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The main focus of attention at ESMO 2016 in the filed of lung cancer was again the use of checkpoint 
inhibitors. Two studies evaluating a PD1-inhibitor in the first line treatment of metastatic non-small-cell 
lung cancer (NSCLC) were presented with conflicting results. In addition to this, positive results with the 
PD-L1 inhibitor atezolizumab were presented together with promising findings with neo-adjuvant 
nivolumab in the management of early stage NSCLC. ESMO 2016 also featured important data on (new) 
targeted agents. In this light, the results of the ASCEND-5 study, assessing the efficacy and safety of 
ceritinib in patients with advanced ALK+ NSCLC who progressed on prior crizotinib and chemotherapy, 
were presented. Also the final results of the phase III LUX-Lung 7 study, and of the IMPRESS trial will be 
discussed in this summary. Finally, data were presented with the MEK inhibitor selumetinib in advanced 
NSCLC. 
(Belg J Med Oncol 2016;10(8):319-24)

Non-metastatic NSCLC
In recent years, much attention was given to the im-
provement of the outcome for patients with metastat-
ic NSCLC. However, also for patients with resectable 
stage I/II NSCLC the outcome looks quite grim. In fact, 
in a study reported by Westeel et al in 2016, comparing 
peroperative with perioperative chemotherapy in these 
patients, a 5-year overall survival (OS) rate of only 60% 
was shown. This illustrates that, even in early stage 
NSCLC, there is still substantial room for improvement. 
During ESMO 2016, two studies were presented assess-
ing 2 different approaches to improve the long-term out-
come of early stage NSCLC patients.

Neoadjuvant nivolumab in early stage, resectable NSCLC
The primary objective of the study was to see wheth-
er it was safe and feasible to administer neoadjuvant 
nivolumab to patients with early stage NSCLC prior to 
resection of the tumour. Treatment was considered fea-
sible if it did not delay surgery. Exploratory aims includ-
ed extensive correlative analyses of the pretreatment 
biopsy and post-treatment resected tumor including 

PD-L1 staining, multiplex immunohistochemistry and 
T cell receptor sequencing. An additional exploratory 
analysis looked at the degree of pathological regres-
sion. Major pathological regression (90% or more) was 
defined as a resected specimen with less than 10% re-
maining viable tumor cells.2

The study included 20 patients who had a tumour bi-
opsy taken. They then received two doses of nivolum-
ab at four and two weeks prior to surgical resection 
of the tumor. The investigators found that there were 
no significant safety concerns and no delays to sur-
gery with nivolumab. Six out of 15 patients (40%) had 
a major pathological regression of their tumor follow-
ing nivolumab. All of those tumors had dense infiltra-
tion of immune cells and either a complete pathologic 
response or isolated remaining tumor cells. An addi-
tional five patients had some regression of their tumor 
noted and evidence of immune infiltration. Multiplex 
IHC demonstrated infiltration of cytotoxic T cells into 
the tumors and also detection of new T cell clones in 
the tumor that did not appear to be present in the pre-
treatment biopsy.2

Highlights in thoracic oncology 

Congress Highlights This medicinal product is subject to additional monitoring. This will allow quick identification of new safety information. Healthcare professionals are asked to report any suspected adverse reactions. NAME OF THE MEDICINAL PRODUCT. Mekinist 0.5 mg film-coated tablets. Mekinist 2.0 mg film- coated tablets. QUALITATIVE AND 
QUANTITATIVE COMPOSITION. Each film-coated tablet contains trametinib dimethyl sulfoxide equivalent to 0.5 mg, respectively 2.0 mg of trametinib PHARMACEUTICAL FORM. Film-coated tablet (tablet). 0.5 mg: Yellow, modified oval, biconvex, film- coated tablets, approximately 4.8 x 8.9 mm, with ‘GS’ debossed on one face and 
‘TFC’ on the opposing face. 2.0 mg: Pink, round, biconvex, film-coated tablets, approximately 7.5 mm, with ‘GS’ debossed on one face and ‘HMJ’ on the opposing face. THERAPEUTIC INDICATIONS.Trametinib as monotherapy or in combination with dabrafenib is indicated for the treatment of adult patients with unresectable or 
metastatic melanoma with a BRAF V600 mutation. Trametinib monotherapy has not demonstrated clinical activity in patients who have progressed on a prior BRAF inhibitor therapy. POSOLOGY AND MODE OF ADMINISTRATION.Treatment with trametinib should only be initiated and supervised by a physician experienced in the 
administration of anti-cancer medicinal products.Before taking trametinib, patients must have confirmation of BRAF V600 mutation using a validated test.Posology. The recommended dose of trametinib, either used as monotherapy or in combination with dabrafenib, is 2 mg once daily. The recommended dose of dabrafenib, when 
used in combination with trametinib, is 150 mg twice daily. Missed doses. If a dose of trametinib is missed, only take the dose if it is more than 12 hours until the next scheduled dose.If a dose of dabrafenib is missed, when trametinib is given in combination with dabrafenib, only take the dose of dabrafenib if it is more than 6 hours 
until the next scheduled dose.Duration of treatment. It is recommended that patients continue treatment with trametinib until patients no longer derive benefit or the development of unacceptable toxicity.Treatment adjustments. The management of adverse reactions may require dose reduction, treatment interruption or treatment 
discontinuation (see Table 1 and Table 2).Dose modifications are not recommended for adverse reactions of cutaneous squamous cell carcinoma (cuSCC) or new primary melanoma (see dabrafenib SmPC for further details).Table 1: Recommended dose level reductions. Dose level: Trametinib dose Used as monotherapy or in 
combination with dabrafenib - Dabrafenib dose* Only when used in combination with trametinib: Starting dose: 2 mg once daily / 150 mg twice daily. - 1st dose reduction: 1.5 mg once daily / 100 mg twice daily. - 2nd dose reduction: 1 mg once daily / 75 mg twice daily. - 3rd dose reduction (combination only): 1 mg once 
daily / 50 mg twice daily - Dose adjustment for trametinib below 1 mg once daily is not recommended, whether used as monotherapy or in combination with dabrafenib. Dose adjustment for dabrafenib below 50 mg twice daily is not recommended when used in combination with trametinib.*Please refer to the dabrafenib SmPC, 
Posology and method of administration, for dosing instructions for treatment with dabrafenib monotherapy. Table 2: Dose modification schedule based on the grade of any Adverse Events (AE). Grade (CTC-AE)*: Recommended trametinib dose modification Used as monotherapy or in combination with dabrafenib: Grade 1 or Grade 
2 (Tolerable): Continue treatment and monitor as clinically indicated. - Grade 2 (Intolerable) or Grade 3: Interrupt therapy until toxicity is Grade 0-1 and reduce by one dose level when resuming therapy. - Grade 4: Discontinue permanently, or interrupt therapy until Grade 0 to 1 and reduce by one dose level when resuming therapy. * 
The intensity of clinical adverse events graded by the Common Terminology Criteria for Adverse Events v4.0 (CTC- AE). When an individual’s adverse reactions are under effective management, dose re-escalation following the same dosing steps as de-escalation may be considered. The trametinib dose should not exceed 2 mg once 
daily. If treatment related toxicities occur when trametinib is used in combination with dabrafenib, then both treatments should be simultaneously dose reduced, interrupted or discontinued. Exceptions where dose modifications are necessary for only one of the two treatments are detailed below for pyrexia, uveitis, RAS mutation positive 
non cutaneous malignancies and QT prolongation (primarily related to dabrafenib), left ventricular ejection fraction (LVEF) reduction, retinal vein occlusion (RVO), retinal pigment epithelial detachment (RPED) and interstitial lung disease (ILD)/pneumonitis (primarily related to trametinib). Dose modification exceptions (where only one of 
the two therapies is dose reduced) for selected adverse reactions. Pyrexia. When trametinib is used in combination with dabrafenib and the patient’s temperature is ≥ 38.5oC please refer to the dabrafenib SmPC for dose modifications for dabrafenib. No dose modification of trametinib is required when taken in combination with 
dabrafenib. Uveitis. No dose modifications are required for uveitis as long as effective local therapies can control ocular inflammation. If uveitis does not respond to local ocular therapy, dabrafenib should be withheld until resolution of ocular inflammation and then dabrafenib should be restarted reduced by one dose level. No dose 
modification of trametinib is required when taken in combination with dabrafenib. RAS mutation positive non-cutaneous malignancies. Consider the benefits and risks before continuing treatment with dabrafenib in patients with a non-cutaneous malignancy that has a RAS mutation. No dose modification of trametinib is required when 
taken in combination with dabrafenib. QT prolongation. If during treatment the QTc exceeds 500 msec, please refer to the dabrafenib SmPC for dose modifications for dabrafenib. No dose modification of trametinib is required when taken in combination with dabrafenib. Left ventricular ejection fraction (LVEF) reduction/Left ventricular 
dysfunction. Trametinib should be interrupted in patients who have an asymptomatic, absolute decrease of > 10 % in LVEF compared to baseline and the ejection fraction is below the institution’s lower limit of normal (LLN). No dose modification of dabrafenib is required when trametinib is taken in combination with dabrafenib. If the 
LVEF recovers, treatment with trametinib may be restarted, but the dose should be reduced by one dose level with careful monitoring. With Grade 3 or 4 left ventricular cardiac dysfunction or if LVEF does not recover trametinib should be permanently discontinued. Retinal vein occlusion (RVO) and Retinal pigment epithelial detachment 
(RPED). If patients report new visual disturbances such as diminished central vision, blurry vision, or loss of vision at any time while on trametinib therapy, a prompt ophthalmological assessment is recommended. In patients who are diagnosed with RVO, treatment with trametinib, whether given as monotherapy or in combination with 
dabrafenib, should be permanently discontinued. No dose modification of dabrafenib is required when trametinib is taken in combination with dabrafenib. If RPED is diagnosed follow the dose modification schedule in Table 3 below for trametinib. Table 3 Recommended dose modifications for trametinib for RPED. Grade 1 RPED: 
Continue treatment with retinal evaluation monthly until resolution. If RPED worsens follow instructions below and withhold trametinib for up to 3 weeks. - Grade 2-3 RPED: Withhold trametinib for up to 3 weeks. - Grade 2-3 RPED that improves to Grade 0-1 within 3 weeks: Resume trametinib at a lower dose (reduced by 0.5 mg) or 
discontinue trametinib in patients taking trametinib 1 mg daily. - Grade 2-3 RPED that does not improve to at least Grade 1 within 3 weeks: Permanently discontinue trametinib. Interstitial lung disease (ILD)/Pneumonitis. Withhold trametinib in patients with suspected ILD or pneumonitis, including patients presenting with new or 
progressive pulmonary symptoms and findings including cough, dyspnea, hypoxia, pleural effusion, or infiltrates, pending clinical investigations. Permanently discontinue trametinib for patients diagnosed with treatment-related ILD or pneumonitis. No dose modification of dabrafenib is required when trametinib is taken in combination 
with dabrafenib for cases of ILD or pneumonitis. Renal impairment. No dosage adjustment is required in patients with mild or moderate renal impairment. There are no data with trametinib in patients with severe renal impairment; therefore, the potential need for starting dose adjustment cannot be determined. Trametinib should be 
used with caution in patients with severe renal impairment when administered as monotherapy or in combination with dabrafenib.Hepatic impairment. No dosage adjustment is required in patients with mild hepatic impairment. There are no clinical data in patients with moderate or severe hepatic impairment; therefore, the potential 
need for starting dose adjustment cannot be determined. Trametinib should be used with caution in patients with moderate or severe hepatic impairment when administered as monotherapy or in combination with dabrafenib.Non-Caucasian patients. The safety and efficacy of trametinib in non-Caucasian patients have not been 
established. No data are available. Elderly. No initial dose adjustment is required in patients > 65 years of age. More frequent dose adjustments (see Table 1 and 2 above) may be required in patients > 65 years of age. Paediatric population. The safety and efficacy of trametinib has not been established in children and adolescents 
(< 18 years). No data are available. Studies in juvenile animals have shown adverse effects of trametinib which had not been observed in adult animals. Method of administration. Trametinib should be taken orally with a full glass of water. Trametinib tablets should not be chewed or crushed. Trametinib should be taken without food, 
at least 1 hour before or 2 hours after a meal.It is recommended that the dose of trametinib is taken at a similar time every day. When trametinib and dabrafenib are taken in combination, the once-daily dose of trametinib should be taken at the same time each day with either the morning dose or the evening dose of dabrafenib.If a 
patient vomits after taking trametinib, the patient should not retake the dose and should take the next scheduled dose.Please refer to dabrafenib SmPC for information on method of administration when given in combination with trametinib. CONTRA-INDICATIONS. Hypersensitivity to the active substance or to any of the excipients. 
UNDESIRABLE EFFECTS.Summary of the safety profile. The safety of trametinib monotherapy has been evaluated in the integrated safety population of 329 patients with metastatic melanoma treated with trametinib 2 mg once daily. Of these patients, 211 patients were treated with trametinib for BRAF V600 mutant melanoma in a 
randomised open label phase III study. The most common adverse reactions (≥ 20 %) for trametinib include rash, diarrhoea, fatigue, oedema peripheral, nausea, and dermatitis acneiform.The safety of trametinib in combination with dabrafenib has been evaluated in 2 Phase III studies, MEK115306 and MEK116513, where an analysis 
of the safety of trametinib in combination with dabrafenib has been conducted in 209 and 350 patients, respectively, with BRAF V600 mutation positive unresectable or metastatic melanoma receiving trametinib (2 mg once daily) and dabrafenib (150 mg twice daily) combination therapy.The most common adverse reactions (≥ 20 %) 
for trametinib and dabrafenib combination therapy include pyrexia, fatigue, nausea, headache, chills, diarrhoea, rash, arthralgia, hypertension, vomiting and cough. Tabulated summary of adverse reactions. Adverse reactions are listed below by MedDRA body system organ class. The following convention has been utilised for the 
classification of frequency: Very common ≥1/10. Common ≥1/100 to <1/10. Uncommon ≥1/1,000 to <1/100. Rare 1/10,000 to <1/1,000. Not known (cannot be estimated from the available data). Categories have been assigned based on absolute frequencies in the clinical trial data. Within each frequency grouping, adverse 
reactions are presented in order of decreasing seriousness.Trametinib monotherapy. Table 4: Adverse reactions occurring in patients treated with trametinib in the integrated safety population (n=329). System Organ Class: Frequency (all grades): Adverse Reactions: Blood and lymphatic system disorders: Common: Anaemia. 
Immune system disorders: Common: Hypersensitivitya. Metabolism and nutrition disorders: Common: Dehydration. Eye disorders: Common: Vision blurred, Periorbital oedema, Visual impairment. - Uncommon: Chorioretinopathy, Papilloedema, Retinal detachment, Retinal vein occlusion. Cardiac disorders: Common: Left ventricular 
dysfunction, Ejection fraction decreased, Bradycardia. - Uncommon: Cardiac failure. Gastrointestinal disorders: Very common: Diarrhoea, Nausea, Vomiting, Constipation, Abdominal pain, Dry mouth. - Common: Stomatitis. - Uncommon: Gastrointestinal perforation, Colitis. Skin and subcutaneous disorders: Very common: Rash, Dermatitis 
acneiform, Dry skin, Pruritus, Alopecia. - Common: Erythema, Palmar-plantar erythrodysaesthesia syndrome, Skin fissures, Skin chapped. Musculoskeletal and connective tissue disorders: Uncommon: Rhabdomyolysis. General disorders and administration site conditions: Very common: Fatigue, Oedema peripheral, Pyrexia. - Common: 
Face oedema, Mucosal inflammation, Asthenia. Infections and infestation: Common: Folliculitis, Paronychia, Cellulitis, Rash pustular. Investigations: Very common: Aspartate aminotransferase increased. - Common: Alanine aminotransferase increased, Blood alkaline phosphatase increased, Blood creatine phosphokinase increased, 
Heart rate decreased. a. May present with symptoms such as fever, rash, increased liver transaminases, and visual disturbances. - b. Events include but are not limited to: epistaxis, haematochezia, gingival bleeding, haematuria, and rectal, haemorrhoidal, gastric, vaginal, conjunctival, intracranial and post procedural haemorrhage. 
Trametinib and dabrafenib combination therapy. Table 5: Adverse reactions occurring in the two randomised phase III combination studies MEK115306 (n = 209) and MEK116513a (n = 350). System Organ Class: Frequency (all grades): Adverse Reactions: Infections and Infestations: Very Common: Urinary tract infection, 
Nasopharyngitis. - Common: Cellulitis, Folliculitis, Paronychia, Rash pustular. Neoplasms benign, malignant and unspecified (incl cysts and polyps): Common: Cutaneous squamous cell carcinomab, Papillomac, Seborrhoeic keratosis, Acrochordon (skin tags). -Uncommon: New primary melanoma. Blood and lymphatic system disorders: 
Very common: Neutropenia. - Common: Anaemia, Thrombocytopenia, Leukopenia. Immune system disorders: Uncommon: Drug Hypersensitivity. Metabolism and nutrition disorders: Very common: Decreased appetite. - Common: Dehydration, Hyponatraemia, Hypophosphataemia, Hyperglycaemia. Nervous system disorders: Very 
common: Headache, Dizziness. Eye disorders: Common: Vision blurred, Visual impairment. - Uncommon: Chorioretinopathy, Uveitis, Retinal detachment, Periorbital oedema. Cardiac disorder: Common: Ejection fraction decreased, Bradycardia. - Unknown: Myocarditis. Vascular disorders: Very common: Hypertension, Haemorrhaged. - 
Common: Hypotension. - Uncommon: Lymphoedemaa. Respiratory, thoracic and mediastinal disorders: Very Common: Cough. - Common: Dyspnoea. - Uncommon: Pneumonitis. Gastrointestinal disorders: Very common: Abdominal pain, Constipation, Diarrhoea, Nausea, Vomiting. - Common: Dry mouth, Stomatitis, Pancreatitis. - 
Uncommon: Gastrointestinal perforation, Colitis. Hepatobiliary disorder: Very Common: Alanine aminotransferase increased, Aspartate aminotransferase increased. - Common: Blood alkaline phosphatase increased, Gamma-glutamyltransferase increased. Skin and subcutaneous disorders: Very common: Dry skin, Pruritus, Rash, 
Dermatitis acneiform. - Common: Erythema, Actinic keratosis, Night sweats, Hyperkeratosis, Alopecia, Palmar-plantar erythrodysaesthesia syndrome, Skin lesion, Hyperhidrosis, Panniculitis, Skin Fissures. Musculoskeletal and connective tissue disorders: Very common: Arthralgia, Myalgia, Pain in extremity. - Common: Muscle spasmsa, 
Blood creatine phosphokinase increased. Renal and urinary disorders: Uncommon: Renal failurea, Nephritis. General disorders and administration site conditions: Very Common: Fatigue, Chills, Asthenia, Oedema peripheral, Pyrexia. - Common: Mucosal inflammation Influenza-like illness Face oedema. Investigations: Common: Heart 
rate decreased. a. The safety profile from MEK116513 is generally similar to that of MEK115306 with the following exceptions: 1) the following adverse reactions have a higher frequency category as compared to MEK115306: Muscle spasm (Very common); Renal failure and Lymhoedema (Common); Acute renal failure (Uncommon); 
2) the following adverse reactions have occurred in MEK116513 but not in MEK115306: cardiac failure, left ventricular dysfunction, interstitial lung disease, rhabdomyolysis (Uncommon). - b. cu SCC: SCC of the skin, SCC in situ (Bowen’s disease) and keratoacanthoma. - c. Papilloma, skin papilloma. - d. Bleeding from various sites, 
including intracranial bleeding and fatal bleeding. Reporting of suspected adverse reactions. Reporting suspected adverse reactions after authorisation of the medicinal product is important. It allows continued monitoring of the benefit/risk balance of the medicinal product. Healthcare professionals are asked to report any suspected 
adverse reactions via the national reporting system.Description of selected adverse reactions. New Malignancies. New malignancies, cutaneous and non-cutaneous, can occur when trametinib is used in combination with dabrafenib. Please refer to the dabrafenib SmPC.Haemorrhage. Haemorrhagic events, including major haemorrhagic 
events and fatal haemorrhages have occurred in patients taking trametinib as monotherapy and in combination with dabrafenib. The majority of bleeding events were mild. Fatal intracranial haemorrhages have occurred for trametinib in combination with dabrafenib in 1 % (3/209) of patients in study MEK115306 and in <1 % (3/350) 
of patients in study MEK116513. The risk of haemorrhage may be increased with concomitant use of antiplatelet or anticoagulant therapy. If haemorrhage occurs, treat as clinically indicated.LVEF Reduction/Left Ventricular Dysfunction. Trametinib has been reported to decrease LVEF when used as monotherapy or in combination with 
dabrafenib. In clinical trials, the median time to first occurrence of left ventricular dysfunction, cardiac failure and LVEF decrease was between 2 to 5 months. In 2 phase III clinical trials decreased LVEF has been reported in 6 to 8 % of patients treated with trametinib in combination with dabrafenib.with most cases being asymptomatic 
and reversible. Patients with LVEF lower than the institutional lower limit of normal were not included in clinical trials with trametinib. Trametinib should be used with caution in patients with conditions that could impair left ventricular function. Pyrexia Pyrexia has been reported in clinical trials with trametinib as monotherapy and in 
combination with dabrafenib; however, the incidence and severity of pyrexia are increased with the combination therapy. Please refer to the dabrafenib SmPC. Hepatic Events. Hepatic adverse events have been reported in clinical trials with trametinib as monotherapy and in combination with dabrafenib. Of the hepatic AEs, increased 
ALT and AST were the most common events and the majority were either Grade 1 or 2. For trametinib monotherapy, more than 90 % of these liver events occurred within the first 6 months of treatment. Liver events were detected in clinical trials with monitoring every four weeks. It is recommended that patients receiving treatment 
with trametinib monotherapy or in combination with dabrafenib have liver function monitored every four weeks for 6 months. Liver monitoring may be continued thereafter as clinically indicated. Hypertension. Elevations in blood pressure have been reported in association with trametinib as monotherapy and in combination with 
dabrafenib, in patients with or without pre-existing hypertension. Blood pressure should be measured at baseline and monitored during treatment, with control of hypertension by standard therapy as appropriate. Interstitial lung disease (ILD)/Pneumonitis. Patients treated with trametinib or combination with dabrafenib may develop 
ILD or pneumonitis. Trametinib should be withheld in patients with suspected ILD or pneumonitis, including patients presenting with new or progressive pulmonary symptoms and findings including cough, dyspnea, hypoxia, pleural effusion, or infiltrates, pending clinical investigations. For patients diagnosed with treatment-related ILD 
or pneumonitis trametinib should be permanently discontinued. Visual Impairment. Disorders associated with visual disturbances, including RPED and RVO, have been observed with trametinib. Symptoms such as blurred vision, decreased acuity, and other visual disturbances have been reported in the clinical trials with trametinib. 
Rash. Rash has been observed in about 60 % of patients when given as monotherapy and in about 25 % of patients in trametinib and dabrafenib combination studies MEK115306 and MEK116513. The majority of these cases were  Grade 1 or 2 and did not require any dose interruptions or dose reductions. Rhabdomyolysis. 
Rhabdomyolysis has been reported in patients taking trametinib alone or in combination with dabrafenib. Signs or symptoms of rhabdomyolysis should warrant an appropriate clinical evaluation and treatment as indicated. Pancreatitis. Pancreatitis has been reported with dabrafenib in combination with trametinib. Please see the 
dabrafenib SmPC. Renal failure. Renal failure has been reported with dabrafenib in combination with trametinib. Please see the dabrafenib SmPC. Special populations. Elderly population. In the phase III study with trametinib in patients with unresectable or metastatic melanoma (n = 211), 49 patients (23 %) were ≥ 65 years of age, 
and 9 patients (4 %) were ≥ 75 years of age. The proportion of subjects experiencing adverse events (AE) and serious adverse events (SAE) was similar in the subjects aged < 65 years and those aged ≥ 65 years. Patients ≥ 65 years were more likely to experience AEs leading to permanent discontinuation of medicinal product, dose 
reduction and dose interruption than those < 65 years.In the phase III studies MEK115306 (n = 209) and MEK116513 (n = 350) with trametinib in combination with dabrafenib in patients with unresectable or metastatic melanoma, 56 patients (27 %) and 77 patients (22 %) respectively were ≥ 65 years of age; 11 patients (5 %) 
and 21 patients (6 %) respectively were ≥ 75 years of age. The proportion of patients experiencing AEs was similar in those aged < 65 years and those aged≥ 65 years in both studies. Patients ≥ 65 years were more likely to experience SAEs and AEs leading to permanent discontinuation of medicinal product, dose reduction and 
dose interruption than those < 65 years. Renal impairment. No dosage adjustment is required in patients with mild or moderate renal impairment. Trametinib should be used with caution in patients with severe renal impairment. Hepatic impairment. No dosage adjustment is required in patients with mild hepatic impairment. Trametinib 
should be used with caution in patients with moderate or severe hepatic impairment. MARKETING AUTHORISATION HOLDER. Novartis Europharm Limited, Frimley Business Park, Camberley GU16 7SR, United Kingdom. MARKETING AUTHORISATION NUMBER(S). EU/1/14/931/001-002; EU/1/14/931/005-006. MODE OF 
DELIVERY. Medicinal product subject to medical prescription. DATE OF REVISION OF THE TEXT. 16 August 2016. Detailed information on this medicinal product is available on the website of the European Medicines Agency http://www.ema.europa.eu.
This medicinal product is subject to additional monitoring. This will allow quick identification of new safety information. Healthcare professionals are asked to report any suspected adverse reactions. NAME OF THE MEDICINAL PRODUCT. Tafinlar 50 mg hard capsules. Tafinlar 75 mg hard capsules. QUALITATIVE AND QUANTITATIVE 
COMPOSITION. Each hard capsule contains dabrafenib mesilate equivalent to 50 mg of dabrafenib. Each hard capsule contains dabrafenib mesilate equivalent to 75 mg of dabrafenib. PHARMACEUTICAL FORM. Hard capsule (capsule). Opaque dark red capsules, approximately 18 mm long, with capsule shell imprinted with ‘GS 
TEW’ and ’50 mg’. Opaque dark pink capsules, approximately 19 mm long, with capsule shell imprinted with ‘GS LHF’ and ’75 mg’. THERAPEUTIC INDICATIONS. Dabrafenib as monotherapy or in combination with trametinib is indicated for the treatment of adult patients with unresectable or metastatic melanoma with a BRAF V600 
mutation. POSOLOGY AND METHOD OF ADMINISTRATION. Treatment with dabrafenib should be initiated and supervised by a qualified physician experienced in the use of anticancer medicinal products. Before taking dabrafenib, patients must have confirmation of tumour BRAF V600 mutation using a validated test. The efficacy 
and safety of dabrafenib have not been established in patients with wild-type BRAF melanoma therefore dabrafenib should not be used in patients with BRAF wild-type melanoma. Posology: The recommended dose of dabrafenib, either used as monotherapy or in combination with trametinib, is 150 mg (two 75 mg capsules) twice 
daily (corresponding to a total daily dose of 300 mg). The recommended dose of trametinib, when used in combination with dabrafenib, is 2 mg once daily. Duration of treatment: Treatment should continue until the patient no longer derives benefit or the development of unacceptable toxicity (see Table 2). Missed doses: If a dose of 
dabrafenib is missed, it should not be taken if it is less than 6 hours until the next dose. If a dose of trametinib is missed, when dabrafenib is given in combination with trametinib, only take the dose of trametinib if it is more than 12 hours until the next scheduled dose. Dose modification: Two dabrafenib capsule strengths, 50 mg and 
75 mg, are available to effectively manage dose modification requirements. The management of adverse reactions may require treatment interruption, dose reduction, or treatment discontinuation (see Tables 1 and 2). Dose modifications or interruptions are not recommended for adverse reactions of cutaneous squamous cell carcinoma 
(cuSCC) or new primary melanoma. Therapy should be interrupted if the patient’s temperature is ≥ 38.5ºC. Patients should be evaluated for signs and symptoms of infection. No dose modifications are required for uveitis as long as effective local therapies can control ocular inflammation. If uveitis does not respond to local ocular 
therapy, withhold dabrafenib until resolution of ocular inflammation and then restart dabrafenib reduced by one dose level. Recommended dose level reductions and recommendations for dose modifications are provided in Table 1 and Table 2, respectively. Table 1: Recommended dose level reductions. Dose level: Dabrafenib dose 
Used as monotherapy or in combination with trametinib: Trametinib dose* Only when used in combination with dabrafenib. / Starting dose: 150 mg twice daily: 2 mg once daily. / 1st dose reduction: 100 mg twice daily: 1.5 mg once daily. / 2nd dose reduction: 75 mg twice daily: 1 mg once daily. / 3rd dose reduction: 50 mg twice 
daily: 1 mg once daily. Dose adjustment for dabrafenib below 50 mg twice daily is not recommended, whether used as monotherapy or in combination with trametinib. Dose adjustment for trametinib below 1 mg once daily is not recommended, when used in combination with dabrafenib. *Please refer to the trametinib SmPC, Posology 
and method of administration, for dosing instructions for treatment with trametinib monotherapy. Table 2: Dose modification schedule based on the grade of any Adverse Events (AE). Grade (CTC-AE)*: Recommended dabrafenib dose modifications - Used as monotherapy or in combination with trametinib. / Grade 1 or Grade 2 
(Tolerable): Continue treatment and monitor as clinically indicated. / Grade 2 (Intolerable) or Grade 3: Interrupt therapy until toxicity is grade 0-1 and reduce by one dose level when resuming therapy. / Grade 4: Discontinue permanently, or interrupt therapy until grade 0-1 and reduce by one dose level when resuming therapy. * The 
intensity of clinical adverse events graded by the Common Terminology Criteria for Adverse Events (CTC-AE) v4.0. When an individual’s adverse reactions are under effective management, dose re-escalation following the same dosing steps as de-escalation may be considered. The dabrafenib dose should not exceed 150 mg twice 
daily. If treatment related toxicities occur when dabrafenib is used in combination with trametinib, then both treatments should be simultaneously dose reduced, interrupted or discontinued. Exceptions where dose modifications are necessary for only one of the two treatments are detailed below for pyrexia, uveitis, RAS mutation positive 
non-cutaneous malignancies, left ventricular ejection fraction (LVEF) reduction, retinal vein occlusion (RVO), retinal pigment epithelial detachment (RPED) and interstitial lung disease (ILD)/pneumonitis (primarily related to trametinib). Dose modification exceptions (where only one of the two therapies is dose reduced) for selected adverse 
reactions. Pyrexia. When dabrafenib is used alone and in combination with trametinib, therapy with dabrafenib should be interrupted if the patient’s temperature is ≥ 38.5oC (please refer to Table 2 for dose modification guidance). Trametinib should be continued at the same dose. Treatment with anti-pyretics such as ibuprofen or 
acetaminophen/paracetamol should be initiated. The use of oral corticosteroids should be considered in those instances in which anti-pyretics are insufficient. Patients should be evaluated for signs and symptoms of infection and if necessary treated in line with local practice. Upon resolution of pyrexia dabrafenib should be restarted 
with appropriate anti-pyretic prophylaxis, either 1) at the same dose level, or, 2) reduced by one dose level if the pyrexia is recurrent and/or was accompanied by other severe symptoms including dehydration, hypotension or renal failure.Uveitis. No dose modifications are required for uveitis as long as effective local therapies can 
control ocular inflammation. If uveitis does not respond to local ocular therapy, dabrafenib should be withheld until resolution of ocular inflammation and then dabrafenib should be restarted reduced by one dose level. No dose modification of trametinib is required when taken in combination with dabrafenib. RAS mutation positive 
non-cutaneous malignancies. The benefits and risks should be considered before continuing treatment with dabrafenib in patients with a non-cutaneous malignancy that has a RAS mutation. No dose modification of trametinib is required when taken in combination with dabrafenib. Left ventricular ejection fraction (LVEF) reduction/
Left ventricular dysfunction. If dabrafenib is being used in combination with trametinib and absolute decrease of > 10% in LVEF compared to baseline and the ejection fraction is below the institution’s lower limit of normal (LLN), please refer to the trametinib SmPC for dose modification instructions for trametinib. No dose modification 
of dabrafenib is required when taken in combination with trametinib. Retinal vein occlusion (RVO) and Retinal pigment epithelial detachment (RPED). If patients report new visual disturbances such as diminished central vision, blurry vision, or loss of vision at any time while on combination therapy with dabrafenib and trametinib, please 
refer to the trametinib SmPC for dose modification instructions for trametinib. No dose modification of dabrafenib is required when taken in combination with trametinib for confirmed cases of RVO or RPED. Interstitial lung disease (ILD)/Pneumonitis. In patients treated with dabrafenib in combination with trametinib with suspected ILD 
or pneumonitis, including patients presenting with new or progressive pulmonary symptoms and findings including cough, dyspnea, hypoxia, pleural effusion, or infiltrates, pending clinical investigations, please refer to the trametinib SmPC for dose modification instructions for trametinib. No dose modification of dabrafenib is required 
when taken in combination with trametinib for cases of ILD or pneumonitis. Non- Caucasian patients. The safety and efficacy of dabrafenib in non-Caucasian patients have not been established. No data are available. Elderly. No adjustment of the initial dose is required in patients > 65 years of age. Renal impairment. No dose adjustment 
is required for patients with mild or moderate renal impairment. There are no clinical data in subjects with severe renal impairment and the potential need for dose adjustment cannot be determined. Dabrafenib should be used with caution in patients with severe renal impairment when administered as monotherapy or in combination 
with trametinib. Hepatic impairment. No dose adjustment is required for patients with mild hepatic impairment. There are no clinical data in subjects with moderate to severe hepatic impairment and the potential need for dose adjustment cannot be determined. Hepatic metabolism and biliary secretion are the primary routes of 
elimination of dabrafenib and its metabolites and patients with moderate to severe hepatic impairment may have increased exposure. Dabrafenib should be used with caution in patients with moderate or severe hepatic impairment when administered as monotherapy or in combination with trametinib. Paediatric population. The safety 
and efficacy of dabrafenib have not yet been established in children and adolescents (< 18 years). No clinical data are available. Studies in juvenile animals have shown adverse effects of dabrafenib which had not been observed in adult animals. Method of administration. The dabrafenib capsules are to be swallowed whole with water. 
The capsules should not be chewed or opened and should not be mixed with food or liquids due to chemical instability of dabrafenib. It is recommended that the doses of dabrafenib be taken at similar times every day, leaving an interval of approximately 12 hours between doses. When dabrafenib and trametinib are taken in combination, 
the once-daily dose of trametinib should be taken at the same time each day with either the morning dose or the evening dose of dabrafenib. Dabrafenib should be taken at least one hour before, or at least 2 hours after a meal. If a patient vomits after taking dabrafenib, the patient should not retake the dose and should take the next 
scheduled dose. Please refer to trametinib SmPC for information on method of administration when given in combination with dabrafenib. CONTRA-INDICATIONS. Hypersensitivity to the active substance or to any of the excipients. UNDESIRABLE EFFECTS. Summary of the safety profile: The dabrafenib monotherapy safety profile is 
based on data from five clinical studies and included 578 patients with melanoma. The most frequently occurring adverse drug reactions (ADRs) (≥ 15 %) reported with dabrafenib were hyperkeratosis, headache, pyrexia, arthralgia, fatigue, nausea, papilloma, alopecia, rash and vomiting.The safety of dabrafenib in combination with 
trametinib has been evaluated in 2 Phase III studies, MEK115306 and MEK116513, where an analysis of the safety of dabrafenib in combination with trametinib has been conducted in 209 and 350 patients, respectively, with BRAF V600 mutation positive unresectable or metastatic melanoma receiving dabrafenib (150 mg twice 
daily) and trametinib (2 mg once daily) combination therapy. The most common adverse reactions (≥ 20 %) for dabrafenib and trametinib combination therapy include pyrexia, fatigue, nausea, headache, chills, diarrhoea, rash, arthralgia, hypertension, vomiting and cough. Tabulated summary of adverse reactions: ADRs which were 
reported are listed below by MedDRA body system organ class and by frequency. The following convention has been utilised for the classification of frequency: Very common: ≥ 1/10 - Common: ≥ 1/100 to < 1/10 - Uncommon: ≥ 1/1,000 to < 1/100 - Rare: ≥ 1/10,000 to < 1/1,000 - Not known: (cannot be estimated from the 
available data). Dabrafenib monotherapy: Table 3: Adverse reactions reported in melanoma trials: System Organ Class: Frequency (all grades): Adverse Reactions: Neoplasms benign, malignant and unspecified (including cysts and polyps): Very common: Papilloma. - Common: Cutaneous squamous cell carcinoma, Seborrhoeic 
keratosis, Acrochordon (skin tags), Basal cell carcinoma. - Uncommon: New primary melanoma. Immune system disorders: Uncommon: Hypersensitivity. Metabolism and nutrition disorders: Very common: Decreased appetite. - Common: Hypophosphataemia, Hyperglycaemia. Nervous system disorders: Very common: Headache. Eye 
disorders: Uncommon: Uveitis. Respiratory, thoracic and mediastinal disorders: Very common: Cough. Gastrointestinal disorders: Very common: Nausea, Vomiting, Diarrhoea. - Common: Constipation. - Uncommon: Pancreatitis. Skin and subcutaneous tissue disorders: Very common: Hyperkeratosis, Alopecia, Rash, Palmar –plantar 
erythrodysaesthesia syndrome. - Common: Dry skin, Pruritus, Actinic keratosis, Skin lesion, Erythema. - Uncommon: Panniculitis. Musculoskeletal and connective tissue disorders: Very common: Arthralgia, Myalgia, Pain in extremity. Renal and urinary disorders: Uncommon: Renal failure, acute renal failure, Nephritis. General disorders 
and administration site conditions: Very common: Pyrexia, Fatigue, Chills, Asthenia. - Common: Influenza-like illness. Investigations: Common: LVEF decrease. - Uncommon: QT prolongation. Dabrafenib and trametinib combination therapy: Table 4: Adverse reactions occurring in the two randomised phase III combination studies 
MEK115306 (n = 209) and MEK116513a (n=350). System Organ Class: Frequency (all grades): Adverse Reactions: Infections and Infestations: Very Common: Urinary tract infection, Nasopharyngitis. - Common: Cellulitis, Folliculitis, Paronychia, Rash pustular. Neoplasms benign, malignant and unspecified (incl cysts and polyps): 
Common: Cutaneous squamous cell carcinomab, Papillomac, Seborrhoeic keratosis, Acrochordon (skin tags). - Uncommon: New primary melanoma. Blood and lymphatic system disorders: Very common: Neutropenia. - Common: Anaemia, Thrombocytopenia, Leukopenia. Immune system disorders: Uncommon: Drug Hypersensitivity. 
Metabolism and nutrition disorders: Very common: Decreased appetite - Common: Dehydration, Hyponatraemia, Hypophosphataemia, Hyperglycaemia. Nervous system disorders: Very common: Headache, Dizziness. Eye disorders: Common: Vision blurred, Visual impairment. - Uncommon: Chorioretinopathy, Uveitis, Retinal detachment, 
Periorbital oedema. Cardiac disorder: Common: Ejection fraction decreased, Bradycardia. Vascular disorders: Very common: Hypertension, Haemorrhaged. - Common: Hypotension. - Uncommon: Lymphoedemaa. Respiratory, thoracic and mediastinal disorders: Very Common: Cough. - Common: Dyspnoea. - Uncommon: Pneumonitis. 
Gastrointestinal disorders: Very common: Abdominal pain, Constipation, Diarrhoea, Nausea, Vomiting. - Common: Dry mouth, Stomatitis. - Uncommon: Pancreatitis. Hepatobiliary disorder: Very Common: Alanine aminotransferase increased, Aspartate aminotransferase increased. - Common: Blood alkaline phosphatase increased, 
Gamma-glutamyltransferase increased. Skin and subcutaneous disorders: Very common: Dry skin, Pruritus, Rash, Dermatitis acneiform. - Common: Erythema, Actinic keratosis, Night sweats, Hyperkeratosis Alopecia, Palmar-plantar erythrodysaesthesia syndrome, Skin lesion, Hyperhidrosis, Panniculitis, Skin Fissures. Musculoskeletal 
and connective tissue disorders: Very common: Arthralgia, Myalgia, Pain in extremity. - Common: Muscle spasmsa, Blood creatine phosphokinase increased. Renal and urinary disorders: Uncommon: Renal failurea, Nephritis. General disorders and administration site conditions: Very Common: Fatigue, Chills, Asthenia, Oedema peripheral, 
Pyrexia. - Common: Mucosal inflammation Influenza-like illness Face oedema. Investigations: Common: Heart rate decreased. a. The safety profile from MEK116513 is generally similar to that of MEK115306 with the following exceptions: 1) the following adverse reactions have a higher frequency category as compared to MEK115306: 
Muscle spasm (Very common); Renal failure and Lymhoedema (Common); Acute renal failure (Uncommon); 2) the following adverse reactions have occurred in MEK116513 but not in MEK115306: cardiac failure, left ventricular dysfunction, interstitial lung disease, rhabdomyolysis (Uncommon). - b. cu SCC: SCC of the skin, SCC in 
situ (Bowen’s disease) and keratoacanthoma. - c. Papilloma, skin papilloma. - d. Bleeding from various sites, including intracranial bleeding and fatal bleeding. Reporting of suspected adverse reactions. Reporting suspected adverse reactions after authorisation of the medicinal product is important. It allows continued monitoring of 
the benefit/risk balance of the medicinal product. Healthcare professionals are asked to report any suspected adverse reactions via the national reporting system. Description of selected adverse reactions. Cutaneous squamous cell carcinoma Cutaneous squamous cell carcinomas (including those classified as keratoacanthoma or 
mixed keratoacanthoma subtype) occurred in 9 % of patients treated with dabrafenib monotherapy in the integrated safety population and 3 % of patients treated with dabrafenib in combination with trametinib in MEK115306. With dabrafenib monotherapy, approximately 70 % of events occurred within the first 12 weeks of treatment 
with a median time to onset of 8 weeks. In patients who received the combination dose of dabrafenib in combination with trametinib, events occurred later with the median time to onset of 22 weeks. Ninety-six percent of patients on dabrafenib monotherapy in the integrated safety population and all patients on combination therapy 
in the Phase III studies who developed cuSCC continued on treatment without dose modification. New primary melanoma. New primary melanomas have been reported in clinical trials with dabrafenib as monotherapy and in combination with trametinib. Cases were managed with excision and did not require treatment modification. 
Non-cutaneous malignancy. Activation of MAP-kinase signalling in BRAF wild type cells which are exposed to BRAF inhibitors may lead to increased risk of non- cutaneous malignancies, including those with RAS mutations. In clinical trials non-cutaneous malignancies were reported in 1 % (6/586) of patients with dabrafenib 
monotherapy, and 1 % (3/209) of patients in study MEK115306 and < 1 % (3/350) of patients in study MEK116513 with dabrafenib in combination with trametinib. Cases of RAS-driven malignancies have been seen with dabrafenib as monotherapy and in combination with trametinib. Patients should be monitored as clinically 
appropriate. Haemorrhage. Haemorrhagic events, including major haemorrhagic events and fatal haemorrhages have occurred in patients taking dabrafenib in combination with trametinib. Please refer to the trametinib SmPC. LVEF Reduction/Left Ventricular Dysfunction. In the integrated safety population decreased LVEF has been 
reported in 1 % of patients treated with dabrafenib as monotherapy, and 6 to 8 % of patients treated with dabrafenib in combination with trametinib in two Phase III clinical trials, with most cases being asymptomatic and reversible. Patients with LVEF lower than the institutional lower limit of normal were not included in clinical trials 
with dabrafenib. Dabrafenib in combination with trametinib should be used with caution in patients with conditions that could impair left ventricular function. Pyrexia. Fever has been reported in clinical trials with dabrafenib as monotherapy and in combination with trametinib; the incidence and severity of pyrexia are increased with the 
combination therapy. For patients who received dabrafenib in combination with trametinib and developed pyrexia, approximately half of the first occurrences of pyrexia happened within the first month of therapy and approximately one-third of the patients had 3 or more events. In 1 % of patients receiving dabrafenib as monotherapy 
in the integrated safety population in clinical trials, serious non-infectious febrile events were identified as fever accompanied by severe rigors, dehydration, hypotension and/or acute renal insufficiency or pre-renal origin in subjects with normal baseline renal function. The onset of these serious non-infectious febrile events was typically 
within the first month of therapy. Patients with serious non-infectious febrile events responded well to dose interruption and/or dose reduction and supportive care. Hepatic Events. Hepatic adverse events have been reported in clinical trials with dabrafenib in combination with trametinib. Please refer to the trametinib SmPC. Hypertension. 
Elevations in blood pressure have been reported in association with dabrafenib in combination with trametinib, in patients with or without pre-existing hypertension. Blood pressure should be measured at baseline and monitored during treatment, with control of hypertension by standard therapy as appropriate. Arthralgia. Arthralgia 
was reported very commonly in clinical trials with dabrafenib as monotherapy and in combination with trametinib (approximately 25 %) although these were mainly grade 1 and 2 in severity with Grade 3 occurring uncommonly (< 1 %) and no Grade 4 occurrences being reported. Hypophosphataemia. Hypophosphataemia has been 
reported commonly in the integrated safety population in clinical trials with dabrafenib monotherapy (7 %) and in combination with trametinib in Phase III trials (3 to 4 %). It should be noted that approximately half of these occurrences with dabrafenib monotherapy (4 %) and ≤ 1 % with dabrafenib in combination with trametinib were 
Grade 3 in severity. Pancreatitis. Pancreatitis has been reported in dabrafenib monotherapy and in combination with trametinib. Unexplained abdominal pain should be promptly investigated to include measurement of serum amylase and lipase. Patients should be closely monitored when re-starting dabrafenib after an episode of 
pancreatitis. Renal failure. Renal failure due to pyrexia-associated pre-renal azotaemia or granulomatous nephritis was uncommon; however dabrafenib has not been studied in patients with renal insufficiency (defined as creatinine > 1.5 x ULN). Caution should be used in this setting. Special populations. Elderly Of the total number 
of patients in clinical studies of dabrafenib (N = 578), 22 % were 65 years of age and older, and 6 % were 75 years of age and older. Compared with younger subjects (< 65), more subjects ≥ 65 years old had adverse reactions that led to study drug dose reductions (22 % versus 12 %) or interruptions (39 % versus 27 %). In addition, 
older patients experienced more serious adverse reactions compared to younger patients (41 % versus 22 %). No overall differences in efficacy were observed between these subjects and younger subjects. In the phase III studies MEK115306 (n=209) and MEK116513 (n=350) with dabrafenib in combination with trametinib in 
patients with unresectable or metastatic melanoma, 56 patients (27 %) and 77 patients (22%) respectively were ≥ 65 years of age, 11 patients (5 %) and 21 patients (6%) respectively were ≥ 75 years of age. The proportion of patients experiencing AEs was similar in those aged < 65 years and those aged ≥ 65 years in both studies. 
Patients ≥ 65 years were more likely to experience SAEs and AEs leading to permanent discontinuation of medicinal product, dose reduction and dose interruption than those < 65 years. MARKETING AUTHORISATION HOLDER. Novartis Europharm Limited, Frimley Business Park, Camberley GU16 7SR, United Kingdom. MARKETING 
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In summary, neoadjuvant administration of nivolumab 
is safe and feasible in stage I-IIIA NSCLC with a prelim-
inary signal that anti-PD-1 immunotherapy may have 
activity in early stage lung cancer. Following these ini-
tial results, the study will be expanded. One cohort will 
receive a third dose of nivolumab preoperatively and the 
other will receive the combination of nivolumab and ipi-
limumab preoperatively.

Adjuvant or neoadjuvant chemotherapy in resectable stage 
IB-IIIA NSCLC?
A study was conducted to compare the disease free sur-
vival (DFS) with adjuvant chemotherapy and neoadju-
vant chemotherapy in patients with resectable NSCLC. 
Patients (N=198) with stage IB-IIIA NSCLC were ran-
domly assigned to 3 cycles adjuvant DC (Docetaxel: 
75mg/m2, Carboplatin: AUC 5 on day 1 every 3 weeks) 
or 3 cycles neoadjuvant DC at the same schedule fol-
lowed by surgery 3-6 weeks after chemotherapy. The 
primary endpoint was 3 year DFS, while key second-
ary objectives included 3 and 5-year OS and safety.3

In this study, no significant difference in the 3-year DFS 
rate was seen: 56.0% with adjuvant chemotherapy vs. 
43.0% with neoadjuvant chemotherapy (HR[95%CI]: 
0.76[0.51-1.13], p = 0.172). The median DFS with neo-
adjuvant chemotherapy was 2.3 months in this study 
(5.2 months with adjuvant chemotherapy), which is very 
poor compared to what was seen in other studies. Also 
with respect to OS, no significant differences were seen 
(3-year OS 68.0% vs. 64.0%; HR[95%CI]: 0.88[0.54-
1.43], p= 0.60).3

Metastatic NSCLC
Immunotherapy
First-line pembrolizumab plus chemotherapy pro-
longs survival in advanced NSCLC with a high PD-L1 
expression
In KEYNOTE-024, a total of 305 untreated patients 
with advanced NSCLC and a PD-L1 tumor proportion 
score (TPS) of at least 50% (i.e. expressing PD-L1 in at 
least 50% of tumor cells) were randomly assigned to a 
treatment with pembrolizumab (200mg Q3W for 35 cy-
cles), or 4 to 6 cycles of investigator’s choice of platinum-
based doublet chemotherapy (cisplatin + pemetrexed, 
carboplatin or cisplatin + gemcitabine, carboplatin plus 
paclitaxel), with optional pemetrexed maintenance for 
non-squamous NSCLC patients. Patients with activat-
ing mutations in EGFR, ALK, or ROS were not eligible 
for the trial.

After a median follow-up of 11.2 months, 48% of pa-
tients remained on treatment in the pembrolizumab 
arm as compared to 10% in the chemotherapy arm. In 
total, 44% of patients in the chemotherapy arm used the 
option to cross over to pembrolizumab. Patients in the 
pembrolizumab arm had a median PFS that was more 
than 4 months longer than patients in the chemother-
apy arm (median PFS: 10.4 vs. 6.0 months; HR[95%CI]: 
0.50[0.37-0.68], p< 0.001) (Figure 1). After 12 months, 
48% of patients on pembrolizumab were free of pro-
gression as compared to 15% of patients treated with 
chemotherapy. This PFS benefit also translated into a 
significant OS advantage for pembrolizumab. After 12 
months, 70% of the patients in the pembrolizumab arm 
was still alive, while this was only the case for 54% in 
the chemotherapy treated population (median OS not 
reached in both arms, HR[95%CI]: 0.60[0.41-0.89]; p= 
0.005). This OS benefit is even more remarkable tak-
ing into the significant cross-over in this trial (50% 
cross-over: 44% in study, 6% to other anti-PD1/PD-L1 
therapy). The objective response rate (ORR) with pem-
brolizumab was also significantly larger than what was 
seen with chemotherapy (45% vs. 28%; p= 0.0011).4

Interestingly, also the incidence of grade 3/4 adverse 
events was lower with pembrolizumab than with che-
motherapy: 26% vs. 51%. In total 11 patients (7%) dis-
continued pembrolizumab due to treatment-related AEs 
as compared to 16 (11%) in the chemotherapy arm.4

In summary, pembrolizumab reduced the risk of dis-
ease progression by 50% as compared to chemother-
apy. Moreover, the risk of dying was also reduced by 
40%, despite 50% of cross-over in this trial. Based on 
these findings, pembrolizumab is likely to become the 
new standard 1st line therapy for patients with advanced 
NSCLC patients with high PD-L1 expression, who do 
not harbor activating oncogenic driver mutations

Greater patient selection may be needed for 1st line 
nivolumab to delay progression in advanced NSCLC
A second study investigating a PD-L1 checkpoint in-
hibitor in the first-line treatment of advanced NSCLC 
(CheckMate 026) failed to show a PFS advantage of 
nivolumab over chemotherapy. CheckMate 026 inves-
tigated the efficacy of 1st-line nivolumab compared to 
platinum-based doublet chemotherapy in 423 patients 
with advanced NSCLC and PD-L1 positive tumours. 
Patients with EGFR activating mutations and ALK 
translocations, which are sensitive to targeted thera-
py, were excluded. The primary endpoint was PFS, as-
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sessed by an independent radiology review committee 
in patients with PD-L1 in 5% or more tumour cells.5

The big difference with KEYNOTE-024 and this trail is 
the fact, that the inclusion criteria for PD-L1 expression 
were far less stringent in CheckMate 026. In fact, Check-
Mate 026 included patients with a PD-L1 TPS of at least 
1% as compared to 50% for KEYNOTE-024. Among 
the 423 patients with a TPS of at least 5% included in 
CheckMate 026, the median PFS was 4.1 months with 
nivolumab as compared to 5.9 months with chemo-
therapy (HR[95%CI]: 1.15[0.91-145]; p=0.25). The OS 
was 14.4 months with nivolumab as compared to 13.2 
months with chemotherapy. (HR[95%CI]: 1.02[0.80-
1.30]). With respect to safety, no new toxicity signals 
were reported with nivolumab and it was less toxic than 
chemotherapy.5

The most probable reason for a lack of PFS advantage 
is the broad range of patients that was included in this 
trial, with a PD-L1 threshold of only 1% or more. The 
standard 1st line treatment with platinum-doublet che-
motherapy in this setting gives a median PFS of ap-
proximately 6 months. In order to improve on this with 
a PD-1 inhibitor, a more stringent PD-L1 threshold is 
probably needed.

First-line pembrolizumab plus chemotherapy improves 
outcomes in advanced NSCLC
In the phase II KEYNOTE-021 study, the combination 
of pembrolizumab with platinum-based chemothera-
py was assessed among 123 patients with stage IIIB/IV 
chemotherapy-naïve, non-squamous NSCLC. Patients 
in the trial were treated with four cycles of carboplat-
in (AUC 5) and pemetrexed (500mg/m2 q3w), with or 
without 24 months of pembrolizumab (200mg q3w). 
Maintenance pemetrexed was allowed in both treat-
ment arms. In this study, patients were not selected by 
the amount of PD-L1 expression and the randomization 
was stratified according to the PD-L1 tumor proportion 
score (TPS) (at least 1%, or below 1%). The primary end-
point was ORR, with PFS as key secondary objective.6

The median exposure to the pembrolizumab-chemo-
therapy combination in this study was 8.0 months as 
compared to 4.9 months when only chemotherapy was 
given. After a median follow-up of 10.6 months, the 
pembrolizumab-chemotherapy combination was shown 
to be associated with a significantly higher ORR than 
chemotherapy alone (55% vs. 29%; p= 0.0016). In the 
subgroup of patients with a PD-L1 TPS of 50% or more, 
the ORR with pembrolizumab-chemotherapy was 80%. 
Adding pembrolizumab to chemotherapy also led to a 
significant prolongation of the PFS with more than 4 
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Figure 1. Progression free survival with 1st line pembrolizumab in advanced NSCLC.4
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months (median PFS: 13.0 vs. 8.9 months; HR[95%CI]: 
0.53[0.31-0.91]; p= 0.012). At 6 months, 77% of pa-
tients in the pembrolizumab-chemotherapy arm was 
still alive and free of progression as compared to 63% 
in the chemotherapy arm. The combination was associ-
ated with a higher rate of grade 3/4 adverse events (39% 
vs. 26%), but this did not lead to more toxicity-related 
treatment discontinuations (10% vs. 13%).6

These encouraging data will now be further investigated 
in a randomized phase III study with a similar design.

Significant survival gains with atezolizumab vs. docetax-
el in advanced NSCLC
The OAK study enrolled 1,225 patients with previous-
ly treated NSCLC and, after stratification according to 
PD-L1 status, number of prior chemotherapy regimens 
and histology, randomized them to intravenous atezoli-
zumab (1,200 mg every 3 weeks) or docetaxel (75 mg/
m2 every 3 weeks). In the preliminary analysis of data 
from 850 patients, researchers saw a 27% improvement 
in OS in the patients receiving azetolizumab compared 
to those treated with docetaxel (median OS: 13.8 vs. 9.6 
months; HR[95%CI]: 0.73[0.62-0.87]; p= 0.0003), re-
gardless of their PD-L1 expression levels and including 
patients with PD-L1 expression of less than 1%.7

When patients were stratified according to their level 
of PD-L1 expression, the OS was 59% greater among 
patients in the highest tertile of PD-L1 expression who 
were treated with azetolizumab, compared to the same 
group treated with docetaxel (median PFS: 20.5 vs. 8.9 

months; HR[95%CI]: 0.41[0.27-0.64]; p< 0.0001).  An 
overview of the OS results in function of the PD-L1 ex-
pression in this study is depicted in Figure 2.7

However even in patients with no PD-L1 expression, 
there was still a significant 25% improvement in OS 
with atezolizumab compared to those treated with 
docetaxel. The improvements in OS were similar in 
patients with squamous and non-squamous histology.

Targeted therapy
Ceritinib delays disease progression in patients with 
pre-treated ALK-rearranged lung cancer
ASCEND-5 included a total of 231 patients with met-
astatic, ALK-positive NSCLC who had progressive dis-
ease at enrolment. In order to be eligible for the study, 
patients should have been treated with prior crizotinib 
and 1 or 2 previous lines of chemotherapy (including at 
least one platinum-based regimen). Patients were ran-
domized to receive either ceritinib (750mg once daily), 
or chemotherapy (pemetrexed 500mg/m2 [N=40] or 
docetaxel 75mg/m2 [N=73] every 21 days). In case of 
disease progression on chemotherapy, patients were al-
lowed to crossover to ceritinib. The primary endpoint 
of the trial was PFS by independent review.8

The median treatment exposure to ceritinib was 30.3 
weeks as compared to 6.3 weeks for chemotherapy. Af-
ter a median follow-up of 16.5 months, ceritinib was 
shown to be associated with a significantly longer PFS 
than chemotherapy: median PFS 5.4 vs. 1.6 months 
(HR[95%CI]: 0.49[0.36-0.67]; p< 0.001) (Figure 3). This 
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PFS benefit with ceritinib was observed across all inves-
tigated subgroups, including age, sex, race, the presence 
of brain metastases at baseline, the WHO performance 
status, the smoking history and the previous response 
to crizotinib. Also the ORR was significantly higher 
with ceritinib than with chemotherapy (39.1% vs. 6.9%; 
p< 0.001). No difference in OS was seen in this trial 
(impacted by the 75 patients who crossed over to ceri-
tinib following discontinuation on chemotherapy).8

Patients on ceritinib had similar toxicities than what 
was observed in phase I and II studies. The most fre-
quent grade 3/4 adverse events on ceritinib were nau-
sea (7.8%), vomiting (7.8%) and diarrhea (4.3%) with 
chemotherapy, neutropenia (15.5%), fatigue (4.4%) and 
nausea (1.8%) as the most common high-grade adverse 
events. Compared to chemotherapy, ceritinib also sig-
nificantly improved the patient-reported outcomes, in-
cluding cancer-specific symptoms and overall health 
status (p< 0.05).8

In summary, this is the first randomized study compar-
ing a second generation ALK inhibitor to standard sec-
ond-line chemotherapy in ALK-positive patients who 
fail the standard first line treatment (crizotinib). This 
study shows that ceritinib leads to a significantly longer 
PFS than what is seen with chemotherapy. As such, 
these data will likely establish sequential crizotinib fol-
lowed by a second generation ALK inhibitor (i.e. ceri-

tinib, or alectinib) as the standard treatment for patients 
with metastatic ALK-positive NSCLC.

OS results of LUX-Lung 7 comparing afatinib and gefi-
tinib in EGFR+ advanced NSCLC
The LUX-Lung 7 trial directly compared the efficacy and 
safety of second-generation EGFR-directed therapy afa-
tinib and first-generation gefitinib in the first-line treat-
ment of patients with EGFR+ NSCLC.9 Updated data 
from this trial, presented at ESMO 2016 confirmed the 
previously reported PFS benefit with afatinib. The me-
dian PFS was 11.0 months for afatinib as compared to 
10.9 months for gefitinib (HR[95%CI]: 0.74[0.57-0.95]; 
p= 0.0178). At 18 months, the PFS rate was 27.3% 
with afatinib as compared to 15.7% with gefitinib. Af-
ter 2 years, these rates were 16% and 78.3% respectively. 
No significant difference in OS was seen between both 
arms (median OS: 27.9 months with afatinib vs. 24.5 
months with gefitinib; HR[95%CI]: 0.86[0.66-1.12]; p= 
0.2580). Prespecified subgroup analyses showed simi-
lar OS trends with afatinib vs. gefitinib in patients with 
Del19 (30.7 vs. 26.4 months; HR[95%CI]: 0.83[0.58–
1.17]) and L858R (25.0 vs. 21.2 months; HR[95%CI]: 
0.92[0.62–1.36]) mutations. The adverse events profile 
of afatinib and gefitinib was virtually unchanged since 
the primary analysis.9
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Figure 1. Progression free survival in the phase III ASCEND-5 study assessing ceritinib in crizotinib and chemotherapy 

pre-treated advanced NSCLC.8
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IMPRESS confirms detrimental effect of continuing ge-
fitinib plus chemotherapy beyond progression
IMPRESS evaluated the continuation of gefitinib plus 
cisplatin/pemetrexed (cis/pem) vs. placebo plus cis/pem 
in patients with acquired resistance to 1st line gefitinib. 
Primary PFS results previously confirmed that continu-
ing gefitinib in addition to cis/pem is of no clinical ben-
efit. During ESMO 2016, the OS data of this study were 
presented. A total of 265 chemotherapy-naïve patients 
with locally advanced/metastatic NSCLC with activat-
ing EGFR mutation, progression on 1st line gefitinib were 
enrolled in the study. The OS analysis revealed that con-
tinuation of gefitinib plus cis/pem was detrimental to 
OS as compared to placebo (HR: 1.44, p= 0.016). Data 
from a subgroup analysis by plasma T790M mutation 
status showed a HR of 1.49 for T790M-positive and a 
HR of 1.15 for T790M-negative patients.10

In summary, the final IMPRESS data indicate that pa-
tients with acquired resistance to 1st line gefitinib should 
not continue to receive the TKI plus doublet chemother-
apy beyond progression, given the observed detrimen-
tal effect on OS.

Selumetinib does not improve the survival in KRAS-
mutant NSCLC
Selumetinib inhibits an effector protein immediately 
downstream from KRAS, which was thought to turn 
off KRAS-mediated signaling in KRAS-mutant cancers. 
An earlier phase II trial in KRAS-mutant NSCLC had 
shown significant improvements in PFS and ORR in 
patients treated with selumetinib plus docetaxel com-
pared to docetaxel alone. In the presented  phase III, 
double-blind, randomized SELECT-1 trial, 510 patients 
with KRAS-mutant NSCLC were randomized either to 
oral selumetinib (75mg, twice daily) plus intravenous 
docetaxel (75mg/m2 on day 1 of a 21 day-cycle), or 
docetaxel plus placebo.11

At data cut-off, the median PFS was not significant-
ly different between the selumetinib arm and placebo 
arm (3.9 months vs. 2.8 months, HR: 0.93, p=0.44), 
nor was there a significant difference in median OS (8.7 
months vs. 7.9 months, HR 1.05, p=0.64). There was a 
trend towards a higher ORR in the selumetinib group 
compared to the placebo group (20.1% vs. 13.7%, OR: 
1.61, p=0.051). Serious adverse events occurred more 
frequently in patients treated with the selumetinib plus 
docetaxel combination compared to placebo (49% vs. 
32%), as did adverse events leading to hospitalization 
(46% vs. 30%).11

The results of the phase III trial demonstrate that the 
addition of selumetinib to docetaxel, in patients with 
advanced KRAS mutant lung cancer, does not provide 
clinical benefit.
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