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Introduction

Lung cancer is the most common cause of cancer-related 
mortality worldwide. According to GLOBOCAN 2020, 
in Vietnam, lung cancer is a popular type of cancer with 
the second highest rate of mortality (Sung et al., 2021). 
The most common histologic pattern is adenocarcinoma, 
accounting for 40% of lung cancer cases, and squamous 
cell carcimona, with 20% of cases, is known as the next 
most prevalent subtype (Travis, 2011). On a report of 
recent local survey, about 80% cases of lung cancer 
in Vietnam presented as stage III/IV with widespread 
metastases (Thuan Tran Van, 2016). Advanced lung 
cancer has a low response rate to chemotherapy and an 
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extremely poor prognosis (Planchard et al., 2018). From 
2000s, management and treatment of lung cancer has 
transformed. This changed particularly when a small 
percentage of non small cell lung cancer (NSCLC) were 
identified with mutations in the EGFR gene that rendered 
those tumors sensitive to the EGFR tyrosine kinase 
inhibitors (TKI) (Hirsch et al., 2003; Mok et al., 2009; 
Rosell et al., 2012; Sequist et al., 2013; Wu et al., 2014; 
Wu et al., 2017; Planchard et al., 2018; Ramalingam 
et al., 2020). Afatinib, a second generation EGFR TKI 
which targets all members of ErbB family (Solca et al., 
2012), proved the high efficacy in the first-line treatment 
of advanced NSCLC with EGFR mutations in many 
randomized controlled trials (RCTs) including LUX-Lung 
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3, 6 and 7 (Sequist et al., 2013; Wu et al., 2014; Park et 
al., 2016). On the results of these studies, afatinib was 
reported to significantly improve objective response rate 
(ORR) (range: 57-70%) and progression-free survival 
(PFS) (range: 11.0–11.1 months), relative to chemotherapy 
and gefitinib. Afatinib also showed eficacy in tumors with 
major uncommon EGFR mutations (G719X, L861Q and 
S768I) with ORR of 60-71% and mPFS of 11.0 months 
(Yang et al., 2015a; Yang et al., 2020) while the first 
generation EGFR TKIs gefitinib and elortinib showed the 
poor results on G719X and L861Q with ORR of 20-51% 
and mPFS of 2.2-6.0 months (Wu et al., 2011; Watanabe 
et al., 2014) .

Although Asian patients were enrolled in the 
randomized controlled trials for afatinib, few Vietnamese 
patients were recruited (Sequist et al., 2013; Wu et al., 
2014). In reality, even though afatinib has been widely 
used in clinical pratice since 2013 (Dungo and Keating, 
2013), there is still a lack of local real-world data on the 
effectiveness and tolerability of this second generation 
EGFR TKI in Vietnamese patients. In real-world 
settings, confounding factors during clinical practice may 
influence the clinical outcomes. Herein, we conducted a 
retrospective real-world study to explore the effectiveness 
and tolerability of first-line afatinib in Vietnamese patients 
with advanced EGFR-mutant NSCLC.

Materials and Methods

Patients
We retrospectively screened advanced NSCLC patients 

treated with afatinib at the Vietnam National Cancer 
Hospital from 1st Januray 2018 to 31st October 2020. 
The ethics committee of the National Cancer Hospital 
approved the study. Patients who met the following criteria 
were included: (i) histologically confirmed Stage IIIC/IV 
NSCLC; (ii) sensitive EGFR mutations; (iii) treatment 
naïve with TKIs or other therapies; (iv) aged ≥ 18 years; 
and (v) hepatic, renal, and hematologic parameters met 
treatment eligibility. The exclusion criteria were: (i) 
severe hepatic or renal impairment or serious comobidities 
prevented the TKI treatment; (ii) allergic to afatinib or 
any of its excipient; (iii) failure to comply with treatment 
regimen or switch to another TKI; and (iv) accompanying 
with other malignant tumors. Peptide nucleic acid-
mediated polymerase chain reaction clamping (PNA-PCR 
clamping) or new generation sequencing (NGS) were 
used to determine EGFR mutations. Patients received 
20 mg, 30 mg or 40 mg afatinib daily as a starting dose. 
Afatinib 40 mg once daily is the recommended starting 
dose. The starting dose was determined at the discretion 
of the clinicians according to patient age, body surface 
area, Eastern Cooperative OncologyGroup performance 
status (ECOG PS), and so forth. Afatinib was given 
until symptomatic disease progression or occurrence of 
intolerable adverse events. Dosage reduction and drug 
discontinuation were followed as the manufacturer’s 
instructions (Boehringer Ingelheim). As for patients 
treated with 20 mg or 30 mg starting dose, after a month, 
if the treatment had been well tolerated, dosage of afatinib 
could be maintained or escalated by 10 mg once daily with 

clinician’s judgment. 

Outcomes and evaluation
The primary outcomes were to evaluate objective 

response rate (ORR), disease control rate (DCR) and 
time to treatment failure (TTF). ORR is defined as the 
ratio of total patients who received afatinib to patients 
experiencing complete response (CR) or partial response 
(PR) after the first evaluation of tumor response according 
to Response Evaluation Criteria in Solid Tumors, version 
1.1 (RECIST 1.1) (Eisenhauer et al., 2009). DCR is defined 
as the ratio of total patients who received afatinib to 
patients experiencing CR, PR or stable disease (SD) after 
the first evaluation of tumor response. TTF is defined as 
the time from the first dose of afatinib to tumor progression 
based on RECIST 1.1 and/or the patient has a clinical 
progression assessed by investigators. Secondary outcome 
was to evaluate tolerability. Adverse events (AEs) were 
recorded through the clinical examination checklist and 
laboratory tests.

Clinical data were extracted from patients’ medical 
records and supplemented by follow-up if needed. 
Demographic and clinical data was collected. Patient 
performance status (PS) was assessed according to Eastern 
Cooperative Oncology Group (ECOG) score. Response to 
afatinib was evaluated by regular imaging examinations, 
in accordance with RECIST 1.1. Survival outcomes were 
collected from the initiation of afatinib treatment to the 
patient’s death or the end of the study on 31 October 2020. 
Adverse events were assessed using the National Cancer 
Institute Common Terminology Criteria for Adverse 
Events version 4.0 (CTCAE 4.0) .

Statistical analysis
Categorical variables were expressed as percentages 

and continuous variables were expressed as mean ± 
standard deviation (SD) or median with range depending 
on the normality of distribution of the variables. TTF 
was estimated using Kaplan-Meier method and shown as 
the estimated median time (months) and 95% confidence 
inderval (CI), respectively. Differences between categorical 
variables were tested using Chi-Squared test or Fisher’s 
Exact test. For continuous variables, the differences were 
compared using independent t-test or Mann-Whitney U 
test. All statistical analyses were tested independently 
and a statistically significant threshold was defined with 
p value of <0.05. Data was coded, inputed, and analysed 
using SPSS version 20.0 version (IBM Corp., Armonk, 
New York).  

Results 

Patient characteristics and afatinib dose
A total of 44 patients who met the study criteria 

were included (Figure 1). The clinical characteristics 
of the patients were shown in Table 1. All patients had 
lung adenocarcinoma with the mean age of 58 years 
(range: 32-76). Among them, the majority were male 
and ex-smoker or current smokers (61% and 59%, 
respectively). The ECOG performance status was 0-1 in 
98%, symptomatic baseline brain metastases were present 
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compound form. One each had T263P, exon 20 insersion, 
and a very rare compound mutation of A750P+Del 19, 
respectively. Nine patients (21%) had a syptomatatic brain 
metastasis. Among them, 44% were treated with gamma 
knife (3 patients) or whole brain radiation (1 patient). 

Most of the patients started with afatinib 30 mg once 
daily (79%), followed by 40 mg once daily (16%) and 
20 mg once daily (5%) (Table 2). Most of them could 
be maintained with the starting dose (63%) and the dose 
adjustments were required in 36%. Fourteen patients 
(32%) had dose increased based on their well-tolerated 
treatment after the first month and 2 patients (5%) had 
dose reduced due to adverse events. The optimal dose of 
afatinib was 30 mg once daily (57%), followed by 40 mg 
once daily (37%) and 20 mg once daily (5%).

Effectiveness of afatinib treatment
The results of ORR and DCR are shown in Table 3. 

At the first assessment (after 8 to 12 weeks), the complete 
response rate was 7%, patial response rate was 68%, and 
10 patients achieved stable disease counting for 23%. The 
ORR was thus 75% while DCR was 98% on first-line 
afatinib. By 31st October 2020, 25 patients (57%) had 
disease progression with 4 (9%) with new brain lesions 
and 21 (48%) with new lesions at other sites. 

The subgrpup ORRs and DCRs are shown in Table 
4. The patients with common and uncommon mutations 

in 21% of the patients. The EGFR mutations included 
common mutations (Del 19/L858R) in 61%, Del 19 in 
46%, L858R in 18%, and uncommon mutations in 36% 
of the patients. Among the uncommon mutations, the 
majority were G719X, L861Q and S768I with 50% in a 

Characteristic Patients (N=44)
Median age, years (range) 58 (32-76)
Gender, No. (%)
     Men 27 (61)
     Women 17 (39)
ECOG performance status, No. (%)
     0 24 (55)
     1 19 (43)
     2 1 (2)
Smoking status, No. (%)
     Nerver Smoked 18 (41)
     Ex/Current Smoked 26 (59)
Histology, No. (%)
     Adenocarcinoma 44 (100)
EGFR mutation, No. (%)
     G719X 5 (11)
     G719X 2
     G719X + S768I 3
     G719C  2 (4)
     G719C + L861Q 1
     G719C + S786I 1
     G719S + S768I 2 (4)
     L861Q 2 (4)
     L861Q 1
     L861Q + G719A 1
     S768I 7 (16)
     S768I 3
     S768I + G719C 1
     S768I + G719X 3
     S768I + G719S 2
     L858R 8 (18)
     T263P 1 (2)
     Del19 20 (46)
     Del19 19
     Del19+ A750P 1
     Exon 20 insertion 1 (2)
Brain Metastasis, No. (%) 9 (21)
Gamma knife 3
Whole brain Radiation 1
Overall disease classification, No. (%)
     IIIC 4 (9)
     IVA 5 (11)
     IVB 33 (75)
     Recurrent 2 (5)

Table 1. Baseline Characteristics of Patients with EGFR-
Mutant NSCLC Treated with First-Line Afatinib during 
the Study Period

Dose modification Patients (N=44)
Starting dose, No. (%)
     20 mg once daily 2 (5)
     30 mg once daily 35 (79)
     40 mg once daily 7 (16)
Afatinib dose adjustment, No. (%)
     Starting dose maintained 28 (63)
     Dose increased 14 (32)
     Dose reduced 2 (5)
Afatinib optimum dose, No. (%)
     20 mg once daily 2 (5)
     30 mg once daily 25 (57)
     40 mg once daily 17 (37)

Table 2. Afatinib Starting Dose, Dose Adjustment and 
Optimal Dose

Outcomes Number of patients (n=44)
Response, No. (%)
     Complete response 3 (7)
     Partial response 30 (68)
     Stable disease 10 (23)
     Progressive disease 1 (2)
Disease progression site, No. (%)
     None 19 (43)
     New brain lesions 4 (9)
     New lesions at other sites 21 (48)

*Following up by 31st October 2020.

Table 3. Treatment Outcome to Afatinib after 8-12 Weeks
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had the similar ORRs (81.5% and 76.5%), and the same 
with Del 10 and L858R mutations (78.9% and 87.5%) or 
with 30 mg and 40 mg starting doses (80.0% and 71.4%). 

The similar ORRs were also observed in patients with 
dose increased and starting dose maintained (85.7% and 
78.6%) or with optimal doses of 30 mg and 40 mg once 

Screened for the study

(n=52)

Patient withdrew consent or 

change TKI without PD* or toxicity   
(n=8)

Enrolled for efficacy and safety 
analyses

(n=44)

Discontinued the study treatment due to 
progression

(n=25)

Remained on afatinib treatment 
at data cutoff

(n=19)

Figure 1. Study Algorithm 

Characteristics ORR, No. (%) *p-value gOR (95% CI), p-value DCR *p-value gOR (95% CI), p-value

EGFR mutation subtype

     Del 19 (n=19) 15 (78.9) 0.222 0.255 (-0.8-0.45), 0.773a 19 (100) 0.427 0.063 (-0.15-0.15), 1.0a

     L858R (n=8) 7 (87.5) 0.264 (-0.83-0.45), 0.759b 8 (100) 0.065 (-0.22-0.1), 0.609b

     Uncommon (n=17) 13 (76.5) 16 (94.1)

     Common (n=27) 22 (81.5) 27 (100)

Brain metastases

     Yes (n=9) 7 (77.8) 0.128 0.234 (-0.475-0.469), 0.128 8 (89) 0.077 0.111 (-0.145- 0.367), 0.077

     No (n=35) 31 (88.6) 35 (100)

Afatinib starting dose

     20 mg once daily (n=2) 2 (100) 0.961 0.46 (-1-1.23), 0.967c 2 (100) 0.884 0.112 (-0.24-0.3), 0.965c

     30 mg once daily (n=35) 28 (80.0) 0.262 (-0.61-0.67), 0.993d 34 (97.1) 0.064(-0.18-0.13), 0.895d

     40 mg once daily (n=7) 5 (71.4) 7 (100)

Afatinib dose adjustment

     Dose reduced (n=2) 1 (50)e 0.718 0.158(-0.38-0.38), 1.0f 2 (100) 0.351 0.049 (-0.19-0.05), 0.325f

     Dose increased (n=14) 12 (85.7) 13 (92.9)

     Starting dose maintained (n=28) 22 (78.6) 28 (100)

Optimal afatinib dose

     20 mg once daily (n=2) 1 (50.0) 0.253 0.152 (-0.4-0.33), 0.971 2 (100) 0.462 0.048 (-0.06-0.17), 0.440

     30 mg once daily (n=25) 21 (84.0) 25 (100)

     40 mg once daily (n=17) 14 (82.4) 16 (94.1)

ORR, objective response rate; DCR, disease control rate; OR, odd ratio; 95% CI, 95% confidence interval; EGFR, epidermal growth factor receptor; 
ECOG, Eastern Cooperative Oncology Group; *p-value of Chi-squared test; aDel 19 vs L858R; bDel 19 vs rare mutations; cafatinib dose 30 mg once 
daily 20 mg once daily; dafatinib dose 40 mg once daily vs 30 mg once daily; enot compared because of the small number of patients; fafatinib dose 
increased versus starting dose maintained; gmultivariate analysis with cox regression.

Table 4. Univariate and Multivariate Analyses of ORR and DCR According to Clinical and Treatment Characteristics
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daily (84.0% and 82.4%). No significant differences in 
ORR and DCR were observed on the univariate and 
multivariate analyses by EGFR mutation types, baseline 
brain metastasis status, afatinib starting doses, dose 
adjustments, and different optimal doses. 

Characteristics Patients, mTTF (months) Univariate analysis, p-value* Multivariate analysisg

No. (%) HR p-value*
EGFR mutation subtype
     Del 19 19 (43) 13.97 0.181 0.528 (0.170-1.646) 0.221
     L858R 8 (18) 7.47 0.067a 1.323 (0.362-4.853)
     Rare + compound 17 (39) 10.83 0.236b

     Common (Del19/L858) 27 (61) 12.27 0.426c

0.001d

Baseline brain metastasis
     Yes 9 (21) 9,6 0.413 0.957 (0.258-3.549) 0.948
     No 35 (79) 13
Afatinib starting dose
     20 mg once daily 2 (5) Not reach 0.256 0.198 (0.054-7.402) 0.087
     30 mg once daily 35 (79) 12.3
     40 mg once daily 7 (16) 7.5
Afatinib dose adjustment
     Dose reduced 2 (5) 3.5 0.930e 0.767 (0.233-2.526) 0.768
     Dose increased 14 (32) 13.9 1.832 (0.209-16.036) 0.988
     Starting dose maintained 28 (63) 9.8
Optimal afatinib dose
     20 mg once daily 2 (5) 3.5 0.448 0.634 (0.054-7.402) 0.546
     30 mg once daily 25 (57) 9.8 0.174f 0.547 (0.189-1.713) 0.271f

     40 mg once daily 17 (38) 13.6

Table 5. Analyses of TTF According to Clinical and Treatment Characteristics

mTTF, median time to treatment failure; EGFR epidermal growth factor receptor; *p-value of Chi-square test; aDel 19 vs L858R; bDel 19 vs rare 
mutations; cRare mutations v L858R; dcommon vs rare mutations; eafatinib dose increased vs starting dose maintained; fafatinib 40 mg once daily 
vs 30 mg once daily; gmultivariate analysis with cox regression.

Figure 2. Kaplan-Meir Plot for Time to Treatment Failure of Patients on first-line Afatinib  

Median TTF of the study population was 12.3 months 
(95% CI, 7.2–17.3) with 57% events (Figure 2). The 
mTTF according to EGFR mutation types, baseline 
brain metastases, staging, afatinib optimal doses and 
dose adjustments are shown in Table 5. On the univariate 
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Adverse event All patients* N=44 30 mg OD n=35 40 mg OD n=6 p-value
No. % No. % No. %

Diarrhea 14 32 9 26 4 67 0.108
≥ Grade 3 0 0 0 0 0 0 -
Rash 13 30 10 29 3 50 0.677
≥ Grade 3 0 0 0 0 0 0 -
Paronychia 11 25 9 26 2 33 0.997
≥ Grade 3 3 7 2 6 1 17 0.656
Fatigue 4 9 2 6 2 33 0.746
≥ Grade 3 0 0 0 0 0 0 -
Increased ALT/AST 3 7 3 9 0 0 0.705
≥ Grade 3 0 0 0 0 0 0 -
Not assessable 2 5 - - - - -

Table 6. Treatment-Related Adverse Events Recorded in at Least 5% of Patients

*There was no grade 4 adverse event and only one patient with 20 mg OD starting dose had grade 2 diarrhea (50%). 

analysis, patients with common mutations (Del 19 and 
L858R) had significantly longer mTTF compared to rare 
EGFR mutations (12.3 vs 10.8 months; p = 0.001). No 
significant differences were observed in mTTF between 
patients with Del 19 and L858R mutations (14.0 vs 7.5 
months, p = 0.067), and either with and without baseline 
brain metasteses (9.6 vs 13.0 months, p = 0.413), or with 
30 mg and 40 mg starting doses (12.3 vs 7.5 months, p = 
0.256). There were also no differences in mTTF between 
patients with dose increased and starting dose maintained 
(13.9 vs 8.9 months, p = 0.930), and the same with optimal 
doses of 30 mg and 40 mg once daily (9.8 vs 13.9 months, 
p = 0.256). The multivariate analysis did not further 
indicate any significant influence to the subgroup TTFs. 

Tolerability of afatinib treatment
Adverse event profile of afatinib was in line with 

expectations (Table 6). The most common adverse events 
(AEs) was diarrhea (32%). Skin rash was the second 
most common AE (30%). The incidence of paronychia, 
fatigue and liver enzyme elevation were 25%, 9% and 
7%, respectively. There was no grade 4 AE. Only three 
patient with grade 3 paronycia (7%) required dose 
interruption. No patient required drug discontinuation or 
was exlcuded because of unacceptable toxicity. Though 
no significant differences were observed, the incidence of 
all grade diahrrea (67% vs 26%), skin rash (50% vs 29%), 
paronychia (33% vs 26%), and fatigue (33% vs 6%) was 
higher in patients with 40 mg starting dose than those 
with 30 mg dose. One patient (17%) with 40 mg starting 
dose experienced the grade 3 paronychia while two (6%) 
with 30 mg dose had.

Discussion

This study is the first retrospective, real-world study 
of the effectiveness and tolerability of first-line afatinib 
in Vietnamese patients with advanced EGFR-mutant 
NSCLC. In this study, all patients were adenocarcinoma 
with sensitive EGFR mutations, 98% had a relatively 
good ECOG PS score of 0-1 and the median age of all 
patients was 58 years, which made the results of this study 

comparable to LUX-Lung 3 and 6 trials (Sequist et al., 
2013; Wu et al., 2014) .

The randomized control trials (RCTs) of LUX-Lung 
3 and 6 reported the ORR, DCR and mPFS of first-line 
afatinib treatment of 57-68%, 90-93% and 11.0–11.1 
months, respectively (Sequist et al., 2013; Wu et al., 
2014). The mPFS even reached 13.6 months in patients 
with common mutations (Del 19/L858R). In our study, 
the response evaluation after 8-12 months in 44 patients 
showed ORR of 75% and DCR of 98%. The median 
TTF was 12.3 months in all patients as well as in patients 
with common mutations. Our results were comparable to 
those reported in RCTs. Further, our study included 61% 
of patients with common mutations. Among them, 19 
(49%) had Del 19 and 8 (18%) had L858R mutation. The 
proportion of patients with Del 19 and L858R mutations 
in our study were lower than that in RCTs. The subgroup 
analysis of PFS in RCTs shows that the HR of Del 19 was 
superior to that of L858R when compared to chemotherapy 
(Sequist et al., 2013; Wu et al., 2014). Further, the pooled 
analyses indicates that afatinib demonstrated a significant 
improvement in OS in Del 19 subgroup vs chemotherapy 
(Yang et al., 2015b). Our results indicate that patients 
with Del 19 had longer mTTF than those with L858R 
mutation (14.0 vs 7.5 months), which conresponds to those 
reported in RCTs. Several real-world studies have also 
demonstrated this tendency and reported longer mPFS in 
Del 19 groups (Yang et al., 2015b). Kim and colleagues 
revealed that, in a subgroup of patients with Del 19, the 
median PFS of afatinib was significantly longer to those 
of gefitinib or erlotinib (19.1 vs 15.0 and 16.3 months, 
respectively; p = 0.01). However, there was no such 
significant difference in L858R subgroup (p = 0.46) (Kim 
et al., 2019). These outcomes may lead to a tendency in 
clinical practice to prescribe afatinib to patients with Del 
19 disease.

The combined post-hoc analysis of LUX-Lung 2, 3 
and 6 trials indicates that afatinib is active in patients with 
uncommon EGFR mutations (Yang et al., 2015a). Patients 
with major uncommon mutations (G719X, L861Q and 
S768I) with first-line afatinib treatment could achieve a 
median PFS of 10.7 months (95% CI 5.6-14.7). This is 
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further supported by a pooled database analysis, where 
afatinib demonstrated activity against major uncommon 
mutations (mTTF = 10.8 months; 95% CI: 8.1-16.6; 
ORR = 60.0%) and compound mutations (mTTF = 14.7 
months; 95% CI: 6.8-18.5; ORR = 77.1%) in 315 EGFR 
TKI-naïve patients (Yang et al., 2020). Interestingly, the 
first generation EGFR TKIs showed a poor effectiveness 
in uncommon mutations. For example, in NEJ002 study 
(Watanabe et al., 2014), the patients with G719X and 
L861Q mutations in gefitinib arm in first-line setting 
only achieved ORR of 20% and mPFS of 2.2 months. 
Wu and colleagues also showed ORR of 51% and mPFS 
of 6.0 months in patients with G719 and L861 mutations 
treated with first-line gefitinib or erlortinib (Watanabe et 
al., 2014). Similarly, in a phase II study of osimertinib 
in 36 patients with uncommon mutations with 61% 
in first-line treatment, patients with G719X, L861Q, 
S768I and their compound mutations achieved ORR of 
50% and mPFS of 8.2 months (Cho et al., 2020). In our 
study, 36% of patients were with uncommon mutations. 
Among them, the majority were G719X, L861Q and 
S768I with 50% in a compound form, and one each had 
T263P, exon 20 insersion, and a very rare compound 
mutation of A750P+Del 19, respectively. Even though, 
our results showed that patients with uncommon mutations 
could achieved ORR of 77% and mTTF of 10.8 months 
in first-line afatinib treatment. This is consistent with 
those reported from the combined and pooled analyses 
on afatinib clinical activity in NSCLC with uncommon 
mutations (Yang et al., 2015a; Yang et al., 2020). Other 
real-world studies have also reported such clinical activity 
of afatinib and even found that patients with uncommon 
mutatoins had longer or significantly longer mPFS with 
afatinib therapy than those with first generation EGFR 
TKIs (Shen et al., 2017; Kim et al., 2019; Tanaka et al., 
2019). 

Another combined analysis of LUX-Lung 3 and 6 
trials demonstrates that afatinib provided a significant 
improvement in ORR and PFS in patients with brain 
metastases and common mutations compared to 
chemotherapy (73 vs 24%; p < 0.01; and 8.2 vs 5.4 months; 
HR 0.50; p = 0.0297, respectively) (Schuler et al., 2016). 
The extent of improvement in PFS from afatinib treatment 
of these patients was similar to that of patients without 
brain metastases, suggesting that afatinib represents a 
viable treatment option for the lesions in central nurvous 
system (CNS). The median cerebrospinal fluid penetration 
rate for afatinib of 2.45±2.91% has also been reported 
(Tamiya et al., 2017), confirming afatinib’s blood-barrier 
penetration and CNS activity. In our study, the ORR 
in patients with and without baseline brain metastases 
were 78% and 89%, respectively. Only 4 (9%) patients 
with disease progression developed new brain lesions. 
Further, the mTTF in patients with and without baseline 
brain metastases were 9.6 vs 13.0 months, respectively. 
The multivariate Cox regression analysis confirmed no 
significant difference in ORR and TTF between patients 
with and without baseline brain metastases. These results 
were satisfactory relative to the combined analysis 
(Schuler et al., 2016) though we recorded a limited number 
with only nine patients with brain metastases. Several 

real-world studies have also reported afatinib CNS activity 
with mPFS of 5.2-13.5 months (Liang et al., 2017; Tan 
et al., 2018; Ho et al., 2019). Tan and colleagues noticed 
that, in patients with brain metastases who treated with 
afatinib 40 mg starting dose was associated with improved 
PFS compared to 30 mg dose (13.3 vs 5.2 months; p = 
0.006) (Tan et al., 2018). It is not clear how patients with 
30 mg starting dose were monitored and managed during 
the treatment in their center. In our study, the patients 
received 20 mg or 30 mg starting dose were monitored, 
and the dosage of afatinib was maintained or escalated by 
10 mg once daily based on their tolerability in the first 
month treatment. Most of the patients started with afatinib 
30 mg once daily (79%), required no dose adjustment 
(63%), and stayed at the optimal dose of 30 mg once daily 
(57%) at the end. Our satisfactory results in ORR and 
TTF with a low CNS progression rate in a small number 
of patients with brain metasteses indicate the importance 
of dose escalation for some patients in control of CNS 
disease as the benefit of dose of afatinib on CNS disease 
is driven by the peak plasma concentrations attained (Yap 
et al., 2010). The afatinib CNS activity has been further 
supported in the real-world multi-cohort study with 559 
patients by Jung and colleagues (Jung et al., 2020), where 
afatinb demonstrated 73% of CNS response rate and supior 
median CNS-PFS than gefitinib and erlotinib (23.3 vs 
17.3 and 12.4 months, respectively; p < 0.001). On the 
competing risk analysis for cumulative incidence of CNS 
failure, afatinib further showed CNS prevention with a 
lower cumulative incidence of CNS failure compared 
with gefitinib or erlotinib after adjusting for both EGFR 
mutation types and preexisting CNS metastases (HR 0.51; 
95% CI: 0.34–0.75; p = 0.0007). Currently, only FLAURA 
trial indicates that osimertinib had better CNS activity and 
prevention than gefitinib or erlotinib (median CNS-PFS: 
not reached vs 13.9 months; HR 0.48; 95% CI: 0.26-
0.86; p = 0.014; and a lower probability of experiencing 
a CNS progression event with osimertinib vs gefitinib or 
erlotinib, respectivly) (Reungwetwattana et al., 2018). It 
seems that afatinib and osimertinib have a similar profile 
in CNS activity and prevention. 

Afatinib 40 mg once daily is the recommended 
starting dose. Tolerability-guided dose adjustment as 
recommended by the manufacturer has been demonstrated 
as an effective measure to reduce afatinib-related AEs 
without affecting therapeutic efficacy in LUX-Lung 3, 6 
and 7 trials (Yang et al., 2016; Schuler et al., 2019). Dose 
reduction was more likely in patients with higher afatinib 
plasma concentrations and, on day 43, patients with dose 
reduction from 40 mg to 30 mg had geometric mean 
afatinib plasma concentrations of 23.3 ng/ml vs 22.8 ng/ml 
in patients who remained on 40 mg (Yang et al., 2016). The 
median PFS was similar in patients with dose reduction 
during the first 6 months vs those who did not (LUX-Lung 
3: 11.3 versus 11.0 months, HR 1.25; LUX-Lung 6: 12.3 vs 
11.0 months, HR 1.00; LUX-Lung 7: 12.8 vs 11.0 months, 
HR 1.34) (Yang et al., 2016; Schuler et al., 2019). These 
results in RCTs have been further supported by several 
real-world studies (Liang et al., 2017; Liu et al., 2017; Lim 
et al., 2018; Halmos et al., 2019; Ho et al., 2019; Tanaka 
et al., 2019; Igawa et al., 2020). Yang et al., (2017) further 
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revealed in a real-world study that afatinib 30 mg starting 
dose had similar ORR and mPFS as the 40 mg dose (76 
vs 95%, p = 0.0862; and 15.4 vs 14.6 months, p = 0.8418, 
respectively), but resulted in fewer serious drug-related 
AEs. Halmos et al., (2019) further demonstrated in the 
international real-world study with 228 EGFR-mutant 
NSCLC patients that there was no significant difference 
in TTF (p = 0.543) between patients who remained on 
afatinib ≥ 40 mg/day for the first 6 months (19.5 months; 
95% CI: 13.4–not evaluable (Cho et al., 2020), who 
reduced dose to < 40 mg/day within the first 6 months 
(17.7 months; 95% CI: 14.5–21.5), and who started with 
afatinib ≤ 30 mg/day (19.4 months; 95% CI: 12.9-NE). 
In our study, most of patients started with afatinib 30 mg 
once daily (79%), followed by 40 mg once daily (16%) 
and 20 mg once daily (5%). This reflects our practice 
which may be different from other real-world studies 
(Liang et al., 2017; Liu et al., 2017; Yang et al., 2017; Lim 
et al., 2018; Halmos et al., 2019; Ho et al., 2019; Tanaka 
et al., 2019) . In our center, the clinicians usually started 
with a dose lower than standard dose to probe tolerance 
of patients based on their age, body surface area, ECOG 
PS and others as well as the previous real-word evidence 
(Yang et al., 2017; Halmos et al., 2019). After monitoring 
for a month, if the treatment had been well tolerated, 
dosage of afatinib could be maintained or escalated by 
10 mg once daily accordingly. Our results indicated that 
patients with different starting dose of 20 mg, 30 mg and 
40 mg had ORR of 100%, 80% and 71%, respectively. 
The mTTF was not reached in patients with 20 mg starting 
dose (small number) while patients with 30 mg or 40 mg 
starting dose had mTTF of 12.3 months and 7.5 months, 
respectively. No significant differences were found in 
ORR and TTF by the multivariate analysis. On the other 
hand, most of the patients could maintain with the starting 
dose (63%) and the dose adjustments were required in 
36%. The subgroup of patients without afatinib dose 
adjustment had mTTF of 9.8 months while patients with 
dose increment reached mTTF of 13.9 months (p = 0.930). 
The mTTF in patients with the optimal dose of 40 mg 
once daily was higher than those with 30 mg and 20 mg 
once daily (13.9 vs 9.8 and 3.5 months, respectively) (p 
> 0.05). Furthermore, our practice also generated a well 
tolerable AE profile of afatinib in Vietnamese patients. 
The most common AE was diarrhea (32%), followed by 
skin rash (30%), paronychia (25%), fatigue (9%) and 
liver enzyme elevation (7%), respectively. There was no 
grade 4 AE. Only three patients with grade 3 paronycia 
required dose interruption. Patients who treated with 40 
mg starting dose were more likely to experience diarrhea, 
skin rash, paronychia and fatigue than those with 30 mg 
starting dose. The incidence of grade 3 paronychia was 
more than double in patients with 40 mg starting dose 
vs 30 mg dose (17% vs 6%). Our results were similar to 
those of other real-world studies (Liang et al., 2017; Liu 
et al., 2017; Yang et al., 2017; Lim et al., 2018; Kim et al., 
2019; Tanaka et al., 2019; Igawa et al., 2020), reporting 
a much lower frequency of grade 3 or 4 afatinib-related 
AEs when compared to 36.0–57.0% in RCTs (Wu et al., 
2014; Park et al., 2016; Wu et al., 2017). This could have 
been due to the fact that the clinicians have got increased 

familiarity with afatinib and more expeience in managing 
the drug-related AEs. Our practice with a lower starting 
dose to probe patient’s tolerability followed by monitoring 
for dose maintainance or escalation subsequently could 
keep the optimal dose with less toxicity for patients in 
controlling the disease. This seems to work well with 
Vietnamese patients and is reassuring to the clinicians.

There were some limitations in the current study. 
Firstly, the retrospective nature and small sample size 
of the study may have introduced unavoidable bias. 
Secondly, the number of patients with L858R and 
uncommon mutations were disproportionally low and 
high, respectively. Thirdly, only 57% of the patients with 
disease progression were evaluated. A further study with 
a larger sample size is needed.

In conclusion, first-line afatinib treatment is effective 
in Vietnamese patients with advanced EGFR-mutant 
NSCLC. It is associated with a good response rate and 
prolonged TTF with well manageable AE profile. Baseline 
brain metastasis status and initial dose of afatinib do not 
significantly impact TTF. Our results warrant for further 
study with a larger sample size.
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