start dose, 

cycle details, start date and last dose date (if applicable)

Adverse Event

 description, date of onset, severity, treatment (including hospitalisation), action 
taken with respect to study drug, clinical significance, test and procedure results 
(if applicable)

Relationship to Study Drug & Protocol Procedures

Concomitant Drug Therapy
 indication, total daily dose, duration of treatment, start date, action taken

In Case of Death
 cause, autopsy finding (if available), date, relationship to study drug and protocol 

procedures
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Attachment 6.Protocol JBEF ECOG Performance Status

ECOG Performance Status

Activity Status Description
0 Fully active, able to carry on all predisease performance without restriction
1 Restricted in physically strenuous activity but ambulatory and able to carry out 

performance of a light or sedentary nature, for example, light housework, office work
2 Ambulatory and capable of all self-care but unable to carry out any work activities.  

Up and about more than 50% of waking hours
3 Capable of only limited self-care, confined to bed or chair more than 50% of waking 

hours
4 Completely disabled.  Cannot carry on any self-care.  Totally confined to bed or chair
5 Dead

Abbreviation:  ECOG = Eastern Cooperative Oncology Group.
Source:  Oken et al. 1982.
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Attachment 7.Protocol JBEF Creatinine Clearance Formula

Note:  This formula is to be used for calculating CrCl from local laboratory results only.  

For serum creatinine 
concentration in mg/dL:

CrCl = (140 – agea)  (wt)  0.85 (if female), or  1.0 (if male)
(mL/min) 72  serum creatinine (mg/dL)

For serum creatinine concentration in mol/L:
CrCl = (140 – agea)  (wt)  0.85 (if female), or  1.0 (if male)

(mL/min) 0.81  serum creatinine 
(mol/L)

Abbreviation:  CrCl = creatinine clearance.
a Age in years, weight (wt) in kilograms.
Reference:  Cockcroft and Gault 1976.

-OR-

GFR(mL/min/1.73m2) = 170 x [PCr]-0.999 x [age]-0.176

x [0.762 if patient is female] x [1.18 if patient is black]

x [SUN]-0.17 x [Alb]+0.318

PCr = plasma creatinine, mg/dL; SUN = serum urea nitrogen, mg/dL; Alb = serum albumin, 
g/dL.

Source:  Murray and Ratain 2003.
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Attachment 10. Protocol JBEF Echocardiographic 
Guidelines
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Echocardiography

In this study, ECHO images will be acquired with the purpose of ascertaining that patients 
enrolled in the study have (and maintain during the study) baseline normal cardiac structure and 
function, normal pulmonary artery pressure, and absence of significant valvular disease (defined 
herein as no valvular regurgitation except for mild tricuspid, mild mitral, or mild aortic 
regurgitation, and no more than mild mitral or aortic valvular stenosis).  Repeated ECHOs in 
each patient will be performed to establish the cardiac safety of galunisertib by comparison with 
the initial studies.  Determination of normalcy status requires objective evaluation of cardiac 
chamber size and function and attention to the use of appropriate techniques in the performance 
of the ECHO examinations, in particular the use of standardised settings during the acquisitions 
of colour flow Doppler imaging.  Therefore, because quantitative ECHO is the goal, stringent 
criteria for image quality and reproducibility are essential.

In addition to qualitative assessment of valvular regurgitation when or if detected (trace, mild, 
moderate, or severe according to Singh et al. [1999] and Zoghbi et al. [2003] [see below]) and 
qualitative/quantitative assessment of valvular stenosis when or if detected (mild, moderate, or 
severe, using mean and peak pressure gradient in mm Hg and orifice area in cm2 as applicable), 
other ECHO parameters to be serially quantified are:  LV cavity size (diameters, volumes), LV 
ejection fraction, LV mass and mass index, diastolic function based on mitral flow velocity, 
mitral deceleration time, pulmonary venous flow pattern, tissue Doppler, extrapolation of LV 
end-diastolic pressure by E/Em, left atrial volume index, and extrapolation of pulmonary artery 
systolic pressure when obtainable.  

An ECHO with no clinically significant abnormalities is one defined specifically as:  the LV 
(Schiller et al. 1999) internal dimension in diastole should be 2.8 cm/m2, the left atrial (Tsang 
et al. 2002) end-systolic volume should be 36 mL/M2, the LV ejection fraction (Oh et al. 2006) 
should be 50% without regional wall motion abnormalities, 2-dimensional ECHO-derived LV 
mass index1 should be 115 g/M2 for males and 99 g/M2 for females, the pulmonary artery 
pressure should be normal (tricuspid regurgitation jet velocity 2.5 m/s and/or pulmonary valve 
flow acceleration time 120 ms), the LV diastolic function (Khouri et al. 2004) should be normal 
(screening:  mitral deceleration time 150 ms and 250 ms, mitral E/A ratio 0.75 and 1.5, 
mitral E velocity divided by Doppler mitral annular velocity [E/Em] <15), and there should be no 
evidence for pericardial or congenital or heart disease.  In addition, there should be no evidence 
for more than mild mitral or aortic stenosis (mitral valve area should be >2.0 cm2 and aortic 
valve area should be >1.5 cm2) and no evidence of more than mild mitral or aortic regurgitation 
(Singh et al. 1999; Zoghbi et al. 2003).  Patients enrolled in the study may have evidence for 
tricuspid (trace or mild), pulmonary, mitral (trace or mild), or aortic (trace or mild) regurgitation 
by Doppler techniques (Singh et al. 1999; Zoghbi et al. 2003).
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Appendix:  Qualitative and Quantitative Parameters for Grading Valvular 
(Mitral and Aortic) Regurgitation Severity

Please refer to references below for information on qualitative and quantitative parameters for 
grading valvular (mitral and aortic) regurgitation severity.

Singh JP, Evans JC, Levy D, Larson MG, Freed LA, Fuller DL, Lehman B, Benjamin EJ. 
Prevalence and clinical determinants of mitral, tricuspid, and aortic regurgitation (the 
Framingham Heart Study). Am J Cardiol. 1999;83(6):897-902.
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Attachment 11. Protocol JBEF Management Algorithms 
for Immuno-Oncology Agents

These general guidelines constitute guidance to the investigator and may be supplemented by 
discussions with the Lilly CRP.  The guidance applies to all immuno-oncology agents and 
regimens.  

A general principle is that differential diagnoses should be diligently evaluated according to 
standard medical practice.  Noninflammatory aetiologies should be considered and appropriately 
treated.  

Corticosteroids are a primary therapy for immuno-oncology drug-related AEs.  The oral 
equivalent of the recommended IV doses may be considered for ambulatory patients with 
low-grade toxicity.  The lower bioavailability of oral corticosteroids should be taken into account 
when switching to the equivalent dose of oral corticosteroids.  

Consultation with a medical or surgical specialist, especially prior to an invasive diagnostic or 
therapeutic procedure, is recommended.  

The frequency and severity of the related AEs covered by these algorithms will depend on the 
immuno-oncology agent or regimen being used.
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Attachment 12. Protocol JBEF CYP3A4 Modulators

CYP3A4 Inducers
Strong

CYP3A4 Inhibitors
Moderate

CYP3A4 Inhibitors
aminoglutethimide clarithromycin amiodarone
bosentan chloramphenicol amprenavir
carbamazepine cobicistat aprepitant
efavirenz (in liver only) conivaptan atazanavir
fosphenytoin Cremophor EL cimetidine
nafcillin cyclosporine ciprofloxacin
nevirapine delavirdine clotrimazole
oxcarbazepine diclofenac darunavir
pentobarbital diltiazem darunavir and ritonavir
phenobarbital elvitegravir and ritonavir desipramine
phenytoin enoxacin doxycycline
primidone erythromycin dronedarone
rifabutin fosamprenavir efavirenz
rifampin grapefruit juice erythromycin
rifapentine indinavir FK1706
St. John's wort indinavir and ritonavir fluconazole 

itraconazole fluvoxamine
ketoconazole haloperidol
lopinavir and ritonavir imatinib
mibefradil metronidazole
miconazole norfloxacin
nefazodone  protease inhibitors
nelfinavir quinidine
nicardipine Schisandra sphenanthera extract
posaconazole sertraline
quinidine tetracycline
ritonavir tofisopam
saquinavir verapamil
telithromycin
theophylline 
troleandomycin 
voriconazole 
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Attachment 13. Protocol JBEF Protocol Amendment 
H9H-MC-JBEF(c) Summary 

A Phase 1b/2 Dose Escalation and Cohort Expansion 
Study of the Safety, Tolerability and Efficacy of a Novel 

Transforming Growth Factor–β Receptor I Kinase Inhibitor 
(Galunisertib) Administered in Combination with Anti–PD-1 

(Nivolumab) in Advanced Refractory Solid Tumours 
(Phase 1b) and in Recurrent or Refractory Non–Small Cell 

Lung Cancer or Hepatocellular Carcinoma (Phase 2)

Overview
Protocol H9H-MC-JBEF(b) has been amended.  The new protocol is indicated by 
Amendment (c) and will be used to conduct the study in place of any preceding version of the 
protocol.

H9H-MC-JBEF protocol (b) was amended for the following reasons:

 Phase 2 portion of study: to remove the glioblastoma cohort and update the protocol text 
to reflect this change.  Results from 2 recently reported galunisertib trials, 
Studies H9H-MC-JBAI and H9H-MC-JBAL, have indicated a lack of sufficient efficacy 
with galunisertib in glioblastoma.  

 To clarify the rationale for the changes to the ECHOs in Attachment 1 made in protocol 
amendment (b) (see Section 5.5 bullet 6):  the requirement for ECHO (echocardiography) 
at the 30-day follow-up visit was restored into the protocol as this requirement had been 
inadvertently removed during Amendment A; for the Phase 2 portion, clarification was 
provided that imaging is to be collected centrally.  

 Attachment 2:  to add hepatitis B surface antigen testing, which was inadvertently 
excluded previously; to clarify that all hepatitis testing at baseline will be assayed by a 
local and a Lilly-designated laboratory and during the trial will be performed by a Lilly-
designated laboratory; and to clarify footnotes.  

 Attachment 4:  to add a ±10-minute window to the blood biomarker collection on Cycle 1 
Day 1.

Minor editing was made but not necessarily listed below.

A detailed list of text changes is below.
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Revised Protocol Sections
Note: All deletions have been identified by strikethroughs.

All additions have been identified by the use of underscore.

Title page

A Phase 1b/2 Dose Escalation and Cohort Expansion Study of the Safety, Tolerability and 
Efficacy of a Novel Transforming Growth Factor–β Receptor I Kinase Inhibitor (Galunisertib) 
Administered in Combination with Anti–PD-1 (Nivolumab) in Advanced Refractory Solid 
Tumours (Phase 1b) and in Recurrent or Refractory Non–Small Cell Lung Cancer or 
Hepatocellular Carcinoma , or Glioblastoma (Phase 2)

…

This is a multicentre, nonrandomised, open-label, dose-escalation Phase 1b study of 
galunisertib combined with nivolumab in patients with advanced refractory solid tumours 
followed by a 3-cohort expansion Phase 2 study in patients with refractory or recurrent 
non–small cell lung cancer or hepatocellular carcinoma, or glioblastoma.  

…

Protocol Electronically Signed and Approved by Lilly:  17 April 2015
Amendment (a) Electronically Signed and Approved by Lilly:  24 July 2015 

Amendment (b) Electronically Signed and Approved by Lilly:  30 August 2016
Amendment (c) Electronically Signed and Approved by Lilly on approval date provided 

below
Approval Date:  30-Aug-2016 GMT

Synopsis

…

This study is a Phase 1b/2 open-label study that will be conducted in 2 parts.  The Phase 1b part 
of this study will consist of an open-label, dose-escalation assessment of the safety and 
tolerability of galunisertib administered at 50 mg daily (QD), 50 mg twice daily (BID), 80 mg 
BID, or 150 mg BID in combination with nivolumab 3 mg/kg in patients with advanced 
refractory solid tumours.  The Phase 2 part of this study will be disease restricted and include 
23 expansion cohorts of patients in tumours with documented monotherapy activity with 
nivolumab (non–small cell lung cancer; n = approximately 25 patients) or galunisertib 
(hepatocellular carcinoma [n = approximately 25 patients] and glioblastoma [n = approximately 
25 patients]).  Patients in the 23 cohorts will be enrolled independently and will be assigned to 
treatment concurrently;, and enrolment for each cohort will be complete when thatall cohort
hasve reached the prespecified enrolment target.  Galunisertib will be used to attempt to augment 
nivolumab activity via suppression of the immune suppressive function of TGF-β at the 
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maximum tolerated dose or pharmacologically active dose.  Additional cohorts of patients with 
specific alternative tumour histologies may be added and will require an amendment.

3. Table of Contents

A Phase 1b/2 Dose Escalation and Cohort Expansion Study of the 
Safety, Tolerability, and Efficacy of a Novel Transforming Growth 

Factor– Receptor I Kinase Inhibitor (Galunisertib) Administered in 
Combination with Anti–PD-1 (Nivolumab) in Advanced Refractory 

Solid Tumours (Phase 1b) and in Recurrent or Refractory Non–Small 
Cell Lung Cancer or, Hepatocellular Carcinoma, or Glioblastoma

(Phase 2)
…

5. Introduction

A Phase 1b/2 Dose Escalation and Cohort Expansion Study of the 
Safety, Tolerability, and Efficacy of a Novel Transforming Growth 

Factor– Receptor I Kinase Inhibitor (Galunisertib) Administered in 
Combination with Anti–PD-1 (Nivolumab) in Advanced Refractory 

Solid Tumours (Phase 1b) and in Recurrent or Refractory Non–Small 
Cell Lung Cancer or, Hepatocellular Carcinoma, or Glioblastoma

(Phase 2)

5.5. Rationale for H9H-MC-JBEF Protocol Amendment (b)

…

 In Attachment 1, Study Schedules, a requirement was added for echocardiography
(ECHO) at the 30-day follow-up visit, and, for the Phase 2 portion, clarification was 
provided that imaging is to be collected centrally [see clarification in Section 5.5].  

…

A detailed list of changes may be found in Attachment 13.

5.6. Rationale for H9H-MC-JBEF Protocol Amendment (c)

H9H-MC-JBEF protocol (b) was amended for the following reasons:

 Phase 2 portion of study: to remove the glioblastoma cohort and update the protocol text 
to reflect this change.  Results from 2 recently reported galunisertib trials,
Studies H9H-MC-JBAI and H9H-MC-JBAL, have indicated a lack of sufficient efficacy 
galunisertib in glioblastoma.  
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 To clarify the rationale for the changes to the ECHOs in Attachment 1 made in 
protocol amendment (b) (see Section 5.5 bullet 6):  the requirement for ECHO 
(echocardiography) at the 30-day follow-up visit was restored into the protocol as 
this requirement had been inadvertently removed during Amendment A; for the 
Phase 2 portion, clarification was provided that imaging is to be collected 
centrally.  

 Attachment 2:  to add hepatitis B surface antigen testing, which was inadvertently 
excluded previously; to clarify that all hepatitis testing at baseline will be assayed by a 
local and a Lilly-designated laboratory and during the trial will be performed by a Lilly-
designated laboratory; and to clarify footnotes.  

 Attachment 4:  to add a ±10-minute window to the blood biomarker collection on Cycle 1 
Day 1.

Minor editorial corrections or clarifications may have been made but not detailed above.  A 
detailed list of changes may be found in Attachment 13.

5.6.5.7. Galunisertib

…

Glioblastoma

In glioblastoma (GB), anaplastic astrocytomas, anaplastic oligoastrocytoma, or anaplastic 
oligodendroglioma, galunisertib is expected to reduce neoangiogenesis; enhance antitumour 
cytotoxic T cells; and reduce fibrogenic remodelling associated with tumour necrosis, radiation, 
and surgery.  Of 32 patients with relapsed and recurrent GB who received galunisertib 
monotherapy and were assessed using either RECIST version 1.1 or MacDonald criteria in a 
recent first-in-human dose study (Study H9H-MC-JBAH [JBAH]), partial tumour responses 
were reported in 5 patients.  Based upon these data, second- and first-line studies are ongoing 
assessing the efficacy of blockade of the TGF-β signalling pathway in GB.

Based on preclinical data suggesting an additive antitumour effect of a TGF-β inhibitor and 
lomustine and the Study JBAH clinical data, a Phase 2 study, Study JBAL, was initiated to 
evaluate the activity of this combination in patients with GB after first progression.  In this study, 
158 patients were randomly assigned to 3 treatment arms:  galunisertib + lomustine (n=79), 
galunisertib alone (n=39), and placebo + lomustine (n=40) (Brandes et al. 2015).  

 The median OS (95% CI) was 6.7 months (5.3, 8.5) for the galunisertib + lomustine arm, 
8.0 months (5.7, 11.7) for the galunisertib arm, and 7.5 months (5.6, 10.3) for the placebo 
+ lomustine arm.  Success criteria for superiority of the galunisertib + lomustine arm over 
the placebo + lomustine arm was not met (p [hazard ratio<1]<85%).

 The median progression-free survival (PFS) (95% CI) was 1.8 months (1.7, 1.8) for the 
galunisertib + lomustine arm, 1.8 months (1.6, 3.0) for the galunisertib arm, and 
1.9 months (1.7, 1.9) for the placebo + lomustine arm.  
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 Best overall response as determined using Response Assessment in Neuro-Oncology 
(RANO) criteria included 1 CR in the galunisertib + lomustine arm and 2 PRs in the 
galunisertib arm.  

 Thirty-four patients (24% patients in the galunisertib + lomustine arm; 13% in the 
galunisertib arm; 26% in the placebo + lomustine arm) had Grade 3/4 AEs related to 
study drug.  The most common drug-related Grade 3/4 AEs (galunisertib + lomustine, 
galunisertib, placebo + lomustine, respectively) were thrombocytopenia (8%, 0%, 13%), 
lymphopenia (9%, 3%, 0%), and neutropenia (8%, 0%, 5%).  

Study JBAL efficacy outcomes including OS and PFS were similar in all 3 treatment arms.  The 
treatment was safe and well tolerated.  Outcomes of an IDH-1–mutated subgroup is being 
analysed for clinical outcome to determine whether it is different from the general glioblastoma 
population.  In addition, in Study JBAL, higher baseline expression of MDC/CCL22 was a 
prognosticator of improved outcome, and patients whose CCL22 remained higher over the 
course of treatment had better outcomes (Hanks et al. 2013).  In addition, higher baseline levels 
of CD3, CD4, CD4CD25, CD8, and FoxP3 correlated with improved outcome, suggesting that a 
more intact immune function improves outcome.

Study H9H-MC-JBAI is an ongoing Phase 1b study evaluating galunisertib in the first-line 
setting in combination with temozolomide and radiation.  

…

5.7.5.8. Nivolumab

…

Glioblastoma 

Recent improvements in OS achieved with immunotherapeutics in melanoma and prostate cancer 
suggest that immunotherapy approaches may offer promise in other difficult to treat cancers such 
as GB (Heimberger and Sampson 2011).  More specific immunologic data in support of this 
hypothesis include the longer survival observed in patients with elevated IgE levels compared to 
those with normal levels (Lin et al. 2011; Schlehofer et al. 2011; Schwartzbaum et al. 2012; 
Turner 2012) and upregulation of immune checkpoint receptors such as PD-L1 in glioblastomas 
(Parsa et al. 2007; Jacobs et al. 2009).  Studies have also suggested an association between 
malignancy grade of astrocytic tumours and tumour cell PD-L1 expression (Wilmotte et al. 2005; 
Yao et al. 2009).  Additionally, use of an inhibitor of PD-L1 in mouse glioblastoma models 
suggests benefit in combination with radiation therapy (Zeng et al. 2013).  

Although the efficacy of check point inhibitors such as nivolumab and ipilimumab have not 
previously been studied in GB, a multicentre, Phase 2 study to evaluate the response of brain 
tumour metastases to ipilimumab was previously performed (CA184042).  Patients (n=71) with 
advanced Stage IV melanoma and measurable active brain metastases were randomly assigned to 
ipilimumab monotherapy.  The study demonstrated that ipilimumab had clinical activity in 
patients with melanoma brain metastases with some patients showing prolonged clinical 
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responses, disease control, and prolonged survival.  Ipilimumab did not cause unexpected 
neurological toxicity in patients with brain metastases.

Nivolumab monotherapy is being evaluated in Study CA209143.  

…

5.9.1. Primary Objective

…

Phase 2

The primary objective of the Phase 2 part (expansion cohorts) of this study is to assess the safety 
of the combination of galunisertib and nivolumab in patients with refractory or recurrent NSCLC
or, HCC, or glioblastoma who have failed 1 prior line of therapy.  

5.9.2. Secondary Objectives

The secondary objectives of this study are:

…

 Phase 2 only:  To assess the preliminary antitumour activity including PFS, ORR, 
duration of response, and time to response of the combination of galunisertib and 
nivolumab in patients with NSCLC or, HCC, or glioblastoma  

6.1.1. Inclusion Criteria

Patients may be included in the study if they meet all of the following criteria during screening 
prior to first dose of study drug.

…

[2] For Phase 2, must have 1 of the following tumour types:  recurrent or 
refractory NSCLC (any histology) or, HCC with AFP ≥200 ng/mL, or 
glioblastoma (primary).  

[3] For Phase 2, Mmust have histological or cytological confirmation of recurrent 
disease based upon standard diagnostic criteria for the tumour type.  

For glioblastoma, patients must have:

1)  previous or current histologically confirmed diagnosis of WHO glioblastoma 
(ICD-O 9440/3, WHO grade IV); and  

2)  first recurrence of glioblastoma as determined by RANO criteria (see
Attachment 9) following standard chemoradiation (Stupp protocol [Stupp et al. 
2009]).  If first recurrence of glioblastoma is documented by MRI, an interval of 
at least 12 weeks after the end of prior radiation therapy is required unless there 
is either:  i) histopathologic confirmation of recurrent tumour, or ii) new 
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enhancement on MRI outside of the radiotherapy treatment field (beyond the 
high-dose region or 80% isodose line) (Wen et al. 2010).  For glioblastoma 
patients, biopsy confirmation of recurrent disease is not required as long as new 
enhancement on MRI outside of the radiotherapy treatment field is documented.

[4] For patients other than glioblastoma patients, nNew (nonarchived) baseline 
tumour biopsies (defined as a biopsy specimen taken since completion of the 
first-line treatment regimen) are required for all cohorts (see Section 8.2.1).  
In addition, in the Phase 2 part of the study, patients must agree to undergo an 
on-study biopsy; patients in the Phase 1b part of this study are strongly 
encouraged to agree to undergo an on-study biopsy.  See Section 8.2.3.2.  

For Phase 1 of the study, any For glioblastoma patients must, have either a new 
biopsy or archived tumour tissue available.  

Fine-needle aspirates or other cytology samples are not acceptable.

[5] For NSCLC, HCC or other nonneuro-oncology tumours:  have measurable 
disease as defined by RECIST version 1.1 (Eisenhauer et al. 2009; 
Attachment 8).  

For any For glioblastoma patient in Phase 1 of the study:  have measurable 
disease as defined by RANO (Wen et al. 2010; Attachment 9).  for the first 25 
patients.  If the cohort is expanded per the 2-stage design, then patients with 
either measurable or nonmeasurable disease as defined by RANO are eligible.  
Patients with glioblastoma may have nonmeasurable disease if they have 
undergone resection and postresection radiation. …

[6] For Phase 2 only, have had disease progression or be refractory or intolerant 
to 1 prior line of therapy (first-line therapy) for recurrent or refractory for
NSCLC or , HCC, or glioblastoma and have refused currently approved 
second-line of therapy. …

For glioblastoma:

 previous first-line of therapy with at least radiotherapy and temozolomide except 
for patients with MGMT unmethylated newly diagnosed GB (Stupp et al. 2009).  
Patients with MGMT unmethylated newly diagnosed GB may have received 
radiation therapy only (Hegi et al. 2005).

…

[9] Have adequate organ function, including:

…

For Phase 2 only:

…
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For glioblastoma cohort only:

 Haematologic:  platelets 100x109/L, and haemoglobin 9 g/dL or 5.6 mmol/L, 
ANC 1.5x109/L.  Patients may receive erythrocyte transfusions to achieve this 
haemoglobin level at the discretion of the investigator (at least 3 days before 
starting study drug).  Initial treatment must not begin until 2 days after the 
erythrocyte transfusion and after the confirmation of haemoglobin level ≥9 g/dL.

 Hepatic:  total bilirubin ≤1.5xULN (except patients with Gilbert Syndrome who 
must have a total bilirubin level of <3.0xULN); alkaline phosphatase, AST, and 
ALT ≥3.0xULN.  

6.1.2. Exclusion Criteria

Potential study patients may not be included in the study if any of the following apply during 
screening.

…

[24] Are receiving immunosuppressive agents (eg, cyclosporine) for any reason 
except for corticosteroids for transfusions.  In the Phase 1b portion of the 
study, lLow-dose corticosteroids for glioblastoma are permitted (eg, 
prednisone 10 mg [approximately equivalent to 2 mg of dexamethasone] or 
less daily or equivalent dose of other corticosteroid).

…

[29] Receiving any concurrent antineoplastic therapy (ie, chemotherapy, hormonal 
therapy, immunotherapy, extensive, nonpalliative radiation therapy, or 
standard or investigational agents for treatment of NSCLC, HCC, or 
glioblastoma).  

[30] Have had prior radiotherapy within 2 weeks of therapy.  Patients must have 
recovered from all radiation-related toxicities, not require more than low-dose 
corticosteroids (except for low-dose corticosteroids for glioblastoma in the 
Phase 1b portion of the study, eg, prednisone 10 mg or less daily or equivalent 
dose of other corticosteroid), and not have had radiation pneumonitis.  A 
1-week washout is permitted for palliative radiation to non-CNS disease with 
Lilly physician approval.

[31] For glioblastoma patients in the Phase 1b portion of the study only, have 
diffuse leptomeningeal disease.

[32] For nonglioblastoma patients, pPatients with known active central nervous 
system (CNS) metastases and/or carcinomatous meningitis.  Patients with 
stable, previously treated brain metastases may participate if neurologic 
symptoms have resolved, they have been off steroids for at least 7 days, and 
have no evidence of disease progression by imaging for at least 2 weeks 
before the first dose of study treatment.

…
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[36] For glioblastoma patients in the Phase 1b portion of the study only, previous 
treatment with carmustine wafer except when administered as first-line 
treatment and at least 6 months prior to randomisation.  

6.2. Summary of Study Design

. … The second part (Phase 2) of the study will be disease restricted to include 23 expansion 
cohorts in patients with recurrent or refractory NSCLC (n = approximately 25 patients) or HCC 
(n = approximately 25 patients) or glioblastoma (n = approximately 25 patients) all receiving 
nivolumab 3 mg/kg Q2W plus galunisertib at the dose determined from the Phase 1b part.  
Additional expansion of individual cohorts may occur depending upon activity based upon a 
2-stage design after 3 cycles.  Details are found in Section 10.1.1.  NSCLC has a historically 
good activity under nivolumab monotherapy; HCC and glioblastoma havehas documented 
activity with galunisertib therapy.

…

[[Updated design figure]]

Figure JBEF.6.1. Study H9H-MC-JBEF design.

6.2.2. Phase 2 Cohort Expansion

… .  Three Two expansion cohorts will be tested in order to demonstrate efficacy of the 
combination in NSCLC and, HCC, and glioblastoma.  If DLT-equivalent toxicities occur in 33% 
or more of patients within a tumour-specific cohort expansion in the first 2 cycles, then 
investigators and the Lilly CRP will assess the nature and severity of these toxicities.  No 
additional patients will be accrued until this safety review is completed and a decision is made 
either to continue at the current dose or to deescalate the dose and define a new dose for the 
expansion phase.  The NSCLC cohort (NSCLC has demonstrated activity with nivolumab 
monotherapy), and the glioblastoma and HCC cohorts (HCC has documented monotherapy 
activity with galunisertib), will be used to assess activity of the combination. …

7.2.3. Phase 2 Cohort Expansion

…

The Phase 2 part of the study will initially include 23 expansion cohorts (NSCLC and , HCC,
and glioblastoma [n = approximately 25 patients per cohort]). …

7.5. Concomitant Therapy

…
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Any concurrent antineoplastic therapy (ie, chemotherapy, hormonal therapy, immunotherapy, 
extensive, nonpalliative radiation therapy, or standard or investigational agents for treatment of 
NSCLC, HCC, or glioblastomaany other tumour type) will not be allowed.

…

8.1.4. Safety Monitoring

…

The Lilly CRP/CRS will, as is appropriate, consult with the functionally independent Global 
Patient Safety therapeutic area physician or CRS, and periodically review:

…

 Except for patients with liver metastases or HCC, for any patient whoIf a study patient 
with NSCLC or glioblastoma experiences elevated ALT >3xULN and elevated total 
bilirubin >2xULN, clinical and laboratory monitoring should be initiated by the 
investigator.  
…

10.1.1. Sample Size
…
For HCC and glioblastoma, the response is defined based on ORR or survival at 10 months. …

10.7. Efficacy
…

For the glioblastoma cohort, efficacy endpoints may be evaluated by adjusting for IDH 1/2 
expression, serum TGFβ-1 levels, and tumour PD-L1 expression.

10.8. Interim Analyses
…

After enrolment has completed in a cohort (n = approximately 25) and the last enrolled patient in 
that cohort has completed or had the opportunity to complete 3 cycles of treatment, an interim 
analysis will be conducted for that particular cohort (for a total of 23 separate interim analyses to 
be conducted when each cohort reaches 25 patients complete at least 3 cycles of treatment).  The 
intent of the interim analysis is to evaluate preliminary antitumour activity of galunisertib in 
combination of nivolumab.  These interim analyses may be combined with the ongoing trial-
level safety review.  Pending review of the interim data, approximately 16 additional patients 
may be enrolled in that particular cohort if there are more than 4 and fewer than 9 patients who 
demonstrate responses (determined by ORR for the NSCLC cohort, and by ORR or survival for 
the HCC and glioblastoma cohorts).  Enrolment of the other cohort(s), if not completely enrolled, 
will not be stopped during the interim analysis. ...  
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During and Post-Study Assessments—Phase 1b Dose Escalation
Cycle 1 Cycle 2 Cycle 3-n

Follow-Up (days)

Comments

Relative Week 
Within a Cycle 1 2 3 4 1 2 3 4 1 2 3 4

Relative Day 
Within a Cyclea 1 8 15 22 1 8 1

5 22 1 8 15 22
Short-term Long-

termc30b 100

…

12-lead ECG X
D 
14 

only
X*

Collect predose (if applicable):

See Attachment 4 for timing of PK time-matched ECGs
* Starting at Cycle 53 Day 1, ECGs will be performed at 
every odd-numbered cycle thereafter (Cycles 5, 7, 9, etc) 

…

Bio-
marker 
samples

Tumour 
biopsy 1/2 1/2

Required for patients with cancers other than glioblastoma, 
with half of patients randomly assign to biopsies on either 
Cycle 1 D15 or Cycle 2 D1 post nivolumab dosing.  If a 
patient with glioblastoma undergoes a biopsy during the study 
for other medical reasons, tissue should be collected at that 
time.  
For glioblastoma patients only (Phase 1b), if tumour biopsy is 
performed to distinguish between radiologic progression and 
pseudoprogression (not required), see Section 7.2.5 for 
instructions for proper handling of specimen.

…
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Phase 2 Dose Expansion—Baseline/Screening Assessments

Relative Day Prior to Day 1 
of Cycle 1a 28 14 7 Comments

…

Tumour biopsy X

New tumour biopsy is required for patients with NSCLC 
and HCC.  Archived tumour tissue or new tumour biopsy 
is required for patients with glioblastoma.  Biopsy should 
be taken only after study eligibility is confirmed.

…

Tumour measurement 
(palpable or visible) X If appropriate for the tumour

…
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During and Post-Study Assessments—Phase 2 Dose Expansion
Cycle 1 Cycle 2 Cycle 3-n

Follow-Up (days)
Comments

Relative Week Within 
a Cycle 1 2 3 4 1 2 3 4 1 2 3 4

Relative Day Within a 
Cyclea 1 8 15 22 1 8 1

5 22 1 8 15 22 Short-term
Long-
termc

…

12-lead ECG X
D 
14 

only
X*

Collect predose (if applicable):

See Attachment 4 for timing of PK time-matched ECGs.
* Starting at Cycle 35 Day 1, ECGs will be performed at 

every odd-numbered cycle thereafter (Cycles 5, 7, 9, etc)

…

Radiological tumour 
assessment for 
pseudoprogressiontreat
ment past initial 
progression

MRI/CT scan.  These scans can be performed locally and 
transmitted to a central imaging vendor.  For patients who are 
being treated beyond initial progression, these patients should 
remain on study treatment until the next assessment period.  
Patients who are treated beyond progression will be evaluated 
on an 8 (nonglioblastoma) or 12- (glioblastoma) -week basis 
to determine if they should continue on treatment.  

…

Bio-
marker 
samples

Tumour 
biopsy 1/2 1/2

Required for patients with cancers other than glioblastoma, 
with half of patients randomly assign to biopsies on either 
Cycle 1 D15 or Cycle 2 Day 1 post nivolumab dosing.  If a 
patient with glioblastoma undergoes a biopsy during the study 
for other medical reasons, tissue should be  collected at that 
time.  
For glioblastoma patients only, if tumour biopsy is performed 
to distinguish between radiologic progression and 
pseudoprogression (not required), see Section 7.2.5 for 
instructions for proper handling of specimen.

…
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Attachment 2. Protocol JBEF Clinical Laboratory Tests

Clinical Laboratory Tests
Haematologya Clinical Chemistrya,b,c

Haemoglobin Serum Concentrations of:
…

Thyroid-stimulating hormonea,b,c

Reflex to fT3/fT4a,b,cd

…
c Assayed by local and investigator-designated laboratory.
d If thyroid-stimulating hormone test is abnormal, reflex to fT3/fT4 test must be performed.  
d Baseline tests (screening) will be assayed by a local and a Lilly-designated laboratory.  Testing during the trial 

will be performed by a Lilly-designated laboratory.

Attachment 4. Protocol JBEF Pharmacokinetic, Biomarker, PK Time-Matched 
ECG, and Immunogenicity Sampling Schedule

…

Blood Biomarker Sampling Schedule

Pharmacodynamic 
Sample # Cycle Day

Sampling Windows for 
Blood Collection

1 1 1 Predose
2 1 1 2 hours postdose ± 10 

minutes
...



L e o  D o c u m e n t  I D  =  1 7 3 a 3 2 d f - 7 7 9 3 - 4 4 7 b - a 1 2 d - 6 8 5 2 0 0 4 e 2 6 5 3

A p p r o v e r :  
A p p r o v a l  D a t e  &  T i m e :  3 1 - J a n - 2 0 1 7  1 3 : 4 0 : 4 7  G M T
S i g n a t u r e  m e a n i n g :  A p p r o v e d

A p p r o v e r :  
A p p r o v a l  D a t e  &  T i m e :  3 1 - J a n - 2 0 1 7  1 5 : 4 0 : 1 8  G M T
S i g n a t u r e  m e a n i n g :  A p p r o v e d

P P D

P P D


	1. Protocol H9H-MC-JBEF(c) A Phase 1b/2 Dose Escalation and Cohort Expansion Study of the Safety, Tolerability and Efficacy of a Novel Transforming Growth Factor–( Receptor I Kinase Inhibitor (Galunisertib) Administered in Combination with Anti–PD-1 (Nivolumab) in Advanced Refractory Solid Tumours (Phase 1b) and in Recurrent or Refractory  Non–Small Cell Lung Cancer or He
	2. Synopsis
	3. Table of Contents
	4. Abbreviations and Definitions
	5. Introduction
	5.1. Cancer Immunotherapy
	5.2. Transforming Growth Factor–(
	5.3. Programmed Cell Death–1
	5.4. Rationale for H9H-MC-JBEF Protocol Amendment (a)
	5.5. Rationale for H9H-MC-JBEF Protocol Amendment (b)
	5.6. Rationale for H9H-MC-JBEF Protocol Amendment (c)
	5.7. Galunisertib
	5.8. Nivolumab
	5.9. Objectives
	5.9.1. Primary Objective
	5.9.2. Secondary Objectives
	5.9.3. Exploratory Objectives

	5.10. General Introduction to Galunisertib and Nivolumab
	5.10.1. Mechanism of Action and In Vitro/In Vivo Activity of Galunisertib
	5.10.2. Mechanism of Action and In Vitro/In Vivo Activity of Nivolumab
	5.10.3. Nonclinical Pharmacokinetics/Pharmacodynamics of Galunisertib
	5.10.4. Nonclinical Toxicology
	5.10.5. Clinical Pharmacokinetics of Galunisertib
	5.10.6. Clinical Pharmacokinetics of Nivolumab

	5.11. Rationale for Selection of Dose

	6. Investigational Plan
	6.1. Study Population
	6.1.1. Inclusion Criteria
	6.1.2. Exclusion Criteria

	6.2. Summary of Study Design
	6.2.1. Phase 1b Dose Escalation
	6.2.2. Phase 2 Cohort Expansion
	6.2.3. Study Completion and End of Trial
	6.2.4. Definitions of Study Periods

	6.3. Discontinuations
	6.3.1. Discontinuation of Patients Inadvertently Enrolled
	6.3.2. Discontinuation of Patients
	6.3.3. Patients Lost to Follow-Up
	6.3.4. Discontinuation of Study Sites
	6.3.5. Discontinuation of the Study


	7. Treatment
	7.1. Materials and Supplies
	7.1.1. Galunisertib
	7.1.2. Nivolumab

	7.2. Study Drug Administration
	7.2.1. Dosing Schedule
	7.2.2. Phase 1b Dose Escalation
	7.2.2.1. Dose-Limiting Toxicity Determination and Maximum Tolerated Dose Definition
	7.2.2.2. Dose-Escalation Method
	7.2.2.3. Pharmacologically Active Dose

	7.2.3. Phase 2 Cohort Expansion
	7.2.4. Dose Adjustments, Delays, or Discontinuation from Study Drug
	7.2.4.1. Galunisertib Dose Adjustments and Delays, Criteria for Resumption of Galunisertib Treatment, and Discontinuation for Phase 1b and 2
	7.2.4.2. Nivolumab Dose Adjustments and Delays, Criteria for Resumption of Nivolumab Treatment, and Discontinuation in Phase 1b and 2

	7.2.5. Study Treatment beyond Disease Progression by RECIST Version 1.1
	7.2.6. Management Algorithms for Immuno-Oncology Agents
	7.2.7. Treatment of Nivolumab-Related Infusion Reactions

	7.3. Method of Assignment to Treatment
	7.4. Blinding
	7.5. Concomitant Therapy
	7.6. Treatment Compliance
	7.6.1. Galunisertib Compliance
	7.6.2. Nivolumab Compliance
	7.6.3. Evaluable Phase 1b Patients


	8. Safety, Pharmacokinetic, Pharmacodynamic, and Efficacy Data Collection
	8.1. Safety Evaluations
	8.1.1. Safety Data Collection and Review
	8.1.2. Adverse Events
	8.1.2.1. Serious Adverse Events
	8.1.2.2. Adverse Event and Serious Adverse Event Reporting
	8.1.2.3. Suspected Unexpected Serious Adverse Reactions
	8.1.2.4. Summary of AE/SAE Reporting Guidelines

	8.1.3. Other Safety Measures
	8.1.3.1. Detection of Aneurysm Formation of the Ascending Aorta and Aortic Arch (Thoracic View)
	8.1.3.2. Electrocardiograms
	8.1.3.3. Echocardiography/Doppler
	8.1.3.4. Cardiotoxicity Serum Markers as Determined by Central Laboratory
	8.1.3.5. Pulse Oximetry

	8.1.4. Safety Monitoring
	8.1.5. Complaint Handling

	8.2. Sample Collection and Testing
	8.2.1. Samples for Study Qualification and Health Monitoring
	8.2.2. Samples for Drug Concentration Measurements Pharmacokinetics/Pharmacodynamics
	8.2.2.1. Pharmacokinetic Samples

	8.2.3. Samples for Biomarker Research
	8.2.3.1. Blood Samples
	8.2.3.2. Tumour Tissue

	8.2.4. Whole Blood for Pharmacogenetics
	8.2.5. Samples for Immunogenicity Research

	8.3. Efficacy Evaluations
	8.4. Procedure/Sampling Compliance

	9. Data Management Methods
	9.1. Data Quality Assurance
	9.2. Data Capture Systems
	9.2.1. Case Report Form
	9.2.2. Ancillary Data


	10. Data Analyses
	10.1. General Considerations
	10.1.1. Sample Size

	10.2. Patient Disposition
	10.3. Patient Characteristics
	10.4. Safety Analyses
	10.5. Pharmacokinetic Analyses
	10.6. Biomarker Analyses
	10.6.1. Immunogenicity

	10.7. Efficacy
	10.8. Interim Analyses

	11. Informed Consent, Ethical Review, and Regulatory Considerations
	11.1. Informed Consent
	11.2. Ethical Review
	11.3. Regulatory Considerations
	11.3.1. Investigator Information
	11.3.2. Protocol Signatures
	11.3.3. Final Report Signature


	12. References
	Tables
	Table JBEF.6.1. Phase 1b Dose Levels
	Table JBEF.7.1. Dose Adjustments for Galunisertib
	Table JBEF.8.1. Adverse Event and Serious Adverse Reporting Guidelines for Study H9H-MC-JBEF
	Table JBEF.10.1. Summary of Statistical Power for Response Rates

	Figures
	Figure JBEF.6.1. Study H9H-MC-JBEF design.

	Attachments
	Attachment 1. Protocol JBEF Study Schedule
	Attachment 2. Protocol JBEF Clinical Laboratory Tests
	Attachment 3. Protocol JBEF Hepatic Monitoring Tests for Treatment-Emergent Abnormality
	Attachment 4. Protocol JBEF Pharmacokinetic, Biomarker, PK Time-Matched ECG, and Immunogenicity Sampling Schedule
	Attachment 5. Protocol JBEF Recommendations for Reporting Serious Adverse Events
	Attachment 6. Protocol JBEF ECOG Performance Status
	Attachment 7. Protocol JBEF Creatinine Clearance Formula
	Attachment 8. Protocol JBEF RECIST Version 1.1
	Attachment 9. Protocol JBEF Response Assessment in Neuro-Oncology (RANO)
	Attachment 10. Protocol JBEF Echocardiographic Guidelines
	Attachment 11. Protocol JBEF Management Algorithms for Immuno-Oncology Agents
	Attachment 12. Protocol JBEF CYP3A4 Modulators
	Attachment 13. Protocol JBEF Protocol Amendment H9H MC-JBEF(c) Summary  A Phase 1b/2 Dose Escalation and Cohort Expansion Study of the Safety, Tolerability and Efficacy of a Novel Transforming Growth Factor–β Receptor I Kinase Inhibitor (Galunisertib) Administered in Combination with Anti–PD-1 (Nivolumab) in Advanced Refractory Solid Tumours (Phase 1b) and in Recurrent or Refractory Non–Small Cell Lung Cancer or Hepatocellular Carcinoma (Phase 2)




