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Abstract
Activating mutations in the epidermal growth factor receptor (EGFR) gene have been identified as key oncogenic drivers 
of non-small cell lung cancer (NSCLC). Osimertinib  (Tagrisso®) is an orally administered, third-generation EGFR tyrosine 
kinase inhibitor (EGFR-TKI) that is widely approved for the first-line treatment of advanced NSCLC with activating EGFR 
mutations. In the pivotal phase III FLAURA trial, osimertinib significantly prolonged progression-free survival (PFS) and 
overall survival (OS) relative to first-generation EGFR-TKIs in patients with previously untreated, EGFR mutation-positive, 
advanced NSCLC. Osimertinib also significantly prolonged central nervous system (CNS) PFS in patients with CNS metas-
tases at trial entry. Osimertinib had a generally manageable tolerability profile; the majority of adverse events considered 
to be possibly related to treatment were of mild to moderate severity. Osimertinib represents a valuable targeted therapeutic 
for use in adults with previously untreated, EGFR mutation-positive, advanced NSCLC.

Plain Language Summary
Non-small cell lung cancer (NSCLC) is the most common type of lung cancer and is associated with a poor prognosis. In 
about 17% of Caucasian patients and 39% of Asian patients with NSCLC, mutations in the epidermal growth factor receptor 
(EGFR) gene drive tumour growth. EGFR tyrosine kinase inhibitors (EGFR-TKIs) improve clinical outcomes in patients with 
NSCLC harbouring EGFR mutations. Osimertinib  (Tagrisso®) is the first approved third-generation EGFR-TKI. When given 
to patients with previously untreated, EGFR mutation-positive, advanced NSCLC, osimertinib delayed disease progression 
or death by ≈ 9 months and extended overall survival by ≈ 7 months relative to first-generation EGFR-TKIs. Overall, the 
tolerability of osimertinib was similar to that of the first-generation EGFR-TKIs. Osimertinib is an effective, valuable treat-
ment for patients with previously untreated, EGFR mutation-positive, advanced NSCLC.
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1 Introduction

Non-small cell lung cancer (NSCLC) accounts for the major-
ity (≈ 85%) of all lung cancers and is a leading contributor to 
cancer-related mortality; advanced NSCLC is associated with 
a 5-year survival rate of < 5% [1, 2]. The best-characterized 
oncogenic drivers of NSCLC include activating mutations in 
the tyrosine kinase domain of the epidermal growth factor 
receptor (EGFR) gene, the most common of which are exon 
19 deletions and the exon 21 L858R substitution [3]. EGFR 
mutation prevalence varies based on ethnicity, with mutations 
being detected in ≈ 17% of Caucasian patients and ≈ 39% of 
Asian patients with NSCLC [2]. These mutations serve as both 
biomarkers and rational molecular targets for tailored therapy, 
sensitizing the tumours that harbour them to the effects of 
EGFR tyrosine kinase inhibitors (EGFR-TKIs) [4].

The emergence of EGFR-TKIs at the beginning of the 
21st century constituted a paradigm shift in the manage-
ment of EGFR mutation-positive NSCLC, heralding an era 
of precision medicine. Compared with traditional cytotoxic 
therapies, EGFR-TKIs have improved clinical outcomes and 
health-related quality of life in patients with advanced disease 
[5]. However, acquired resistance to first-generation (e.g. erlo-
tinib, gefitinib) and second-generation (e.g. afatinib, dacomi-
tinib) EGFR-TKIs typically develops after a median of 9–15 
months, with the EGFR T790M gatekeeper mutation appear-
ing to mediate the development of resistance in ≈ 50–60% 
of patients [6]. Furthermore, the aforementioned EGFR-TKIs 
(particularly second-generation) non-selectively inhibit wild-
type EGFR and can be associated with dose-limiting toxicities 
[7, 8]. Third-generation EGFR-TKIs have been designed to 
selectively inhibit the sensitizing and T790M mutant forms of 
EGFR tyrosine kinase whilst largely sparing wild-type EGFR 
activity and thus reducing off-target toxicity relative to earlier-
generation EGFR-TKIs [7, 8].

Osimertinib  (Tagrisso®) is an orally administered, third-
generation EGFR-TKI that is widely approved for the first-line 
treatment of advanced NSCLC with activating EGFR muta-
tions (Sect. 4). This article reviews the clinical efficacy and 
tolerability of osimertinib in this indication. An overview of 
the pharmacological properties of osimertinib is provided in 
Table 1. While osimertinib has also been approved in other 
NSCLC treatment settings (e.g. in EGFR-TKI-experienced 
patients with advanced EGFR T790M mutation-positive 
NSCLC; reviewed previously [9]) in many countries, use in 
these indications is beyond the scope of this review.

2  Therapeutic Efficacy of Osimertinib

The therapeutic efficacy of osimertinib in the first-line 
treatment of EGFR mutation-positive, advanced NSCLC 
was evaluated in the randomized, double-blind, active-
controlled, multinational phase III FLAURA trial (Fig. 1) 
[10]. Promising results in this treatment setting were ini-
tially seen in the phase I component of the AURA trial 
[11]; AURA will not be discussed further, given that phase 
III data are available.

FLAURA enrolled adults with locally advanced or met-
astatic NSCLC who had not previously been treated for 
advanced disease and were eligible for first-line treatment 
with a first-generation EGFR-TKI [10]. The presence of 
the EGFR exon 19 deletion or L858R mutation (alone or 
in conjunction with other EGFR mutations), confirmed 
locally or centrally, was also required. Patients with central 
nervous system (CNS) metastases were eligible if their 
condition was neurologically stable [10].

Patients were assigned oral osimertinib (n = 279) or 
an oral comparator EGFR-TKI (erlotinib or gefitinib; 
n = 277) [dosages provided in Table 2], with randomiza-
tion stratified by tumour EGFR mutation (exon 19 dele-
tion or L858R) and race (Asian or non-Asian) [10]. Treat-
ment continued until disease progression (if deemed to be 
of clinical benefit, treatment was permitted to continue 
beyond the point of disease progression), unacceptable 
toxicity or withdrawal of consent. The primary endpoint 
was progression-free survival (PFS), determined by inves-
tigator assessments based on RECIST version 1.1 criteria. 
Efficacy analyses were conducted in the full analysis set 
(FAS), which included all randomized patients [10]. After 
the primary endpoint analysis, progression event data were 
no longer centrally collected [12]. A final analysis of over-
all survival (OS), a secondary endpoint, was planned for 
after ≈ 318 deaths in the FAS [12].

Baseline characteristics were generally well balanced 
between treatment arms [10]. The majority of patients had 
metastatic disease (95%), with 35% having visceral metas-
tases and 21% having CNS metastases. In each treatment 
group, 63% of patients had the EGFR exon 19 deletion 
at randomization and 37% had the L858R mutation [10].

2.1  Progression‑Free Survival

Osimertinib significantly prolonged investigator-assessed 
PFS relative to comparator EGFR-TKIs (primary endpoint; 
Table 2) [10]. At data cut-off for the primary analysis, the 
median duration of follow-up for PFS was 15.0 months in 
the osimertinib group and 9.7 months in the comparator 
EGFR-TKI group; RECIST-defined progression or death 
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had occurred in 49% of osimertinib recipients versus 74% 
of comparator EGFR-TKI recipients. In a sensitivity analy-
sis, results for PFS according to blinded independent cen-
tral review (BICR) were consistent with those for PFS 
based on investigator assessments [10].

The benefit of osimertinib over comparator EGFR-TKIs 
for PFS was consistent across all predefined subgroups 
assessed, including those based on EGFR mutation at ran-
domization (exon 19 deletion vs L858R), known or treated 

CNS metastases at trial entry (yes vs no) and race (Asian 
vs non-Asian) [all hazard ratios (HRs) and upper limits of 
associated 95% CIs < 1] [10]. In patients with known or 
treated CNS metastases, median PFS was 15.2 months in 
the osimertinib group versus 9.6 months in the comparator 
EGFR-TKI group (HR 0.47; 95% CI 0.30–0.74; p < 0.001); 
in patients without CNS metastases, median PFS was 19.1 
months versus 10.9 months in the corresponding groups (HR 
0.46; 95% CI 0.36–0.59; p < 0.001) [10].

Table 1  Pharmacological properties of osimertinib in advanced NSCLC with activating EGFR mutations

AST aspartate aminotransferase, AUC  area under the plasma concentration-time curve, BCRP breast cancer resistance protein, CLcr creatinine 
clearance, Cmax peak plasma concentration, CNS central nervous system, EGFR epidermal growth factor receptor, ex19del exon 19 deletion, 
LVEF left ventricular ejection fraction, NSCLC non-small cell lung cancer, P-gp P-glycoprotein, pts patients, TBil total bilirubin, TKI tyrosine 
kinase inhibitor, Tmax time to peak plasma concentration, ULN upper limit of normal, Vd volume of distribution

Pharmacodynamic properties
Binds irreversibly to clinically relevant mutant EGFR kinase forms (e.g. L858R, ex19del, T790M) to selectively inhibit mutant EGFR kinase 

activity [7, 19, 20]; potently inhibits EGFR phosphorylation in EGFR-TKI-sensitizing mutant and T790M mutant NSCLC cell lines, exhibiting 
less activity against wild-type cell lines [7, 20]

Produces two pharmacologically active metabolites; AZ7550 is similar to osimertinib in potency and selectivity, while AZ5104 is more potent in 
inhibiting both mutant EGFR and wild-type EGFR (smaller selectivity margin than osimertinib) [7, 19]

Dose-dependently induced profound and sustained tumour regression in xenograft and transgenic models of EGFR-mutant lung cancer (includ-
ing those of CNS metastases) in vivo [7, 30]; exhibited potent anti-tumour activity against both L858R and L858R/T790M EGFR-mutant 
tumours (unlike afatinib, which was only effective against the former) in transgenic mice [7]

Exhibited anti-tumour effects in pts with NSCLC harbouring various EGFR mutations (common and uncommon) in clinical trials [10, 11, 27]; 
inhibited growth of CNS metastases in pts with EGFR mutation-positive NSCLC [13, 31]

Resistance to osimertinib eventually develops in pts, with various mechanisms underlying acquired resistance [32]; in a subset of pts in the phase 
III FLAURA trial (Sect. 2), the most common acquired resistance mechanisms identified in osimertinib recipients who experienced clinical 
progression and/or discontinued treatment were MET amplification (15%; 14/91) and the EGFR C797S mutation (7%; 6/91) [33]

Potential for QTc prolongation and changes in cardiac contractility [18–20]; a concentration-dependent QTc interval prolongation of 14 ms is 
predicted at the recommended dosage [19, 20]; in a pooled analysis of data from clinical trials (n = 1479 treated with osimertinib), a QTc 
increase from baseline of > 60 ms and a QTc > 500 ms occurred in 3.1% and 0.8% of pts, respectively, while an LVEF decline of ≥ 10% from 
baseline and to < 50% LVEF occurred in 3.2% of pts who had baseline data and ≥ 1 follow-up assessment (n = 1233) [19, 20]

Pharmacokinetic properties
Linear pharmacokinetics with dose-proportional increases in exposure  (Cmax and AUC; dose range 20–240 mg) [19, 20, 34]
Slow absorption after oral administration (median  Tmax 6 h) [19, 20, 34]; no clinically meaningful effects of food on osimertinib exposure in pts 

with EGFR mutation-positive advanced NSCLC or of omeprazole-induced gastric pH elevations on exposure in healthy volunteers [35]
Steady-state exposures reached after 15 days of once-daily administration (drug accumulation ≈ 3-fold) [19]
Extensively distributed in tissues (mean  Vd 918 L at steady state) [19, 20]; high blood-brain barrier penetrance and brain exposure relative to 

other EGFR-TKIs in preclinical studies (brain to plasma AUC ratios ≈ 2 with oral dosing in animal models [19]) [30, 36]; achieved rapid, high 
and uniform brain exposure in a phase I trial in adults with EGFR mutation-positive advanced NSCLC and CNS metastases (n = 4) [31]

Main metabolic pathways are oxidation (primarily by CYP3A) and dealkylation, with two pharmacologically active metabolites found in plasma 
after oral administration (AZ7550 and AZ5104; each had a geometric mean exposure ≈ 10% that of osimertinib at steady state) [19, 20, 34]

Low to moderate clearance (14.2 L/h at steady state) and long half-life (≈ 50 h after single dose) in pts with advanced NSCLC [34]
Eliminated primarily in faeces (68%) and less so in urine (14%); unchanged drug represented ≈ 2% of the elimination [19, 20]
Pharmacokinetics in pts with  CLcr < 15 mL/min or severe hepatic impairment (TBil 3–10 × ULN and any AST) unknown [19, 20]; in the EU, 

caution is required in pts with  CLcr < 30 mL/min and use in pts with severe hepatic impairment is not recommended [20]
Drug interactions
Concomitant use of strong CYP3A inducers may decrease osimertinib exposure and should be avoided in the EU [20] and, if possible, in the 

USA (dosage adjustments required if concomitant use is unavoidable) [19]; in the EU, the co-administration of osimertinib and moderate 
CYP3A4 inducers should be approached with caution or, if possible, avoided [20]

In the EU, pts concomitantly using drugs with disposition dependent upon BCRP or P-gp and narrow therapeutic indices should be closely 
monitored for tolerability of the concomitant drug (exposure potentially increased) [20]; in the USA, pts concomitantly using BCRP or P-gp 
substrates should be monitored for adverse reactions of the BCRP or P-gp substrate (unless instructed otherwise in approved labelling) [19]

Effect of use with drugs known to prolong QTc interval is unknown; in the USA, co-administration of osimertinib and drugs known to prolong 
the QTc interval with known risk of Torsades de pointes should be avoided if feasible (or periodic ECG monitoring conducted if not) [19]
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2.2  Overall Survival

At the time of the primary analysis of PFS, median OS 
could not be calculated in either group (HR for death 0.63; 
95% CI 0.45–0.88; p = 0.007); in this interim OS analysis, 
a p-value < 0.0015 was required for statistical significance 
[10]. At 12 months, 89% of osimertinib recipients were 
alive versus 82% of comparator EGFR-TKI recipients; at 
18 months, 83% versus 71% were alive [10].

Osimertinib recipients had significantly longer OS than 
comparator EGFR-TKI recipients at the time of the final 
OS analysis (Table 2) [12]. At data cut-off, the median 
duration of follow-up for OS was 35.8 months in the osi-
mertinib group and 27.0 months in the comparator EGFR-
TKI group. At 24 months, 74% of osimertinib recipients 
were alive versus 59% of comparator EGFR-TKI recipi-
ents; at 36 months, 54% versus 44% were alive. The OS 
benefit with osimertinib versus comparator EGFR-TKIs 
was generally consistent across predefined subgroups; 
all HRs were < 1, except for analyses in Asian patients 
(HR 1.00; 95% CI 0.75–1.32) and patients with the L858R 
mutation at randomization (HR 1.00; 95% CI 0.71–1.40) 
[12].

2.3  Other Outcomes

Objective response rate (ORR) did not markedly differ 
between osimertinib and comparator EGFR-TKI recipi-
ents (Table 2) [10]. While the median time to response was 
6.1 weeks in each treatment group, the median duration of 
response was longer with osimertinib than with compara-
tor EGFR-TKIs [17.2 months (95% CI 13.8–22.0) vs 8.5 
months (95% CI 7.3–9.8)]. The median best percentage 
change in target-lesion size was −54.7% with osimertinib 
versus −48.5% with comparator EGFR-TKIs (p = 0.003) 
and disease control was achieved in 97% of osimertinib 

Eligible patients randomized, stratified by tumor EGFR mutation 
(exon 19 deletion or L858R) and race (Asian or non-Asian)
(n = 556) 

Final analysis 
(Jun 2019; after 
321 deaths) 

Primary endpoint 
assessed 
(Jun 2017; after 
342 PFS events)

Screening Randomized Double-Blind Treatment

Comparator EGFR-TKI (erlotinib 150 mg/day or gefitinib 250 mg/day; n = 277)

Osimertinib 80 mg/day (n = 279)

Patients with EGFR
mutation-positive, 
advanced NSCLC 
assessed for eligibility 
(n = 994)  

Progression-free survival (median months) Overall survival (median months)

Fig. 1.    Trial design of the randomized, double-blind, multinational 
phase III FLAURA trial in adults with EGFR mutation-positive, 
advanced NSCLC [10, 12]. Efficacy results are reported in the ani-

mated figure (available online). EGFR epidermal growth factor recep-
tor, HR  hazard ratio, NSCLC non-small cell lung cancer, PFS  pro-
gression-free survival, TKI tyrosine kinase inhibitor

Table 2  Efficacy of osimertinib in the first-line treatment of 
EGFR mutation-positive advanced NSCLC in FLAURA 

Data cut-off 12 June 2017 for all endpoints except OS (data cut-off 
25 June 2019). PFS and ORR based on investigator assessment; CNS 
PFS and ORR based on neuroradiological BICR
BICR blinded independent central review, CNS central nervous sys-
tem, EGFR epidermal growth factor receptor, NR not reached, ORR 
objective response rate, OS overall survival, PFS progression-free 
survival, pts patients, TKI tyrosine kinase inhibitor
*p = 0.046, **p ≤ 0.014, ***p < 0.001 vs comparator EGFR-TKIs
a 80 mg once daily
b Gefitinib 250 mg (n = 183 in full analysis set) or erlotinib 150 mg (n 
= 94) once daily
c PFS was primary endpoint; time from randomization to objective 
disease progression or death (any cause)
d At the time of final OS analysis (alpha value 0.0495 to maintain 
overall 5% type 1 error rate across interim and final OS analyses)
e All pts with baseline CNS metastases (measurable or not) by BICR
f Time from randomization to objective CNS progression or death 
(any cause)

Osimertiniba Comparator 
EGFR-TKIsb

Full analysis set [10, 12]
No. of pts 279 277
Median  PFSc (months) 18.9 10.2
 Hazard ratio (95% CI) 0.46 (0.37–0.57)***

Median  OSd (months) 38.6 31.8
 Hazard ratio (95.05% CI) 0.80 (0.64–1.00)*

ORR (% of pts) 80 76
 Odds ratio (95% CI) 1.27 (0.85–1.90)

CNS full analysis sete [13]
No. of pts 61 67
Median CNS  PFSf (months) NR 13.9
 Hazard ratio (95% CI) 0.48 (0.26–0.86)**

CNS ORR (% of pts) 66 43
 Odds ratio (95% CI) 2.5 (1.2–5.2)**
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recipients versus 92% of comparator EGFR-TKI recipients 
[odds ratio (OR) 2.78; 95% CI 1.25–6.78; p = 0.01] [10].

Osimertinib was active against CNS metastases, signifi-
cantly prolonging CNS PFS relative to comparator EGFR-
TKIs in patients with CNS metastases at trial entry (Table 2) 
[13]. At data cut-off, the median duration of follow-up for 
CNS PFS was 12.4 months in the osimertinib group and 
7.0 months in the comparator EGFR-TKI group. CNS pro-
gression by BICR occurred in 20% of osimertinib recipi-
ents versus 39% of comparator EGFR-TKI recipients and the 
CNS ORR was higher with osimertinib than with compara-
tor EGFR-TKIs (Table 2) [13]. In the FAS, which included 
patients with and without CNS metastases at trial entry, 
investigator-assessed CNS progression events were observed 
in 6% of osimertinib recipients versus 15% of comparator 
EGFR-TKI recipients [10].

First-line osimertinib may delay the need for subsequent 
therapies relative to comparator EGFR-TKI therapy, with 
28% of the osimertinib group versus 9% of the comparator 
EGFR-TKI group continuing to receive the first-line trial 
drug at 36 months [12]. At the time of the final analysis of 
OS, 48% of osimertinib recipients and 65% of comparator 
EGFR-TKI recipients had started a first subsequent antican-
cer therapy after discontinuing their randomized treatment 
(with 47% of the latter group having received osimertinib as 
their first subsequent therapy). The median time to first sub-
sequent therapy or death was 25.5 months with osimertinib 
versus 13.7 months with comparator EGFR-TKIs (HR 0.48; 
95% CI 0.39–0.58; p < 0.0001). Of all randomized patients, 
26% of osimertinib recipients and 33% of comparator EGFR-
TKI recipients received a second subsequent therapy. The 
median time to second subsequent therapy was 31.1 months 
with osimertinib versus 23.4 months with comparator 
EGFR-TKIs (HR 0.69; 95% CI 0.56–0.84; p = 0.0003) [12].

With respect to patient-reported outcomes, both osimerti-
nib and comparator EGFR-TKI recipients reported improve-
ments in key lung cancer symptoms (i.e. cough, chest pain, 
dyspnoea, fatigue and appetite loss), global health status/
quality of life and levels of functioning from baseline to 
treatment discontinuation [14]. There were no statistically 
significant, clinically relevant differences in mean changes 
between treatment groups [14].

2.4  Efficacy in Asian Patients

In subsets of Asian patients (n = 162 and 160 randomized 
to osimertinib and comparator EGFR-TKI therapy at Asian 
sites) [15] and Japanese patients (n = 65 and 55 randomized 
to osimertinib and gefitinib) [16] in FLAURA, the efficacy 
of osimertinib relative to comparator EGFR-TKI therapy 
was generally comparable to that in the overall study popu-
lation. In the Asian subset, median investigator-assessed 
PFS was 16.5 months in osimertinib recipients versus 11.0 

months in comparator EGFR-TKI recipients (HR 0.54; 95% 
CI 0.41–0.72; p < 0.0001) [15]. The ORR was 80% with 
osimertinib and 75% with comparator EGFR-TKIs. Deaths 
occurred in 20% and 28% of osimertinib and comparator 
EGFR-TKI recipients, with OS data immature at the time 
of this analysis; median OS was not reached in either treat-
ment arm. At 18 months, the survival rate was 82% with 
osimertinib versus 72% with comparator EGFR-TKIs (HR 
for death 0.65; 95% CI 0.42–1.02) [15]. In the Japanese sub-
set, median investigator-assessed PFS was 19.1 months with 
osimertinib versus 13.8 months with gefitinib (HR 0.61; 95% 
CI 0.38– 0.99; nominal p = 0.0456) [16]. The ORR was 75% 
with osimertinib versus 76% with gefitinib. Deaths occurred 
in 14% and 18% of osimertinib and gefitinib recipients, with 
OS data immature at the time of analysis [16].

FLAURA China evaluated first-line osimertinib in 
Chinese patients with EGFR mutation-positive advanced 
NSCLC enrolled in either the global FLAURA study or in a 
China-only study following the same protocol as FLAURA 
(total n = 71 and 65 randomized to osimertinib and gefitinib) 
[17]. In FLAURA China, median investigator-assessed PFS 
was 17.8 months in osimertinib recipients versus 9.8 months 
in gefitinib recipients (HR 0.56; 95% CI 0.37–0.85; nominal 
p = 0.007) [primary endpoint]; median follow-up for PFS 
was 16.7 months and 9.8 months in the respective groups. 
At data cut-off for the final OS analysis, median OS was 33.1 
months with osimertinib versus 25.7 months with gefitinib 
(HR 0.85; 95% CI 0.56–1.29). Deaths had occurred in 63% 
and 68% of osimertinib and gefitinib recipients. The median 
follow-up for OS was 31.0 months and 24.9 months in the 
respective groups [17].

3  Tolerability of Osimertinib

Osimertinib had a generally manageable tolerability profile 
in adults with previously untreated, EGFR mutation-posi-
tive advanced NSCLC participating in the pivotal FLAURA 
trial [10]. The safety of osimertinib in Asian patient subsets 
(including in the FLAURA China study) was generally con-
sistent with that in the overall FLAURA population [15–17].

At data cut-off for the primary PFS analysis of FLAURA, 
the median duration of treatment exposure was 16.2 months 
for osimertinib recipients and 11.5 months for comparator 
EGFR-TKI recipients; 51% of osimertinib recipients ver-
sus 23% of comparator EGFR-TKI recipients continued to 
receive their assigned trial treatment [10]. In osimertinib 
recipients, the most common adverse events (AEs) assessed 
by the investigator as possibly related to treatment were 
rashes and acnes, diarrhoea, dry skin, paronychia, stomati-
tis, pruritus, decreased appetite, aspartate aminotransferase 
(AST) elevation and alanine aminotransferase (ALT) eleva-
tion (Fig. 2). Grade ≥ 3 AEs of any causality occurred in 
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34% of osimertinib recipients versus 45% of comparator 
EGFR-TKI recipients, with the most common grade 3 AE 
in the osimertinib group being decreased appetite (3 vs 2% 
with comparator EGFR-TKIs). Grade 4 AEs occurred in 2% 
of osimertinib recipients and 4% of comparator EGFR-TKI 
recipients (no grade 4 AEs in osimertinib recipients were 
assessed to be possibly related to treatment, while 1% of 
comparator EGFR-TKI recipients experienced possibly treat-
ment-related grade 4 ALT elevations). Serious AEs occurred 
in 22% of osimertinib recipients versus 25% of comparator 
EGFR-TKI recipients and were of interstitial lung disease 
(ILD) in 2.2 versus 1.4%. AEs led to permanent treatment 
discontinuation in 13% of osimertinib recipients versus 18% 
of comparator EGFR-TKI recipients, dose interruption in 
25% versus 24%, and dose reduction in 4% versus 5%. Fatal 
AEs occurred in 2% of osimertinib recipients and 4% of 
comparator EGFR-TKI recipients [10].

No new safety signals were observed at the time of the 
FLAURA final OS analysis [12]. Despite a longer median 
duration of treatment exposure in the osimertinib group than 
the comparator EGFR-TKI group (20.7 vs 11.5 months), 
rates of grade ≥ 3 AEs (42 vs 47% of patients), serious AEs 
(27 vs 27%) and treatment discontinuation due to AEs (15 

0 10 20 30 40 50 60 70 80

Rashes
and acnes

Diarrhoea

Dry skin

Paronychia

Stomatitis

Pruritus

Decreased
appetite

AST
elevation

ALT
elevation

Incidence (% of patients)

Any grade AEs with osimertinib

Grade ≥3 AEs with osimertinib

Any grade AEs with comparator EGFR-TKIs

Grade ≥3 AEs with comparator EGFR-TKIs

Fig. 2.  Adverse events possibly causally related to treatment and 
occurring in ≥  10% of patients in either treatment arm in the 
FLAURA trial (n = 279 and 277 receiving osimertinib and compara-
tor EGFR-TKIs) [10]. AEs adverse events, ALT alanine aminotrans-
ferase, AST aspartate aminotransferase, EGFR-TKIs epidermal 
growth factor receptor tyrosine kinase inhibitors, ϴ zero incidence of 
grade ≥ 3 AEs

vs 18%) were comparable between treatment groups. Fatal 
AEs occurred in 3% of osimertinib recipients versus 4% of 
comparator EGFR-TKI recipients and no deaths in the osi-
mertinib group were considered to be related to treatment 
(vs two in the comparator EGFR-TKI group) [12].

A comprehensive evaluation of cardiac safety data in 
patients with advanced NSCLC from the osimertinib global 
safety database did not identify any causal relationship 
between osimertinib and cardiac failure [18]. Across the 
clinical study program, most cardiac failure-related AEs 
were asymptomatic decreases in ejection fraction (Table 1). 
Generally, ejection fraction decreases resolved without treat-
ment or dose modification of osimertinib. In FLAURA, there 
was one case of cardiac failure possibly related to osimerti-
nib (occurring in a patient with a medical history of hyper-
tension and chronic heart failure) and one case of pulmonary 
edema considered to be unrelated to osimertinib [18].

Various warnings pertain to the use of osimertinib and 
precautions must be taken to reduce the risk or severity 
of potential AEs [19, 20]. In the USA, cardiac monitoring 
should be conducted in patients with cardiac risk factors or 
at increased risk of QTc prolongation (e.g. due to unavoida-
ble concomitant administration with drugs known to prolong 
QTc interval; Table 1) [19]. This monitoring should also be 
considered in the EU (and administration in patients with 
congenital long QT syndrome avoided where possible) [20]. 
Cardiac adverse reactions may necessitate withholding, dose 
modification or discontinuation of osimertinib (see local pre-
scribing information) [19, 20]. In a pooled analysis of data 
from the FLAURA, AURA and ADAURA trials (n = 1479 
treated with osimertinib), ILD or ILD-like adverse reactions 
(e.g. pneumonitis) occurred in 3.7% of osimertinib recipients 
and were fatal in 0.3% [19, 20]. Patients with worsening (or 
new [20]) symptoms potentially indicative of ILD (e.g. dysp-
noea, fever, cough) should be carefully assessed for ILD [19, 
20]. Treatment with osimertinib should be withheld during 
this assessment and discontinued if ILD is confirmed. Based 
on preclinical data and its mechanism of action, osimertinib 
can cause foetal harm if used during pregnancy [19, 20].

4  Dosage and Administration of Osimertinib

Osimertinib is approved for use in the first-line treatment of 
patients with EGFR mutation-positive, advanced NSCLC 
in several countries, including those of the EU [20] and 
the USA [19]. In the EU, osimertinib is indicated as mon-
otherapy for the first-line treatment of adults with locally 
advanced or metastatic NSCLC with activating EGFR muta-
tions [20]. In the USA, osimertinib is indicated for the first-
line treatment of patients with metastatic NSCLC whose 
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tumours harbour EGFR mutations (exon 19 deletions or exon 
21 L858R mutations) [19]. EGFR mutation status in plasma 
or tumour specimens should be confirmed using a validated 
[20] or locally approved [19] test method. Osimertinib is 
available as 80 or 40 mg tablets, to be swallowed whole 
with water [19, 20]. The recommended dose of osimertinib 
is 80 mg once daily, with treatment continuing until disease 
progression or unacceptable toxicity. If individual safety and 
tolerability necessitates a dose reduction, the dose should 
be reduced to 40 mg once daily [19, 20]. Co-administering 
osimertinib with St. John’s Wort is contraindicated in the 
EU [20]. Consult local prescribing information for detailed 
information concerning the administration of osimertinib 
in patients who have difficulty swallowing solids, missed 
doses, management of adverse reactions, contraindications, 
warnings and precautions, and use in special populations.

5  Place of Osimertinib in the Management 
of Previously Untreated, EGFR 
Mutation‑Positive NSCLC

EGFR-TKIs have revolutionized the treatment of EGFR 
mutation-positive NSCLC. Osimertinib is the first third-
generation EGFR-TKI to be approved for use in the first-
line treatment of patients with EGFR mutation-positive, 
advanced NSCLC. In the USA, osimertinib is recommended 
as the preferred first-line treatment option (ahead of earlier-
generation EGFR-TKIs) for patients with sensitizing EGFR 
mutation-positive advanced NSCLC (NCCN clinical prac-
tice guidelines [21]) and patients with stage IV NSCLC 
harbouring the EGFR L858R or exon 19 deletion mutation 
with or without T790M [ASCO/OH(CCO) guidelines [22]]. 
The European Society for Medical Oncology also considers 
osimertinib to be the preferred first-line option for patients 
with advanced/metastatic NSCLC with sensitizing EGFR 
mutations [3]. Robust testing methods are available for the 
detection of EGFR mutations in plasma and tissue samples 
[23].

Osimertinib was significantly more effective than first-
generation EGFR-TKIs in prolonging PFS and OS in the 
pivotal FLAURA trial in patients with previously untreated, 
EGFR mutation-positive advanced NSCLC (Sect.  2). 
Improvements in PFS and OS were clinically meaningful, 
with gains of ≈ 9 months and ≈ 7 months, respectively. 
EGFR mutations are more prevalent in Asian populations 
(Sect. 1) and the efficacy of osimertinib relative to com-
parator EGFR-TKIs in Asian patient subsets of FLAURA 
and FLAURA China (Sect. 2.4) was generally comparable 
to that in the overall FLAURA population. Consistent with 
preclinical data demonstrating relatively high blood-brain 

barrier penetration and CNS exposure with osimertinib ver-
sus other EGFR-TKIs (Table 1), osimertinib significantly 
prolonged CNS PFS relative to comparator EGFR-TKI 
therapy (Sect. 2.3). Activity against CNS metastases is of 
particular importance given the high rate of CNS metastases 
in patients with EGFR mutation-positive advanced NSCLC 
(≈ 25% at the time of diagnosis [24]). CNS-penetrant tar-
geted therapies such as osimertinib may delay the need for 
cranial radiotherapy, which is associated with risks of cog-
nitive impairment [25, 26]. While the FLAURA trial only 
enrolled patients with the most common EGFR mutations 
(exon 19 deletion and L858R), preclinical data (Table 1) and 
preliminary clinical results [27] indicate that the therapeutic 
efficacy of osimertinib is likely to extend to tumours har-
bouring relatively rare EGFR mutations. As with earlier-
generation EGFR-TKIs, it should be noted that resistance to 
osimertinib does eventually develop (Table 1); trials into the 
mechanisms of acquired resistance are ongoing [e.g. ELIOS 
(NCT03239340)].

Osimertinib had a generally manageable tolerability pro-
file in patients with previously untreated, EGFR mutation-
positive advanced NSCLC (Sect. 3). The safety and toler-
ability of osimertinib in FLAURA was largely consistent 
with that established in EGFR-TKI-experienced patients 
with T790M mutation-positive advanced NSCLC [9]. In 
FLAURA, the overall tolerability of osimertinib was similar 
to that of comparator EGFR-TKIs, with a somewhat lower 
frequency of grade ≥ 3 AEs (Sect. 3). The majority of AEs 
possibly causally related to treatment with osimertinib were 
of mild to moderate severity, the most common being der-
matological (e.g. acne and rash, dry skin, paronychia) or 
gastrointestinal (e.g. diarrhoea, decreased appetite). Patients 
with a history of ILD or radiation pneumonitis requiring 
steroid treatment, or any evidence of clinically active ILD, 
were excluded from clinical trials of osimertinib, as were 
patients with clinically important cardiac abnormalities [20].

In the absence of direct comparisons between osimerti-
nib and the second-generation EGFR-TKIs, network meta-
analyses generally suggest osimertinib has favourable effi-
cacy compared with other first-line EGFR-TKIs (e.g. [28, 
29]). Unlike osimertinib, afatinib and dacomitinib may be 
associated with higher risks of rash and diarrhoea than other 
EGFR-TKIs [28]. The results of such comparisons must 
be interpreted with caution, however, given their indirect 
nature and direct head-to-head comparative studies are 
desirable.

As an effective first-line treatment for EGFR mutation-
positive, advanced NSCLC, with a generally manageable 
tolerability profile, osimertinib represents a valuable tar-
geted therapeutic for use in adults with previously untreated, 
EGFR mutation-positive, advanced NSCLC.
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