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Abstract. Background/Aim: Body weight (BW) changes in
epidermal growth factor inhibitor-tyrosine kinase (EGFR-TKI)
treated non-small cell lung cancer patients has yet to be fully
investigated. For the purpose of clarifying changes in body
weight in patients who received EGFR-TKI treatment in clinical
practice, we performed a retrospective study. In this study,
comparison between pretreatment BW and those at 12, 24
weeks, and 12 months in these patients was performed. Patients
and Methods: We included all the patients diagnosed with
EGFR mutated NSCLC in two tertiary hospitals between April
2009 and March 2021. BW records in the medical chart of each
patient who was treated with EGFR-TKI for more than 12
weeks were surveyed. In each patient, BW at 12, 24 weeks, and
12 months from the initiation of EGFR-TKI treatment were
compared with pretreatment BW. Results: Sixty-three patients
obtained TKI treatment for more than 12 weeks and had
comparable body weight records. Compared with the
pretreatment BW, decreased BW was observed at 12, 24 weeks,
and 12 months from the initiation of TKI treatment. Conclusion:
Even in patients treated with EGFR-TKI, which is evaluated as
less toxic and a more effective therapy, there might be patients

Correspondence to: Hiroaki Satoh, MD, Ph.D., Division of
Respiratory Medicine, Mito Medical Center, University of Tsukuba-
Mito Kyodo General Hospital, 3-2-7 Miya-machi, Mito, Ibaraki,
310-0105, Japan. Tel: +81 292312371, e-mail:
hirosato@md.tsukuba.ac.jp

Key Words: Body weight, epidermal growth factor inhibitor,
tyrosine kinase, non-small cell lung cancer.

©2022 International Institute of Anticancer Research
www.iiar-anticancer.org

T This article is an open access article distributed under the terms and
conditions of the Creative Commons Attribution (CC BY-NC-ND) 4.0

international license (https://creativecommons.org/licenses/by-nc-nd/4.0).

N/ BY NC ND

373

who lose weight during the treatment period. Chest physicians
will be required to provide medical care even for EGFR
mutated patients, taking into consideration changes in BW.

The use of epidermal growth factor receptor (EGFR)-
tyrosine kinase inhibitors (TKIs) is recommended by several
guidelines as the first choice to control EGFR mutated non-
small cell lung cancer (NSCLC) (1-3).

In clinical practice, EGFR-TKIs have been used for the
long-term treatment of these patients (4). Recently, it has
become possible to administer anamorelin, which is a novel
selective ghrelin receptor agonist for cancer cachexia, and
thus there is increasing interest in changes in body weight of
cancer patients (5). Clinical trials on anamorelin included
NSCLC patients receiving EGFR-TKIs (6-9). However,
patients receiving EGFR-TKIs were less than 30 patients (9).
In addition, these clinical trials observed changes in body
weight from the start of anamorelin administration to 12 and
24 weeks (6-9), but did not investigate changes in body
weight over a longer period of time. It was presumed that
EGFR-TKI treatment, which has a high response rate, would
not cause weight loss in patients; however, body weight
change in NSCLC patients treated with EGFR-TKI has yet
to be fully investigated.

For the purpose of clarifying changes in body weight in
patients who received EGFR-TKI treatment in clinical
practice, we performed a retrospective study. In this study,
comparison between pretreatment body weight and those at
12, 24 weeks and 12 months in NSCLC patients treated with
EGFR-TKIs was performed.

Patients and Methods

Patients. We analyzed the medical records of all patients diagnosed
with EGFR mutated NSCLC in two tertiary hospitals in Japan
(Ryugasaki Saiseikai Hospital and Mito Medical Center, University of
Tsukuba) between April 2009 and March 2021. NSCLC was diagnosed
based on the World Health Organization classification. Tumor-node-
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127 patients

NSCLC patients treated with EGFR-TKI during the study period

63 patients

Patients who received EGFR-TKI for 12 weeks or longer and whose pretreatment bodyweight and
thatat 12-week after the initiation of EGFR-TKI were described in medical charts

55 patients

Patients who received EGFR-TKI for 24 weeks or longer and whose pretreatment bodyweight and
that at 24-week after the initiation of EGFR-TKI were described in medical charts

37 patients

Patients who received EGFR-TKI for 12 months or longer and whose pretreatment bodyweight and
that at 12-month after the initiation of EGFR-TKI were described in medical charts

Figure 1. Study flow chart.

metastasis staging (TNM Classification, 8t edition) using head
computed tomography or magnetic resonance imaging, bone scans, and
ultrasonography and/or computed tomography of the abdomen was
performed in all patients prior to EGFR-TKI therapy initiation. Patients
with the following comorbidities and with a history of treatment for
these conditions were excluded: parasitic infestations, allergic diseases,
auto-immune diseases, and hematologic malignancies. Patients with
chronic obstructive pulmonary disease and those with bronchial asthma
and chronic obstructive pulmonary disease overlap requiring systemic
steroid use were also excluded. Patient demographic data including age,
sex, Eastern Cooperative Oncology Group score for performance status,
histopathology, disease stage, objective tumor response, and duration
of TKI therapy were obtained from the patients’ medical charts.

Statistical analysis. For each patient, pretreatment body weight was
compared with that at 12, 24 weeks, and 12 months after the
initiation of EGFR-TKI therapy using Wilcoxon signed-rank test.
To compare the different groups of patients, the chi-square test was
also used. All statistical analyses were performed using SPSS
software, version 10.1 for Windows (SPSS Inc., Chicago, IL, USA)
and p<0.05 was considered to indicate a statistically significant
difference.

Ethics. This study conformed to the Ethical Guidelines for Clinical
Studies issued by the Ministry of Health, Labor, and Welfare of Japan.
Written informed consent for a non-interventional retrospective study
was obtained from each patient. The analysis of the medical records
of patients with lung cancer was approved by the ethics committee of
Mito Medical Center, University of Tsukuba (NO 20-57).

Results

Patient characteristics. Figure 1 shows the study flow chart.
During the study period, 127 NSCLC patients were treated
with EGFR-TKI. Among them, 63 patients who received
EGFR-TKI for 12 weeks or longer and whose pretreatment
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bodyweight and that at 12-weeks after the initiation of EGFR-
TKI were described in medical charts. Among the 63 patients,
24 were male, and their median age was 72 years (range=46-
92 years). Sixty patients had adenocarcinoma, two had
adenosquamous cell cancer, and one had squamous cell
cancer. Seventeen patients had stage IIIA-C and 46 had stage
IVA-B. Regarding EGFR mutations, 45 patients had Ex19
deletion, 15 had Exon 21 L858R, and 3 had others. Regarding
the therapeutic effect of EGFR-TKI, since the 63 patients
received TKI for 12 weeks or longer, 61 patients were
evaluated as ‘partial response’, and 2 had ‘stable disease’.

Bodyweight change during EGFR-TKI in each patient.
Focusing on each patient, the changes in body weight before
and at 12, 24 weeks, and 12 months after the initiation of
TKI are shown in Table I. At 12, 24 weeks, and 12 months
after the initiation of treatment, body weight in each patient
was reduced (Wilcoxon signed-rank test).

Table II shows changes in body weight in two age groups:
patients younger than 70 years old and those 70 years or
older. In both age groups, body weight was reduced at 12
weeks and 12 months. Table III shows changes in body
weight in male and female patients. In male patients, the
decrease in body weight was significant at 12 weeks, but the
change was not statistically significant at 24 weeks and at 12
months. On the other hand, a decrease in body weight was
found at 12, 24 weeks, and 12 months in female patients.

Table IV shows changes in body weight according to
pretreatment body weight. In patients whose pretreatment
body weight was less than 40 kg, no statistically significant
decrease in body weight was found at 12, 24 weeks, and 12
months. Significant decrease in body weight was found only
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Table 1. Changes in body weight in all the 63 patients.

Table III. Changes in body weight by sex.

No. of BW: median p-Value*
patients (range)
Pretreatment BW 63 53.1 (33.9-80.0)
BW at 12 weeks 63 50.0 (34.8-80.5) 0.0003
BW at 24 weeks 55 50.0 (31.0-81.0) 0.0135
BW at 12 months 37 50.0 (31.2-80.5) 0.1018

BW: Body weight. *Comparison with pretreatment weight of each
patient (Wilcoxon signed-rank test).

Table II. Changes in body weight by age.

Age group No. of BW: median p-Value*
patients (range)

Less than 70 years old

Pretreatment BW 26 53.4 (40.9-71.3)

BW at 12 weeks 26 50.5 (36.0-67.0) 0.0216

BW at 24 weeks 21 51.8 (38.0-63.1) 0.0604

BW at 12 months 16 50.0 (35.9-63.1) 0.0267

70 years old or more

Pretreatment BW 37 51.8 (33.9-80.0)

BW at 12 weeks 37 49.5 (34.8-80.5) 0.0049

BW at 24 weeks 34 48.4 (31.0-81.0) 0.0855

BW at 12 months 21 48.0 (31.2-80.5) 0.0255

BW: Body weight. *Comparison with pretreatment weight of each
patient (Wilcoxon signed-rank test).

at 12 months in patients whose pretreatment body weight
was 40-49 kg. In patients whose pretreatment body weight
was 50-59 kg, the decrease in body weight was significant
at 12 weeks and 12 months. The decrease in body weight
was significant at 12 weeks and 24 weeks in patients whose
pretreatment body weight was 60 kg or more.

Discussion

Compared to cytotoxic chemotherapeutic agents, EGFR-
TKIs have controllable adverse effects (AEs) except for the
drug-induced lung injury (10-13). Although some EGFR-
TKIs cause skin and gastroenterological AEs, standard
treatment methods have been established (10-13). It is
generally recognized that EGFR-TKIs are less toxic drugs
(10-13). On the other hand, in terms of efficacy, it is known
that the response rates are higher and the response periods
are longer than those of cytotoxic agents (4). Therefore,
EGF-TKIs are considered to be ‘more effective’ and ‘less
toxic’ drugs. Taking these into consideration, we speculated
that weight loss in patients receiving TKI treatment would
be limited. To our best knowledge, we could not find any
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Sex No. of BW: median p-Value*
patients (range)

Male

Pretreatment BW 24 60.0 (38.8-80.0)

BW at 12 weeks 24 59.4 (41.3-80.5) 0.0431

BW at 24 weeks 19 58.0 (41.5-81.0) 0.4348

BW at 12 months 12 59.1 (42.8-80.5) 0.9645

Female

Pretreatment BW 39 49.2 (33.9-70.7)

BW at 12 weeks 39 48.1 (34.8-68.6) 0.0014

BW at 24 weeks 36 48.2 (31.0-67.8) 0.0219

BW at 12 months 25 46.6 (31.0-66.0) 0.0005

BW: Body weight. *Comparison with pretreatment weight of each
patient (Wilcoxon signed-rank test).

Table IV. Changes in body weight by pretreatment body weight.

BW group No. of BW: median p-Value*
patients (range)

Less than 40 kg

Pretreatment BW 6 36.6 (33.9-38.8)

BW at 12 weeks 6 36.5 (34.8-41.3) 0.4004

BW at 24 weeks 6 34.7 (31.0-41.5) 0.7150

BW at 12 months 4 350 (31.2-36.6) 0.7150

40 kg-less than 50 kg

Pretreatment BW 19 43.0 (40.3-49.6)

BW at 12 weeks 19 43.2 (36.0-51.0) 0.1023

BW at 24 weeks 17 43.2 (35.0-66.0) 0.7332

BW at 12 months 11 42.8 (35.0-48.5) 0.0125

50 kg-less than 60 kg

Pretreatment BW 21 54.3 (50.0-59.9)

BW at 12 weeks 21 53.1 (46.0-59.5) 0.0102

BW at 24 weeks 19 53.3 (45.0-63.0) 0.1639

BW at 12 months 13 50.1 (45.0-56.1) 0.0280

60 kg or more

Pretreatment BW 17 65.2 (60.0-80.0)

BW at 12 weeks 17 63.6 (59.2-80.5) 0.0105

BW at 24 weeks 13 64.6 (43.0-81.0) 0.0229

BW at 12 months 9 63.1 (54.7-80.5) 0.3270

BW: Body weight. *Comparison with pretreatment weight of each
patient (Wilcoxon signed-rank test).

reports examining changes in body weight during
administration of EGFR-TKIs to NSCLC patients. Therefore,
this is the first study to investigate short-term and long-term
weight changes in these patients. The results of the present
study showed that weight loss is observed not only short-
term, but also long-term. Weight loss in underweight patients
and elderly patients was concerned about, but the results
were not. Although the reason could not be clarified, the
persistence of weight loss in women was significant.
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It is possible that the weight loss observed in the present
study is within the range of natural weight fluctuations (14-
16). In general, “weight loss of 5% or more in 6 months” is
often regarded as ‘weight loss due to pathological condition’
or ‘cachexia’ (16). The median pretreatment body weight of
the 63 patients included in this study was 53.1 kg, with a 5%
weight loss of 2.7 kg. As shown in Table I, the difference
between the median body weight before treatment and after
12 weeks, 24 weeks, and 12 months was 3.1 kg, respectively.
The difference between pretreatment and 12 and 24 weeks
was statistically significant, but its interpretation might be
controversial. However, considering that the results of the
study were obtained from patients who received TKI for 12
weeks or more with 96.8% PR. The weight loss of patients
treated with EGFR-TKIs, who had a high response rate and
few serious side effects, was impressive.

Clinical trials on anamorelin evaluated patients after only
12 and 24 weeks of administration, whereas those on EGFR-
TKI evaluated patients also after one year of treatment.
Therefore, it is suggested that the weight evaluation period
of anamorelin was short. In a Japanese subgroup analysis of
the LUX-Lung-3 trial, median PFS for afatinib was 13.8
months (17). In the FLAURA study Japanese subgroup
analysis, the median PFS of the osimertinib group was 19.1
months (18). Considering these results, it might be necessary
to evaluate long-term weight changes in NSCLC patients
receiving EGR-TKI treatment. Studies on body weight
changes associated with long-term administration of
anamorelin should be conducted in many study groups. From
the viewpoint of comparison of such studies, the results of
the present study might be considered to be significant.

Although the results were considered to be significant,
there were some limitations to the present study. First, the
study was retrospective and included a small number of
patients. The number of patients whom body weight changes
were described was about half of the patients who were
actually receiving TKI. In contrast to the results of clinical
trials on anamorelin, our study was conducted on patients
who received TKI for 12 weeks or longer. However, it is
arguable whether this was an appropriate inclusion criterium.
It might also have needed more discussion about which time
points are appropriate for assessing weight changes. The
results need to be validated in a statistically well-planned
prospective clinical trial with a large number of patients.

The purpose of this study was to clarify the body weight
changes in EGFR-TKI-administered patients in clinical
practice. However, it is known that EGFR-TKI treatment is
effective in the majority of patients and has a long response
period. Given these circumstances, it was speculated that
there would be no significant weight loss with this treatment,
however, the results were different. Our results suggest that
nutrition and weight management are important even for
patients receiving EGFR-TKI treatment. Since anamorelin is
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now administered, it is speculated that anamorelin
administration is also useful as a countermeasure against
emaciation, even in EGFR-TKI-treated patients. Chest
physicians will be required to provide medical care even for
EGFR mutated patients, taking into consideration the

changes in body weight.
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