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ABSTRACT 

Although epidermal growth factor receptor (EGFR) inhibitors are one of the most effective treatment options for lung 

cancer, they frequently cause cutaneous toxicity that can lead to treatment discontinuation. Dryness, which is a com-

mon form of cutaneous toxicity, is usually treated using medical moisturizing agents. We aimed to investigate the 

treatment of cutaneous toxicity caused by EGFR inhibitors by comparing patients who used a cosmetic moisturizer 

with those who used conventional medical moisturizers. This study included 12 patients with lung cancer, who were 

receiving EGFR inhibitors and using topical medical moisturizers. The participants were assigned to a group that con-

tinued using medical moisturizers or a group that began using NOV


 skin cream D. The study’s findings showed that 

like conventional medical moisturizers, NOV


 skin cream D improved the cutaneous dryness caused by EGFR inhibi-

tors and that it might additionally improve patients’ quality of life. Also, we obtained novel findings that NOV


 skin 

cream D normalized keratinization, which is a component of normal skin cell differentiation impeded by EGFR inhibi-

tors. Hence, the cosmetic moisturizer may help to prevent the discontinuation of EGFR inhibitors, thereby ensuring 

their continuous therapeutic effects. 

Keywords: Cutaneous Toxicity; Epidermal Growth Factor Receptor Inhibitors; Moisturizer; Quality of Life; Stratum 

Corneum Water Content 

1. Introduction
Epidermal growth factor receptor (EGFR) inhibitors, 

which target EGFR mutations, are used to treat lung 

cancer
[1]

. However, cutaneous toxicities, including dry 

skin, acne-like eruptions, and rashes, occur frequently
[2]

,

and the quality of life (QOL) of the patients declines. 

Therefore, administering EGFR inhibitors continuously 

is difficult
[3]

. Given that side-effects indicate cancer cell 

sensitivity
[4] 

and they correlate with the therapeutic effect, 

it is important to continue the administration of EGFR 

inhibitors while managing their side-effects. 

Of the cutaneous toxicities, which are a major 

side-effect of EGFR inhibitors, dryness can be alleviated 

or prevented by using moisturizers. Medical moisturizers, 

including preparations that contain heparin-like com-

pounds, are widely used
[5-7]

, but many patients complain 

about the sticky feeling associated with using these 

medical moisturizers, and if the use of moisturizers is to 

continue, moisturizers that match patients’ preferences 

are required. This study aimed to investigate the treat-

ment of cutaneous toxicities caused by EGFR inhibi-

tors by comparing patients who used a cosmetic moist-

urizer, namely, NOV
®

 skin cream D (Noevir Co., Ltd., 

Kobe, Japan), with those who used conventional medical 

moisturizers. 

2. Materials and methods
2.1 Participants 

The participants were patients with EGFR muta-

tion-positive lung cancer who visited Takatsuki Red 

Cross Hospital Department of Dermatology between 

January and October 2018. These patients were adminis-
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tered afatinib (Giotrif
®
), gefitinib (Iressa

®
), or osimer-

tinib (Tagrisso
®
), and they applied moisturizers, includ-

ing NOV
®
 skin cream D, Hirudoid

®
 soft ointment (0.3%) 

(Maruho Co., Ltd., Osaka, Japan), or Besoften
®

 Lotion 

(0.3%) (Teikoku Seiyaku Co. Ltd., Kagawa, Japan), ex-

ternally to dry skin to counter the drugs’ side-effects. 

2.2 Moisturizer application  

The patients were randomly assigned to two groups, 

of which, one continued using the medical moisturizers 

(Medical moisturizer group) and the other started using 

the cosmetic moisturizing cream (Moisturizing cream 

group). The participants applied the moisturizers (1–2 

mg/cm
2
) systematically at home in the morning and 

evening, or after bathing for 8 weeks. The patients did 

not apply the moisturizers to the upper back region, 

which comprised the control region.  

2.3 Observation and assessments  

The patients’ inner forearms, which received the 

moisturizers (application area), and their upper backs 

(control area) were evaluated. 

2.3.1 Evaluation of skin condition 

The levels of dryness, itchiness, and erythema on 

the left and right inner forearms and upper back were 

scored using a 5-grade scale, as follows: none: 0; slight: 

1; mild: 2; moderate: 3; or severe: 4, and the total scores 

were calculated. 

2.3.2 Stratum corneum analysis 

The stratum corneum water content was evaluated 

using a 3.5-MHz high-frequency conductance instrument 

(Skicon
®

-200EX; Yayoi Co., Ltd., Tokyo, Japan). Areas 

(24 mm × 50 mm) of the stratum corneum on the right 

inner forearm and upper back were sampled using tape 

stripping (Cellotape
®
; Nichiban Co., Ltd., Tokyo, Japan). 

The interleukin (IL)-1 receptor antagonist (IL-1ra) and 

IL-1α levels were quantified using an enzyme-linked 

immunosorbent assay
[8]

, and the IL-1ra to IL-1α ratios 

were calculated. The stratum corneum samples were 

stained immunohistologically for thymic stromal lym-

phopoietin (TSLP)
[9]

, and the fluorescence intensities per 

cell area were calculated. After staining the samples with 

gentian violet and brilliant green, the captured images 

were binarized, and the multilayer exfoliated cell area to 

the total cell area ratios were calculated to determine the 

degree of multilayer exfoliation. The levels of trypsin 

activity were then measured
[10]

. 

2.3.3 Patient surveys 

The patients’ QOL was evaluated using the Skin-

dex-16 questionnaire. Furthermore, a questionnaire was 

administered to the patients to assess the ease of applica-

tion and the moist feelings associated with the using of 

the moisturizers. 

2.4 Statistical analyses 

The Wilcoxon signed-rank test was used to analyze 

the skin condition’s scores, the water content of the stra-

tum corneum, IL-1ra to IL-1α ratios, TSLP levels, de-

grees of multilayer exfoliation, trypsin activity, and the 

QOL scores on weeks 0–8. The Mann-Whitney U test 

was used to compare data from the inner forearm (appli-

cation area) and the upper back (control area) regions, 

and the Medical moisturizer and the Moisturizing cream 

groups. The groups’ questionnaires were analyzed using 

the χ
2
-test. The statistical analyses were performed using 

SPSS
® 

21.0 (SPSS Inc., Chicago, IL, USA), and a value 

of p < 0.1 was considered significant. 

2.5 Ethics statement 

The Takatsuki Red Cross Hospital Ethics Commit-

tee approved this study (H29-20). All study participants 

provided informed consent. 

3. Results
3.1 Background of participants 

The participants comprised one man and 11 women 

whose mean age was 72.8±8.3 years (58–85 years). The 

groups did not differ regarding sex and age. All of the 

patients used the moisturizers continuously without any 

adverse events. The skin symptoms did not worsen in 

either group. 

3.2 Evaluation of skin condition 

Figure 1 shows the total dryness, itching, and ery-

thema scores from the patients’ inner forearms and up-

per backs. In both groups, the inner forearms’ total scores 

had decreased significantly by week 8 compared with 

those at week 0. At week 8, the inner forearm’s total 

score was significantly lower than the upper back’s total 

score in the Moisturizing cream group.  

3.3 Stratum corneum analyses  

Table 1 shows the analyses of the stratum corneum. 

Compared with week 0, the water content of the up-

per back’s stratum corneum was significantly lower at 

week 8 in the Medical moisturizer group. In both groups, 
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the TSLP levels in the stratum corneum of the inner 

forearm and upper back were significantly higher at 

week 8 compared with those at week 0. In the Moistur-

izing cream group, the degree of multilayer exfoliation 

of the inner forearm was significantly lower at week 8 

compared with that at week 0. In the Moisturizing cream 

group, the degree of multilayer exfoliation of the inner 

forearm was significantly lower compared with that of 

the upper back at week 8. In the Moisturizing cream 

group, the degree of multilayer exfoliation of the inner 

forearm was significantly lower than that in the Medical 

moisturizing group at week 8.  

Figure 1. Skin finding scores. 

Skin finding scores: Total score for dryness, itching, and erythema 

Mean ± S.E., medical moisturizer group (inner forearm, n = 6; upper back, n = 5), NOV skin cream D group (n = 6), 

Week 0 vs. Week 8: Wilcoxon signed-rank test inner forearm (applied) vs. upper back (not applied) and medical moist-

urizer group vs. NOV skin cream D group: Mann-Whitney U test, # : p < 0.1 
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Table 1. Stratum corneum analysis 

Ratio to Week 0: Ratio in Week 8 compared with Week 0 as 1, values represented as mean ± S.D., Week 0 vs. Week 8: Wilcoxon 

signed-rank test inner forearm (applied) vs. upper back (not applied) and medical moisturizer group vs. NOV skin cream D group: 

Mann-Whitney U test, * : p < 0.05, ** : p < 0.01 

TSLP: thymic stromal lymphopoietin 

3.4 Patient survey findings 

Figure 2 shows the results from the QOL evalua-

tions using the Skindex-16 questionnaire. In the Mois-

turizing cream group, the patients' symptoms, emotions, 

and global scores were significantly lower at week 8 than 

those at week 0. The symptom score was significantly 

lower in the Moisturizing cream group than that in the 

Medical moisturizing group at week 8.  

Regarding "ease of application", 50% (3/6) of the 

patients in the Medical moisturizer group and 67% (4/6) 

of the patients in the Moisturizing cream group indicated 

that the moisturizers were easy to apply. Regarding 

"moist feeling", 33% (2/6) of the patients in the Medical 

moisturizer group and 67% (4/6) of the patients in the 

Moisturizing cream group indicated that the moisturizers 

were moisturizing.  
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Figure 2. Quality of life assessment based on Skindex-16. 

4. Discussion
In this study, patients with lung cancer who were 

administered EGFR inhibitors were assigned to the 

Medical moisturizer group or the Moisturizing cream 

group, and the effectiveness of medical moisturizers and 

a moisturizing cream was compared for 8 weeks. None 

of the moisturizers were associated with any side-effects. 

After 8 weeks, the Moisturizing cream group had signif-

icantly lower degrees of multilayer exfoliation and lower 

symptom scores than the Medical moisturizing group. 

There was almost no difference in the other parameters 

investigated. 

The results from the evaluation of the multilayer 

exfoliation suggested that the moisturizing creams nor-

malized keratinization, which is a component of normal 

skin cell differentiation that is impeded by EGFR inhibi-

tors
[11]

. Patients with atopic dermatitis have high TSLP 

levels in the stratum corneum
[12]

. The current study’s 

results showed that TSLP production was similarly en-

hanced during the administration of EGFR inhibitors. 

EGFR inhibitors increase the levels of different chemo-

kines
[13]

, but this is the first study of TSLP expression in 

the stratum corneum. The IL-1ra/IL-1α ratio is an index 

of inflammation
[8]

, and trypsin is involved in stratum 

corneum exfoliation
[10]

. This is the first analysis of 

physiologically active substances in the stratum corneum 

following the administration of EGFR inhibitors. How-

ever, because of the small number of cases in this study, 

detailed analysis is limited. To elucidate the relationships 

among the physiologically active substances in the stra-

tum corneum, the administration period, and skin symp-

toms, we intend to accrue a large number of patients. 

Compared with week 0, the symptom, emotion, and 

global scores were significantly lower in the Moisturiz-

ing cream group only at week 8. Reducing a patient’s 

QOL may hinder their on-going treatment with EGFR 

inhibitors
[3]

, and moisturizing creams may alleviate pa-

tients’ psychological burdens. 

5. Conclusions
The results from this study suggest that compared 

with conventional medical moisturizers, the moisturizing 

cream was superior at improving skin dryness associated 

with EGFR inhibitor administration. Furthermore, it may 

improve the QOL of patients. Regarding lung cancer 

treatment, applying the moisturizing cream should facil-

itate the continued administration of EGFR inhibitors 

and, thus, their therapeutic effects. 

Mean ± S.E., medical moisturizer group (n = 6), NOV skin cream D group (n = 6), Week 0 vs. Week 8: Wilcoxon signed-rank 

test, medical moisturizer group vs. NOV skin cream D group: Mann-Whitney U test, # : p < 0.1, * : p < 0.05  
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