
Abstract. Background/Aim: Although afatinib has a strong
efficacy, it can be toxic; hence, we aimed to determine
markers of response to afatinib in order to assess prognosis.
Patients and Methods: Information on clinical background,
therapeutic effects, and adverse events was collected
retrospectively at one Institution from patients treated with
afatinib as initial epidermal growth factor receptor (EGFR)-
tyrosine kinase inhibitor (TKI). We examined the relationship
between different adverse events and their effects on
prognosis. Results: Afatinib was used in 32 patients as the
initial EGFR-TKI. Adverse events of grade 3 or higher
including diarrhoea (12.5%), paronychia (6.3%), and
stomatitis (3.1%) were experienced by patients. The median
progression-free survival (PFS) was 15.4 months. A
relationship between skin rash severity and PFS was
observed. Conclusion: Grade 2 or higher skin rash might be
a marker for long-term efficacy of afatinib when
administered as a first-line treatment. 

Epidermal growth factor receptor (EGFR) tyrosine kinase
inhibitors (TKIs) are standard treatment for patients with
EGFR mutation-positive advanced non-small-cell lung
cancer (NSCLC). Afatinib, a second-generation EGFR-TKI,
is an irreversible blocker of the ErbB family of receptors that
covalently binds to the tyrosine kinase domain of EGFR (1).
Afatinib was reported to significantly improve overall
survival (OS) in patients with EGFR exon 19 deletions
compared to chemotherapy in the combined analyses of the
LUX-Lung 3 and LUX-Lung 6 trials (2). In the LUX-Lung

7 trial, the progression-free survival (PFS), time-to-treatment
failure (TTF), and objective response rate were significantly
improved with afatinib, although there was no significant
difference in OS with afatinib versus gefitinib (3). On the
other hand, frequent and severe adverse events (AEs),
especially severe diarrhoea, nail effects, and rash/acne, have
been reported (4). Although the efficacy of afatinib as a first-
line treatment in patients with EGFR mutation-positive
advanced NSCLC has been demonstrated, the management
of AEs is important; hence, markers of response to afatinib
are needed to assess prognosis. In clinical practice, there are
insufficient data regarding the tolerability and efficacy of
afatinib in EGFR-TKI-naïve patients with NSCLC
harbouring EGFR mutations. To that end, we performed this
retrospective study to investigate both the efficacy and AEs
of afatinib specifically in this group of patients.

Patients and Methods

Study design and treatment. We retrospectively reviewed the
medical records of 32 patients with EGFR mutation-positive
NSCLC treated with the EGFR-TKI, afatinib, as a first-line
medication at our Institute between May 2014 and April 2016.
Patient clinical backgrounds, therapeutic outcomes, AEs, and
prognoses were investigated. This protocol was approved by the
Medical Research Ethics Committee of Osaka Habikino Medical
Center. The final observation date was September 30, 2017.

Performance status (PS) was estimated according to the Eastern
Cooperative Oncology Group (ECOG) classification (5).
Therapeutic effects were evaluated using the Response Evaluation
Criteria in Solid Tumours version 1.1 (6). Toxicities associated with
afatinib treatment were graded according to the Common
Terminology Criteria for Adverse Events (CTCAE), version 4.0 (7).
Afatinib administration was discontinued when disease progression
or intolerable toxicity was observed.

Management of AEs. Thoracic oncologists cooperated with the
Japanese Society of Pharmaceutical Health Care and Sciences-
certified oncology pharmacists, a certified nurse specialist in cancer
nursing, two certified nurses in palliative care, and a certified nurse
in cancer chemotherapy nursing to manage the AEs. A clinical
management pathway designed at our Institution was used during
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hospitalization for the administration of treatment, while an
outpatient nurse and outpatient pharmacist supervised the outpatient
clinic (8). We defined diarrhoea as stool types 6 and 7 according to
the Bristol Stool Form Scale, and loperamide was orally
administered as necessary (9). For rash management, heparinoid
was applied twice a day, while minocycline (100 mg) was routinely
administered prophylactically. When rashes appeared, steroidal anti-
inflammatory agents were administered immediately.

Outcome parameters and statistical analyses. The outcome parameters
measured in this study were PFS and OS. PFS was calculated as the
duration between the start of treatment and progression or death. OS
was measured from the date of diagnosis (or confirmed recurrence in
postoperative cases) to the date of death. PFS and OS were assessed
by using Kaplan–Meier analysis, and comparisons between treatment
arms were performed using a log-rank test. p-Values less than 0.05
were considered significant. Univariate and multivariate analyses were
performed using the Cox proportional hazards and logistic regression
models. All statistical analyses were performed using R software
(version 2.13.1; EZR Development Core Team 2011, R: a language
and environment for statistical computing, Foundation for Statistical
Computing; Vienna, Austria).

Results
Patients. Thirty-two patients were treated with afatinib
during the study period, including 13 men and 19 women.
The median patient age was 66 years (range=39-83 years).
EGFR mutations including exon 19 deletion, L858R, and
exon 19 deletion plus L858R were detected in 22, nine, and
one case(s), respectively. Twenty-eight patients received no
pre-treatment, while four received a cytotoxic anticancer
drug (Table I).

Treatment. The starting dose was 40 mg daily in 24 cases
and 30 mg daily in eight cases. Seven patients over 75 years
old had their doses reduced to 30 mg daily, while one patient
with irritable bowel syndrome requested and received dose
reduction to 30 mg daily. The doses for 18 patients were
reduced once or more because of diarrhoea, paronychia,
fatigue, skin rash, nausea, and dry skin (Table II). 

Efficacy. The overall response rate was 78.1%.The median
PFS was 15.4 months [95% confidence interval=11.5
months–not attained (NA)]. The 1-year survival rate was
93.8% (95% confidence interval=85.7-100%), and median
OS has not yet been reached (Figure 1). On univariate and
multivariate analyses, factors significantly associated with
good PFS included skin rash of grade 2 or higher and
diarrhoea of grade 0 or grade 1 (Table III). No significant
association was observed between the severity of paronychia
or stomatitis and PFS. No significant differences in PFS
were associated with starting dose and dose reduction.

Safety. The most common AEs experienced by the patients
are shown in Table IV. Some of the patients displayed AEs

of grade 3 and higher, including diarrhoea (12.5%),
paronychia (6.3%), and stomatitis (3.1%). Diarrhoea was the
most frequent reason for reducing afatinib (12 patients),
followed by paronychia (five patients), fatigue (three
patients), skin problems/acne (two patients), and nausea and
dry skin (one patient each). Only one patient (3.1%)
discontinued treatment due to drug-related AEs; this patient
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Table I. Patient demographics and clinical characteristics.

Category                                                                         Value

Gender, n (%)
   Male                                                                       13 (40.6%)
  Female                                                                    19 (59.3%)

Median age (range), years                                         66 (39-83)
ECOG performance status 
   0                                                                               4 (12.5%)
   1                                                                               24 (75%)
   2                                                                                3 (9.4%)
   3                                                                                1 (3.1%)
Histopathology
   Adenocarcinoma                                                    31 (96.9%)
   Adenosquamous carcinoma                                    1 (3.1%)
Prior treatment
   None                                                                       28 (87.5%)
   Platinum-doublet chemotherapy                             3 (9.4%)
   Docetaxel                                                                 1 (3.1%)
EGFR mutation
   Exon 19 deletion                                                   22 (68.8%)
   L858R                                                                     9 (28.1%)
   Exon 19 + L858R                                                    1 (3.1%)

ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth
factor receptor.

Table II. Dose and effect of afatinib.

Category                                                                   Number (%)

Starting dose
   30 mg                                                                        8 (25.0)
   40 mg                                                                       24 (75.0)
Dose reduction
   Once                                                                          9 (28.1)
   Two or more times                                                   9 (28.1)
   None                                                                        14 (43.8)
Best overall response
   Partial response                                                       25 (78.1)
   Stable disease                                                           6 (18.8)
   Not evaluable                                                            1 (3.1)
   Progressive disease                                                        0
Reason for treatment failure
   Disease progression                                                20 (66.7)
   Adverse event                                                            1 (3.1)



experienced grade 1 drug fever, which did not abate when
the treatment was changed to erlotinib but subsided after the
patient was treated with a platinum-based doublet. Taken
together, long-term internal administration of afatinib was
possible after reducing some patients’ doses due to AEs.
Following the eventual discontinuation of afatinib treatment
in our study, 16 patients received subsequent anticancer
therapy. Twelve patients received cytotoxic anticancer drugs.
One patient received gefitinib, one patient received erlotinib,
one received gefitinib plus bevacizumab, and one received
nivolumab. Five patients did not receive subsequent
anticancer therapy after afatinib; three patients developed
carcinomatous meningitis, one patient developed brain
metastasis, and one patient had a poor performance status.
All patients received palliative care.

Discussion

In the present study, afatinib as a first-line EGFR-TKI was
effective and safe. Furthermore, the severity of skin rash may
be useful as a marker of afatinib efficacy. With respect to
efficacy, median PFS was 15.4 months. In the LUX-Lung 7
trial, the median PFS was 11.0 months, whereas a subgroup
analysis of the LUX-Lung 3 trial results (of Japanese patients
receiving afatinib) revealed a median PFS of 13.8 months
(3,4). On univariate and multivariate analyses, a skin rash of
grade 2 or higher and diarrhoea of grade 0 or 1 were
significantly associated with good PFS. A previous analysis
suggested that the severity of erlotinib-associated skin rash
may be correlated with improved tumour response and

survival in patients with EGFR mutation-positive NSCLC
(10). Although minocycline was routinely administered
prophylactically, prophylactic minocycline was not found to
be associated with OS (11). For patients who develop a
severe skin rash, the rash should be treated, and the
medication continued as long as possible, even if a dose
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Figure 1. Progression-free survival rate (a), and overall survival rate (b) in our cohort. NA: Not attained.

Figure 2. Progression-free survival rate for patients with non-small cell
lung cancer with skin rash of grade 2 and higher versus those with
grade 0 and 1. NA: Not attained.



reduction is required. The Phase III FLAURA trial showed
a significant and clinically meaningful PFS benefit with
osimertinib compared to current first-line standard-of-care
treatment (erlotinib or gefitinib), with a median PFS of 18.9
months (12). Despite the small number of cases in the
present study, the PFS of all cases with grade 2 or higher
skin rash was longer than that previously reported (12). With
respect to diarrhoea as an adverse event, the relationship
between the mild diarrhoea and good PFS was not clear.
When diarrhoea developed, loperamide was orally
administered immediately until the diarrhoea resolved.
Because the severity of diarrhoea in CTCAE version 4.0 is
defined as the number of stools passed within a period of
time, severe grade diarrhoea might decrease due to
loperamide. The doses in seven patients over 75 years old
were reduced to 30 mg daily; no significant differences in
PFS was observed between the patients who commenced
treatment with doses of 30 mg daily and those who started
at 40 mg daily. It has been reported that a low starting
dosage of afatinib might enable elderly patients or those with

low PS with advanced refractory NSCLC to receive this drug
as salvage therapy (13). Therefore, it was suggested that
reducing the starting dose according to age does not
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Table III. Prognostic factors associated with progression-free survival (PFS) as determined by univariate and multivariate analyses.

Factor                                  N                Median PFS                                       Univariate analysis                                         Multivariate analysis
                                                                 (months)
                                                                                                       HR (95% CI)                       p-Value                      HR (95% CI)                  p-Value

Gender
  Male                                13                      14.1
  Female                            19                      22.2                         0.66 (0.28-1.58)                        0.35                                    
Age
  <75 Years                        25                      16.7
  ≥75 Years                         7                        14.1                         0.97 (0.32-2.96)                        0.96                                    
EGFR
  Deletion                           22                      18.2
  L858R                              9                         9.3                          1.85 (0.74-4.66)                        0.18                                    
Starting dose
  30 mg                               8                        12.7
  40 mg                              24                      17.5                         0.98 (0.89-1.09)                        0.73                                    
Dose reduction
  Once or more                 18                        11
  None                                14                        10                          1.73 (0.73-4.13)                        0.21                                    
Diarrhoea
  Grade 0-1                        20                       NA                                                                                                                     1
  Grade 2-3                        12                       11.4                         3.42 (1.43-8.20)                     0.0034                    2.88 (1.20-6.94)                 0.018
Paronychia
  Grade 0-1                        20                      16.2
  Grade 2-3                        12                      14.1                         1.39 (0.58-3.31)                        0.46                                    
Rash/acne
  Grade 0-1                        27                      13.9                                                                                                                     1
  Grade 2-3                         5                        NA                        0.10 (0.013-0.78)                    0.0097                   0.12 (0.016-0.98)                0.047
Stomatitis
  Grade 0-1                        28                      14.0
  Grade 2-3                         4                        24.3                         0.52 (0.12-2.23)                        0.37                                                                       

CI: Confidence interval; HR: hazard ratio; EGFR, epidermal growth factor receptor.

Table IV. Treatment-related adverse events.

Adverse event      Any grade         Grade 1          Grade 2         Grade 3 
                                   (%)                   (%)                  (%)                 (%)

Diarrhoea               31 (96.9)          19 (59.4)          8 (25.0)          4 (12.5)
Paronychia             27 (84.4)          15 (46.9)         10 (31.3)          2 (6.3)
Rash/acne              26 (81.3)          21 (65.6)          5 (15.6)               0
Stomatitis              25 (78.1)          21 (65.6)           3 (9.4)            1 (3.1)
Dysgeusia              12 (37.5)          12 (37.5)               0                     0
Fatigue                   11 (34.4)           7 (21.9)           4 (12.5)               0
Dry skin                 11 (34.4)          10 (31.3)           1 (3.1)                0
Anorexia                 7 (21.9)            7 (21.9)                0                     0
Pruritus                   6 (18.8)            6 (18.8)                0                     0
Nausea                    4 (12.5)            4 (12.5)                0                     0



significantly affect the therapeutic efficacy. Although 18
patients (56%) experienced dose reductions after
commencing treatment, dose reduction did not negatively
influence PFS in our study. This is consistent with a post-
hoc analysis of the randomized LUX-Lung 3 and 6 trials,
which showed that dose reduction had no significant effect
on PFS (14). After discontinuing afatinib, systemic
anticancer therapy was most frequently employed, whereas
third-generation EGFR-TKIs were not used. This was not
only because third-generation EGFR-TKIs were not yet
available for clinical use at the time progressive disease was
detected, but also because the frequency of T790M
mutations was low. Only three out of 15 patients were
T790M mutation-positive, which is a smaller proportion than
in a previous study where the frequency was 50% (15). With
respect to safety, some patients displayed AEs of grade 3 or
higher, including diarrhoea (12.5%), paronychia (6.3%), and
stomatitis (3.1%). AEs of grade 3 or higher were less
frequent compared to those that occurred according to a
subgroup analysis of the LUX-Lung 3 trial patients in Japan
(4). The rate of treatment discontinuation due to drug-related
AEs was low (3.1%). 

In our study, because palliative care intervention by a
medical care team was performed early, this allowed for the
early detection and treatment of side-effects, in addition to
preventing some of these side-effects altogether. Temel et al.
reported that among patients with metastatic NSCLC, early
palliative care led to significant improvements in the quality
of life and OS (16).

Our study had limitations. Firstly, we retrospectively
analyzed data from a single institution, and our sample size
was small. Secondly, the number of patients with EGFR
exon 19 deletions was relatively higher than that of patients
with L858R mutation, which may have skewed our data
towards better PFS and OS findings.

Introducing afatinib as a first-line EGFR-TKI is safe and
effective for treating patients with EGFR mutation-positive
NSCLC in clinical practice. Moreover, skin rash of grade 2
or higher can be a useful marker of afatinib efficacy. It is
important for patients with a severe skin rash to continue
afatinib as long as possible through early treatment or dose
reduction. 
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