
Abstract. Aim: We conducted a retrospective study to
investigate the frequency of appetite loss during treatment
with epidermal growth factor receptor tyrosine kinase
inhibitor (EGFR-TKI) in elderly patients, aged 75 years
or older, with non-small cell lung cancer harboring EGFR
gene mutations. Patients and Methods: Data of a total of
64 patients, including 39 relatively young (hereinafter,
younger) patients and 25 elderly patients were analyzed.
Results: Appetite loss of all grades (p=0.074) and of
grade 3 or greater (p=0.030) was more frequently
observed in elderly patients. Diarrhea and oral mucositis
were also more frequent in elderly patients, although they
did not reach statistical significance. No apparent
differences were observed in the frequency of aspartate
aminotransferase/ alanine aminotransferase elevation,
skin rash or fatigue between the two patient groups. The
median (95% confidence interval) progression-free
survival times were 10.8 (6.6-16.4) months and 11.8 (4.4-
20.3) months in the younger and elderly patient groups,
respectively. Conclusion: Our findings suggest that
appetite loss is a major adverse effect in elderly patients
with non-small cell lung cancer receiving treatment with
EGFR-TKIs.

In patients with metastatic lung cancer, systemic treatment is
the standard therapeutic choice. While it is difficult to expect
cure with systemic drug therapy in patients with metastatic
lung cancer, platinum-based doublet chemotherapy has been
demonstrated to offer survival benefit (1), and recently,
maintenance chemotherapy (2, 3) and targeted therapy (4-7)
have yielded further prolongation of patient survival. 

Among these, epidermal growth factor receptor tyrosine
kinase inhibitors (EGFR-TKIs) have been demonstrated to
confer an impressive prolongation of survival in patients with
lung cancer harboring mutant epidermal growth factor
receptor (EGFR). Although most of these clinical studies of
EGFR-TKI included patients who were aged 75 years or
younger, several studies have shown that treatment with
EGFR-TKIs, including gefitinib and erlotinib, offer survival
benefit also in elderly patients with this type of cancer (8-13).
These studies showed an acceptable incidence of adverse
events in elderly lung cancer patients receiving treatment with
EGFR-TKIs. Skin rash, hepatic injury, diarrhea and interstitial
lung disease are well-known adverse effects of EGFR-TKIs,
and it has been shown that these events did not increase in
incidence in elderly patients with lung cancer harboring
EGFR mutations receiving treatment with EGFR-TKIs. 

However, appetite loss, occurring as one of the reported
adverse events of treatment with EGFR-TKIs, may be a
problem in the treatment of elderly patients. The frequency
of appetite loss is not high in younger patients; the incidence
was reported to be 14.9% in the NEJ 002 trial (4), while the
incidence was not reported in the WJTOG 3405 trial (5),
which included patients aged 75 years or younger. On the
other hand, observational and intervention studies in elderly
patients with lung cancer with EGFR gene mutations
reported appetite loss in 29 to 50% of cases (10-13).
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Although two of the studies did not report any case of
appetite loss (8, 9), this could be because of differences in
the study design or method of data collection. 

Because elderly patients have impaired organ function,
cytotoxic drugs are often avoided because of the high
incidence of adverse effects. EGFR-TKIs occupy an
important position in the treatment of metastatic lung cancer,
and an awareness of the adverse effects of EGFR-TKIs in
elderly patients is essential. We conducted a retrospective
study in order to investigate the frequency of appetite loss
and other adverse events in elderly patients receiving
treatment with EGFR-TKIs as compared to younger patients.

Patients and Methods

Data collection and endpoint. This retrospective study was
conducted by reviewing the medical charts of patients of Toyama
University Hospital, after obtaining the approval of the Ethical
committee, University of Toyama (reference number: 28-21). The
primary endpoint was the frequency of appetite loss, and the
secondary endpoints were the frequencies of other adverse events
and the progression-free survival. Information about the adverse
events of appetite loss, aspartate aminotransferase/alanine
aminotransferase (AST/ALT) elevation, diarrhea, skin rash, fatigue,
interstitial lung disease and oral mucositis arising during the
treatment period (from the day of initiation of EGFR-TKI treatment
to the day of documentation of disease progression) was evaluated.
The patient inclusion criteria were: patients with histologically or
cytologically confirmed non-small lung cancer harboring EGFR
gene mutations other than T790M, and patients treated with EGFR-
TKIs between 2004 and 2016. The exclusion criteria were: patients
previously treated with EGFR-TKI, malignancy other than lung
cancer, patients who could be observed for less than 1 month, and
those with a psychiatric disorder. 

Statistical analysis. JMP version 11. 2. 0 (SAS Institute, Cary, NC,
USA) was used for the statistical analysis. Patients were divided
into two groups according to their age: the younger group,
consisting of patients who were 74 years of age or younger, and the
elderly group, consisting of patients who were 75 years of age or
older. The frequencies of the observed adverse events were
compared between the elderly and younger patient groups by
Fischer’s exact test. Progression-free survival was calculated from
the date of initiation of the EGFR-TKI treatment to the date of
documentation of disease progression. Disease progression was
determined based on the Response Evaluation Criteria in Solid
Tumors, version 1.1 (14).

Results

Patient characteristics. Table I shows the patient
characteristics. We reviewed the data of a total of 64
patients, including 39 patients comprising the younger
patient group and 25 elderly patients. Slightly more elderly
patients had a poorer performance status, more often
received gefitinib than erlotinib, and received EGFR-TKI
treatment as first-line therapy.

Adverse events and survival. Table II shows the frequency of
adverse events observed during the treatment with EGFR-
TKIs. Appetite loss of all grades was more frequently
observed in the elderly patient group (p=0.074). Appetite
loss of grade 3 or greater was observed in one (2.6%) patient
of the younger patient group and five (20.0%) patients of the
elderly patient group (p=0.030). Determination of grade 3 or
more appetite loss was based on the need for hospital
admission due to appetite loss, apparent body weight loss, or
the decision of the physician in charge. Of these patients, one
patient of the younger patient group developed brain
infarction, and one patient of the elderly patient group
showed concomitant disease progression. It is possible that
appetite loss in these two patients was derived from their
complication or disease progression, and not a result of
EGFR-TKI treatment. However, even after excluding these
two patients, grade 3 or more appetite loss was encountered
significantly more frequently in the elderly patient group
(p=0.019). Diarrhea and oral mucositis were also more
frequent in elderly patients, although the differences from the
younger group in their incidence did not reach statistical
significance. In contrast, there were no apparent differences
in the frequencies of AST/ALT elevation, skin rash, fatigue,
or interstitial lung disease between the younger and elderly
patient groups. The proportion of patients that needed
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Table I. Patient characteristics.

Age, years                                             <75                        ≥75

Number                                                    39                          25
Gender, n (%)                                                                            
    Male                                                   16 (41.0%)            12 (48.0%)
    Female                                                23 (59.0%)            13 (52.0%)
Histology, n (%)                                                                        
    Adenocarcinoma                                38 (97.4%)            23 (92.0%)
    Squamous                                            1 (2.6%)                1 (4.0%)
    Adenosquamous                                   0 (0.0%)                1 (4.0%)
EGFR status, n (%)                                                                   
    Common mutation                             34 (87.2%)            23 (92.0%)
    Uncommon mutation                           5 (12.8%)              2 (8.0%)
PS                                                                                               
    0-1                                                      29 (74.4%)            16 (64.0%)
    ≥2                                                        10 (25.6%)              9 (36.0%)
Prior treatment regimens, n (%)                                               
    0                                                          27 (69.2%)            21 (84.0%)
    ≥1                                                        12 (30.8%)              4 (16.0%)
EGFR-TKI, n (%)                                                                     
    Gefitinib                                             29 (74.4%)            21 (84.0%)
    Erlotinib                                             10 (25.6%)              4 (16.0%)

EGFR-TKI: Epidermal growth factor receptor tyrosine kinase inhibitor;
PS: performance status. Common mutation includes exon 21 L858R and
exon 19 deletion, and uncommon mutation includes other rare
mutations.



discontinuation or reduction in the dose of the EGFR-TKIs
was not significantly different between the two patient
groups (33% in the younger patient group and 44% in the
elderly patient group). 

Figure 1 shows the Kaplan–Meier curve for progression-free
survival in the younger and elderly patient groups. The median
(95% confidence interval) progression-free survival was 10.8
(6.6-16.4) months in the younger patient group and 11.8 (4.4-
20.3) months in the elderly patient group; the difference in the
progression-free survival duration between the two groups was
not statistically significant (p=0.862, log-rank test). However,
within the elderly patient group, the progression-free survival
time was significantly shorter (median: 2.5 months, 95%
confidence interval: 1 month - not estimated) in the patients
with grade 3 or more appetite loss than in the patients without
grade 3 or more appetite loss (median: 11.8 months, 95%
confidence interval: 5.8-21.9 months, p=0.046).

Discussion

The present study showed that appetite loss was more
frequently observed in elderly patients during treatment with
EGFR-TKIs, including gefitinib and erlotinib. In patients
aged 74 years old or younger, the NEJ 002 trial reported

encountering appetite loss in 14.9% of patients, while the
WJOG 3405 trial reported no cases of appetite loss (4, 5).
These clinical studies appear to suggest that appetite loss is
not a major adverse effect of EGFR-TKIs. The frequency of
appetite loss in our study was slightly higher, however, we
believe that our results are in line with previously reported
data. A phase II study of patients with lung cancer harboring
EGFR gene mutation, including younger and elderly patients,
reported that 35% of the patients complained of appetite loss
(11), and other clinical studies have reported a high
frequency of appetite loss in elderly patients aged 75 years
or older receiving EFGR-TKIs (10-13), which the finding in
our study is consistent with. 

Diarrhea and oral mucositis were also encountered more
frequently in elderly patients, although the differences in the
frequencies between the two groups were not statistically
significant. We cannot explain the mechanism underlying the
development of appetite loss in patients receiving EGFR-
TKIs because no comprehensive clinical tests, including
fiberoptic gastrointestinal endoscopy, were performed in all
the patients who complained of appetite loss. However,
given the frequent occurrence of diarrhea and oral mucositis
in elderly patients, appetite loss may be associated with
gastrointestinal disorders caused by EGFR-TKIs.

The present study had several limitations. Firstly, the
study included only patients from a single institution, and the
sample size was relatively small; therefore, the data might
not be representative of the general population. Secondly,
because evaluation of adverse events was not based on pre-
planned criteria, description of appetite loss on the medical
charts may have been influenced by the subjectivity of the
physician in charge. 
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Table II. Adverse events experienced by patients receiving epidermal
growth factor receptor tyrosine kinase inhibitor.

Age, years                           <75                          ≥75                   p-Value

Appetite loss                                                                                    
   All grades                 14 (35.9%)              15 (60.0%)               0.074 
   Grade ≥3                     1 (2.6%)                  5 (20.0%)               0.030 
Oral mucositis                                                                                 
   All grades                   6 (15.4%)                7 (28.0%)               0.340 
   Grade ≥3                     0 (0.0%)                  2 (8.0%)                 0.149 
Diarrhea                                                                                           
   All grades                 15 (38.5%)               13(52.0%)               0.313 
   Grade ≥3                     0 (0.0%)                  0 (0.0%)                   
Skin rash                                                                                          
   All grades                 27 (69.2%)              19 (76.0%)               0.776 
   Grade ≥3                     3 (7.7%)                  4 (16.0%)               0.417 
Paronychia                                                                                       
   All grades                 17 (43.6%)                7 (28.0%)               0.291 
   Grade ≥3                     2 (5.1%)                  1 (4.0%)                 1.000 
Malaise                                                                                            
   All grades                   7 (18.0%)                3 (12.0%)               0.728 
   Grade ≥3                     0 (0.0%)                  0 (0.0%)                   
Pneumonitis                                                                                     
   All grades                   0 (0.0%)                  1 (4.0%)                 0.391 
   Grade ≥3                     0 (0.0%)                  1 (4.0%)                 0.391 
AST/ALT                                                                                         
   All grades                 24 (61.5%)              17 (68.0%)               0.790 
   Grade ≥3                     4 (10.3%)                5 (20.0%)               0.296 

AST/ALT: Aspartate aminotransferase/alanine aminotransferase.

Figure 1. Kaplan–Meier curve for progression-free survival (PFS) in
the younger and elderly patient groups. The median progression-free
survival time was 11.8 months in the elderly patient group (solid line)
and 10.8 months in the younger patient group (dashed line).



In conclusion, our findings showed that appetite loss
occurs more frequently in elderly patients receiving
treatment with EGFR-TKIs compared to younger patients;
nevertheless, clinical benefits of this treatment were also
obtained in elderly patients. Our findings suggest that
appropriate dose reduction may be necessary in elderly
patients treated with EGFR-TKIs.
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