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Background: Response rates of epidermal growth factor receptor (EGFR)-mutated advanced non-small 
cell lung cancer (NSCLC) to lower doses of osimertinib [20 mg once daily (OD) and 40 mg OD] are similar 
to those of the recommended dose of 80 mg OD, but there is a lack of real-world evidence on the effect of 
the lower doses of osimertinib on survival outcomes. We conducted this study to assess the efficacy and safety 
of lower osimertinib doses for patients with EGFR-mutated advanced NSCLC whose disease had progressed 
on earlier generation EGFR tyrosine kinase inhibitors (TKIs) in a real-world clinical practice.
Methods: This multicenter, retrospective study included patients with EGFR-mutated advanced NSCLC 
treated with low doses of osimertinib after failing first- or second-generation EGFR TKIs due to acquired 
T790M mutation. Data on demographics, staging, treatment history, best overall response rate (ORR) based 
on RECIST 1.1, and adverse events (AEs) were collected from the patients’ case notes. Descriptive data 
were described in percentages and medians. Progression-free survival (PFS) and overall survival (OS) were 
calculated using the Kaplan-Meier method. 
Results: Of the 22 patients studied [males =8 and females =14; Eastern Cooperative Oncology Group 
(ECOG) 1 or 2 =7 and ECOG 3 or 4 =15], 45.5% were on 40 mg OD, 31.8% were on 80 mg every other 
day (EOD), and 22.7% on 40 mg EOD. First-line EGFR TKIs used included afatinib, erlotinib, and 
gefitinib. The ORR with lower doses of second-line osimertinib was 77.3%. Overall, the median PFS was 
10.0 months [95% confidence interval (CI): 8.6–11.4] and median OS was 13.0 months (95% CI: 9.4–16.6). 
In patients with ECOG 1 or 2, the median PFS was 18.0 months (95% CI: 5.8–30.2) and the median OS was 
not reached at the time of analysis. In patients with poor ECOG performance status of 3 and 4, good survival 
outcomes were also seen with a median PFS of 7.0 months (95% CI: 4.7–9.3) and median OS of 10.0 months 
(95% CI: 7.5–12.5). All AEs except one case of paronychia were Grade 1. There were no Grade 3 or 4 AEs.
Conclusions: Treatment with low dose osimertinib demonstrated good efficacy and tolerability in EGFR-
mutated advanced NSCLC patients who failed first-line treatment with first- or second-generation EGFR 
TKIs due to T790M mutation. 
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Introduction

Epidermal growth factor receptor (EGFR) mutations, which 
are common in patients with non-small cell lung cancer 
(NSCLC), can be effectively targeted with EGFR tyrosine 
kinase inhibitor (TKI) (1). The first-generation TKIs (e.g., 
gefitinib, erlotinib, lapatinib, and icotinib) are effective for 
common EGFR mutations (exon 19 deletion and L858R 
mutation) (2), with the former mutation having the best 
progression-free survival (PFS) (3). However, patients may 
develop resistance within 10–14 months of treatment (4). In 
one of these trials, the median time to progression for patients 
with lung adenocarcinomas and acquired resistance to erlotinib 
or gefitinib was 13 months (5). The second-generation TKIs 
(e.g., afatinib, neratinib, and dacomitinib) are more efficacious 
against these common EGFR mutations (2). For example, 
patients on afatinib had significantly longer PFS and time 

to treatment failure than gefitinib (1). However, second-
generation EGFR TKIs cause more side effects due to its 
irreversible EGFR inhibition (2).

Regardless of whether patients were treated with first- 
or second-generation TKIs, they eventually develop disease 
progression due largely to the emergence of EGFR exon 
20 T790M mutation which happens in 50–60% of the 
patients (2,6). In the AURA3 trial, a phase III, open label, 
randomized study, treatment with osimertinib in a group of 
patients with EGFR exon 20 T790M mutation resulted in 
significantly longer PFS and better response rate compared 
to chemotherapy (7). 

The first- and second-generation EGFR TKIs are also 
less effective for patients with brain metastases due to the 
relatively low drug penetration of the blood-brain barrier (8). 
In contrast, osimertinib showed significantly better central 
nervous system effectiveness with higher overall response 
rate (ORR), duration of response (DoR), and PFS than first-
generation EGFR TKIs and chemotherapy in the AURA3 
trial and FLAURA study, respectively (8,9). 

In Malaysia, first-and second-generation EGFR TKIs 
are the first-line treatment of choice for patients with 
EGFR-mutant advanced NSCLC in the public healthcare 
system (10) because of their lower costs. When patients 
progress on these early generation TKIs, chemotherapy 
or other alternative treatments are usually offered (10). 
Although osimertinib is approved for use as first and 
second-line treatment in the country, access to the drug is 
limited due to its high cost (10), with patients having to pay 
for the treatment themselves (approximate cost of USD 
3,000 per month). Therefore, some patients are taking half 
of the recommended dose of 80 mg once daily (OD), 80 mg 
every other day (EOD), or 40 mg EOD. The cost of the 
40 and 80 mg tablets are the same in Malaysia. Therefore, 
less wealthy patients prefer to split the 80 mg tablet in 
half rather than buy the 40 mg tablet. The lack of access 
to novel, targeted therapies have a detrimental effect on 
survival outcomes (11). 

The AURA1 study is a phase I/II clinical trial on the 
dose, safety, and efficacy of the recommended osimertinib 
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dose of 80 mg OD in patients with EGFR TKI-pretreated 
EGFR mutated T790M-positive advanced NSCLC (12). 
The study also showed that lower doses of osimertinib 
(20 and 40 mg OD) are associated with ORRs similar to  
80 mg OD (13). However, as there is a lack of evidence on 
the effect of lower doses of osimertinib on PFS and OS, 
the objectives of this retrospective study were to assess the 
efficacy and safety of lower osimertinib doses for patients 
with EGFR-mutated advanced NSCLC whose disease had 
progressed on earlier generation EGFR TKIs in a real-
world clinical practice. We present this article in accordance 
with the STROBE reporting checklist (available at https://
tlcr.amegroups.com/article/view/10.21037/tlcr-24-243/rc).

Methods

This was a retrospective multicenter study using data from 
case notes of patients from four hospitals (i.e., Hospital 
Tengku Ampuan Afzan, Universiti Malaya Medical Centre, 
Beacon Hospital, and Hospital Sultanah Bahiyah) between 
1st October 2018 and 30th September 2021. 

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
reviewed and approved by the Universiti Malaya Medical 
Centre Medical Research Ethics Committee (No. MECID 
20201115–9217), and all participating hospitals/institutions 
were informed and agreed to the study. The Universiti Malaya 
Medical Centre Medical Research Ethics Committee waived 
the need for informed consent as patient confidentiality was 
preserved using identification code numbers. 

Study population

Adult patients (18 years or older) of both genders, with 
EGFR-mutated advanced NSCLC who failed first- or 
second-generation EGFR TKI treatment due to acquired 
T790M mutation and subsequently received low doses 
of osimertinib (i.e., 40 mg OD, 40 mg EOD or 80 mg 
EOD) as second-line treatment were included in the study. 
The recommended dose of osimertinib in Malaysia is  
80 mg OD, but some physicians and patients opt for lower 
doses of osimertinib due to cost constraints (i.e., patients 
not covered by insurance and having to pay for treatment 
out-of-pocket). There were no changes in the dosage of 
osimertinib for NSCLC patients who received a low dose 
of osimertinib throughout the course of their treatment. 
Dose reductions at the start of osimertinib were not due 
to toxicity, neither were there any increases in dosage due 

to achieved tolerability in our study as the patients were 
given low dose osimertinib from the start due to these cost 
constraints. Patients who missed treatment or were lost to 
follow-up were excluded from the analysis.

Outcome variables

Demographic and clinical characteristics such as age, gender, 
ethnicity, smoking status, EGFR mutation subtype, Eastern 
Cooperative Oncology Group (ECOG) performance 
status, presence or absence of brain metastases, treatment 
history, treatment response history, and osimertinib dose 
were recorded. Documented adverse events (AEs), ORR, 
PFS, and OS were analyzed. Patients were assigned as good 
performance status if they had scores 0, 1, or 2 [as the use of 
chemotherapy is justified (13)] and as poor performance status 
if they had scores 3 or 4. The ORR was defined as proportion 
of patients with partial response or complete response to 
therapy, PFS as time from initiation of osimertinib until 
progression or death, and OS as the time from initiation of 
osimertinib until death from any cause. The intensity of each 
AE was determined according to the Common Terminology 
Criteria for Adverse Events (CTCAE) version 3.0.

Statistical analysis

Data was retrieved from the case notes of patients from 
four hospitals (i.e., Hospital Tengku Ampuan Afzan, 
Universiti Malaya Medical Centre, Beacon Hospital, and 
Hospital Sultanah Bahiyah) between 1st October 2018 and 
30th September 2021. These were screened for missing 
values. Any missing data were cross-examined with the 
site investigator. Data analysis was performed using IBM 
SPSS Statistics version 23 (IBM Corp., Armonk, NY, USA). 
Descriptive data were presented as percentages. Continuous 
data were presented as median. The duration of time was 
described in months. All P values reported were two sided 
and considered significant at the 0.05 threshold. The 
Kaplan-Meier method was used to estimate the PFS and OS 
and log-rank test was used to test the survival differences 
between groups. Any patients lost to follow up or still alive 
at the time of analysis were censored.

Results

Demographic and disease characteristics

Twenty-three patients were recruited to the study. However, 

https://tlcr.amegroups.com/article/view/10.21037/tlcr-24-243/rc
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Table 1 Demographic and clinical characteristics of patients in the study (N=22)

Characteristics
Dose

40 mg EOD (n=5) 40 mg OD (n=10) 80 mg EOD (n=7) Total (N=22)

Age, years 63 [44, 81] 64 [57, 78] 66 [55, 82] 64 [44, 82]

Gender 

Male 4 (80.0) 2 (20.0) 2 (28.6) 8 (36.4)

Female 1 (20.0) 8 (80.0) 5 (71.4) 14 (63.6)

Ethnicity

Malay 3 (60.0) 4 (40.0) 4 (57.1) 11 (50.0)

Chinese 2 (40.0) 6 (60.0) 3 (42.9) 11 (50.0)

Smoking status

Never smoker 2 (40.0) 8 (80.0) 6 (85.7) 16 (72.7)

Former smoker 3 (60.0) 1 (10.0) 1 (14.3) 5 (22.7)

Current smoker 0 1 (10.0) 0 1 (4.6)

EGFR mutation subtype

Exon 19 deletion 3 (60.0) 6 (60.0) 6 (85.7) 15 (68.2)

Exon 21 L858R 2 (40.0) 4 (40.0) 1 (14.3) 7 (31.8)

ECOG performance status

0 0 0 0 0

1 or 2 0 4 (40.0) 3 (42.9) 7 (31.8)

3 or 4 5 (100.0) 6 (60.0) 4 (57.1) 15 (68.2)

Presence of brain metastasis 0 4 (40.0) 0 4 (18.2)

First- or second-generation EGFR TKI

Afatinib 2 (40.0) 8 (80.0) 5 (71.4) 15 (68.2)

Gefitinib 3 (60.0) 2 (20.0) 1 (14.3) 6 (27.3)

Erlotinib 0 0 1 (14.3) 1 (4.5)

Osimertinib dose

40 mg OD 10 (45.5)

80 mg EOD 7 (31.8)

40 mg EOD 5 (22.7)

Data are presented as median [range] or n (%). EOD, every other day; OD, once daily; EGFR, epidermal growth factor receptor; ECOG, 
Eastern Cooperative Oncology Group; TKI, tyrosine kinase inhibitor.

one patient who was prescribed low-dose osimertinib 
dropped out. The patient was uncontactable. This study 
included 22 patients (8 males and 14 females) with EGFR-
mutated advanced NSCLC between the ages of 44 and  
82 years (Table 1). Five patients were on 40 mg EOD, ten 
on 40 mg OD, and seven on 80 mg EOD (Table 1). Seven 

patients had good ECOG performance status (ECOG 1 
or 2) while 15 had poor ECOG performance status of 3 
or 4. There were no patients with ECOG 0. The EGFR 
mutations consisted of exon 19 deletion (68.2%) and exon 
21 L858R mutation (31.8%). Four patients had brain 
metastases at first progression while on first- or second-
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generation EGFR TKI treatment and all of them were on 
40 mg OD (Table 1). 

EGFR TKI treatments

All patients in the study were previously on first- or second-
generation EGFR TKIs (erlotinib, gefitinib, or afatinib; 
Table 1). Upon disease progression, all patients underwent 
liquid biopsy for EGFR exon 20 T790M mutation, and 
if found negative, a repeat tissue biopsy was performed. 
Majority of patients (86%) were detected to have the 
acquired T790M mutation on liquid biopsy. Patients with 
acquired T790M mutation were then offered osimertinib 
as second-line treatment. Of the 22 patients who received 
osimertinib as second-line treatment, 45.5% of them 
received 40 mg OD, 31.8% were treated with 80 mg EOD, 
and 22.7% of them received 40 mg EOD (Table 1). 

Safety profile

Treatment-related AEs were documented in eight patients 
(Table 2). All AEs were Grade 1, except paronychia which 
was Grade 2 in one patient and Grade 1 in two other 
patients. There were no Grade 3 or 4 AEs. 

Treatment response 

Most of the patients in the study achieved good and durable 
responses with low doses of osimertinib in the second-line 
setting, with an ORR of 77.3% (i.e., 17 patients with partial 

response). Two patients (9.1%) had stable disease. The 
remaining three (13.6%) patients died before the follow-up 
evaluation. 

PFS and overall survival (OS)

In all the 22 patients, the median PFS was 10.0 months [95% 
confidence interval (CI): 8.6–11.4] and median OS was  
13.0 months (95% CI: 9.4–16.6). In patients with ECOG 1 
or 2, the median PFS was 18.0 months (95% CI: 5.8–30.2)  
(Figure 1) and median OS was not reached (Figure 2). 
Reasonable survival outcomes were also seen in patients 
with poor performance status [median PFS: 7.0 months 
(95% CI: 4.7–9.3) and median OS: 10.0 months (95% CI: 
7.5–12.5)]. 

Patients on 80 mg EOD had a longer median PFS  
(10 months) compared to 40 mg EOD (8 months) and  
40 mg OD (6 months) (Figure 3). The 80 mg EOD group 
also had a longer median OS (14 months) than the other 
two doses (10 months for 40 mg EOD and 13 months for 
40 mg OD) (Figure 4). 

Figure 5 shows the swimmer plot for PFS according to 
osimertinib dose. 

Discussion

This real-world study showed that most patients with 
EGFR-mutated advanced NSCLC whose disease progressed 
on afatinib, erlotinib or gefitinib responded to low dose 
osimertinib (ORR of 77.3%). This finding was comparable 
to the results in the AURA3 trial, which showed that 
patients on the recommended osimertinib dose of 80 mg 
daily had an ORR of 71% (14). 

In our study, the median PFS for patients on low-
dose osimertinib after progressing on earlier EGFR TKI 
was 10 months, which is consistent with the findings of 
the AURA3 study (14), despite the fact our study also 
included patients with poor ECOG performance status. 
This shows that patients with poor ECOG performance 
status should be treated with osimertinib to prolong their 
survival. Moreover, it is common to see improvement in 
ECOG performance status after targeted therapy. Our 
study revealed a median OS of 12 months, which is shorter 
than that of the AURA3 study (7,14) because we included 
patients with poor ECOG performance status. The median 
OS for patients with ECOG 1 and 2 was not reached at 
the time of analysis. In the AURA3 study, which only 
included patients with ECOG 0 and 1 (14), the median 

Table 2 Incidences of documented adverse events 

Adverse events Number of events, N (%)

Any adverse event 8 (36.4)

Paronychia* 3 (13.6)

Diarrhea 1 (4.5)

Facial swelling 1 (4.5)

Fatigue 1 (4.5)

Skin itch 1 (4.5)

Acneiform rash 1 (4.5)

Pneumonitis 0

Stomatitis 0

*, one patient had Grade 2 paronychia, all other adverse events 
were recorded as Grade 1. 
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Figure 2 Kaplan-Meir plot for overall survival of patients on low dose osimertinib according to ECOG performance status cohorts. Median 
survival: good ECOG (reference): NR, events: 1; poor ECOG: 10.0 months (95% CI: 7.5–12.5), events: 11 (HR: 5.36, 95% CI: 0.69–41.53), 
P=0.11. ECOG 0–2 represents good ECOG performance status, ECOG 3 & 4 represents poor ECOG performance status. ECOG, Eastern 
Cooperative Oncology Group; NR, not reached; CI, confidence interval; HR, hazard ratio. 
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Figure 3 Kaplan-Meir plot for progression-free survival of patients by osimertinib doses. Median time-to-treatment failure: 40 mg EOD 
(reference): 8.0 months (95% CI: 3.7–12.3), events: 5; 40 mg OD: 6.0 months (95% CI: 0–20.9), events: 7; 80 mg EOD: 10.0 months (95% 
CI: 6.7–13.3), events: 5. HR: 40 mg OD: 0.53 (95% CI: 0.15–1.82), P=0.31; HR: 80 mg EOD: 0.43 (95% CI: 0.12–1.52), P=0.19. EOD, 
every other day; CI, confidence interval; OD, once daily; HR, hazard ratio. 
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confidence interval; OD, once daily; HR, hazard ratio.
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OS was 26.8 months with osimertinib, but this was not 
significantly better than the median OS of 22.5 months with 
chemotherapy because a high proportion of patients on 
chemotherapy (73%) crossed over to receive osimertinib (7). 
The anaplastic lymphoma kinase (ALK) TKI trial (J-ALEX) 
also did not show superiority of OS in Japanese patients 
treated upfront with lower doses of alectinib over crizotinib 
in ALK-positive advanced NSCLC patients, which again, 
was due to a high crossover rate (15). In patients who were 
treated with alectinib, the 5-year OS rate was 60.9% (15). 
The international ALEX trial showed a higher 5-year OS 
rate with alectinib, but the OS data remain immature (16). 
Moreover, the PROFILE 1014 trial showed that ALK 
TKI-treated patients who received a subsequent ALK TKI 
had a similar 5-year OS rate, consistent with the J-ALEX 
trial (17). The findings of our study provide support that 
patients should be given effective subsequent targeted 
therapy regardless of ECOG performance status. Lower 
doses of osimertinib can be used to prolong the PFS and  
possibly OS. 

As far as we know, there is little data on the clinical 
outcomes of lower doses of osimertinib other than another 
small study which found 40 mg OD to be efficacious 
in patients with T790M-positive advanced NSCLC  
patients (18). This was also reflected in our study whereby 
patients who were on 80 mg EOD, 40 mg EOD and 40 mg 
OD had a median PFS of 10, 8 and 6 months respectively. 
These patients also had a remarkable median OS of 14, 10 
and 13 months respectively.

Our patients with poor performance status (ECOG 3 
& 4) which are contraindications for chemotherapy had 

a median PFS of 7 months with low dose osimertinib. 
Patients with poor ECOG scores [3–4] on osimertinib 
80 mg OD in another study had a median PFS of  
5.5 months (19). The efficacy of osimertinib in patients with 
poor performance has also been demonstrated elsewhere 
(20,21). The inclusion of patients with brain metastases 
also did not affect the results of our study, which was 
expected as osimertinib’s efficacy in this group of patients 
was demonstrated in the AURA3 study (8). Furthermore, 
as brain magnetic resonance imaging is not routinely 
performed in our clinical practice, the incidence of brain 
metastasis of 18% in our patients could have been higher. 

The standard dose of osimertinib at 80 mg OD has been 
associated with 23% of Grade 3 or higher toxicity and 13% 
of permanent discontinuation due to AEs (22). In our small 
study, the tolerable safety profile with no Grade 3 AEs with 
lower doses of osimertinib is encouraging despite 68% of 
our patients having ECOG 3 and 4 performance status. 
Therefore, patients with poor ECOG performance status 
(especially those who are bedridden) should be considered 
for lower doses of osimertinib to avoid AEs such as diarrhea 
and rashes which may be difficult to handle in such patients. 
We, however, acknowledge that in a real-world study, AEs 
or serious AEs (SAEs) may be less commonly documented 
compared to randomized controlled studies. Manageable 
tolerability profiles have also been reported with low doses 
of afatinib. A global, real-world study (RealGiDo) found 
reduction in the severity of adverse drug reactions with 
afatinib doses 30 mg and lower (23). Malaysian studies have 
also found that afatinib at 40 or 30 mg OD were effective 
maintenance doses and not commonly associated with 
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severe side effects in actual clinical practice (24,25).
Our study was limited by its small sample size and its 

retrospective design, in addition to a lack of a comparator 
arm of osimertinib 80 mg OD (due to an equally small 
sample size), making this comparison insufficiently powered 
to detect any difference in efficacy between those given full 
dose versus low dose osimertinib. We recommend larger 
scale, muti-centered, prospective studies to confirm our 
findings. However, the broad inclusive nature of our study 
including patients with poor performance status and those 
with untreated brain metastases who are under-represented 
in randomized controlled trials is more reflective of real-
world clinical practice. 

Conclusions

Treatment with lower doses of osimertinib resulted in 
comparable PFS and ORR compared to 80 mg OD in 
patients with EGFR-mutated advanced NSCLC whose 
disease had progressed on first- or second-generation 
EGFR TKI due to T790M mutation in real-world clinical 
practice. However, a randomized controlled trial comparing 
low dose vs. 80 mg OD osimertinib is needed to establish 
whether lower doses of osimertinib treatment is as effective 
as the recommended dose in terms of ORR, PFS and OS. 
Lower dose is potentially cost saving and can be associated 
with lower incidence of AEs and SAEs. 
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