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ABSTRACT

Introduction: Molecular targeted therapies
(MTTs) cause skin disorders in patients with
cancer, and moisturizers are useful treatments;
however, their actual use and costs are
unknown. Our purpose was to examine the use
and costs of moisturizers prescribed for xerosis

(asteatosis) in patients with cancer treated with
MTTs.
Methods: We used data from a Japanese hospi-
tal-based claims database. The index date was
the first date of MTT prescription from October
2011 to April 2018 (selection period), and the
follow-up period was 1 year from the index
date. Patients treated with MTTs during the
selection period and who were not prescribed
moisturizers in the 6 months before the index
date were included as the study cohort. Timing,
duration, amount, and costs of the prescribed
moisturizers and total medical costs were
analyzed.
Results: Among the 78,190 patients in the
study cohort, 27,906 patients (35.7%) were
prescribed moisturizers during follow-up.
Moisturizer prescription timing, duration, and
volume were inconsistent. The average annual
total medical costs for treating patients with
MTT who were prescribed moisturizers was JPY
6.165 million (USD 53,797) per patient, and the
moisturizer costs were JPY 6033 (USD 53). The
number of patients who used moisturizers
showed an increasing trend.
Conclusion: No consistent patterns were
observed for the timing or duration of mois-
turizer use, which suggests various develop-
mental patterns of skin disorders. Furthermore,
medical costs for moisturizers accounted for
only a small proportion of the total medical
costs required for cancer treatment.

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s13555-022-00712-2.

Y. Kiyohara
Dermatology Division, Shizuoka Cancer Center,
Shizuoka, Japan

T. Matsuzaki � L. Teng � A. Igarashi
Department of Health Economics and Outcomes
Research, Graduate School of Pharmaceutical
Sciences, The University of Tokyo, Tokyo, Japan

M. Kishida � A. Kanakubo (&)
Medical Affairs Department, Maruho Co., Ltd., 1-11-
1, Nakatsu, Kita-ku, Osaka 531-0071, Japan
e-mail: kanakubo_dss@mii.maruho.co.jp

A. Motrunich
Creativ-Ceutical, Rotterdam, The Netherlands

Y. Onishi
Creativ-Ceutical K.K., Tokyo, Japan

A. Igarashi
Unit of Public Health and Preventive Medicine,
Yokohama City University School of Medicine,
Kanagawa, Japan

Dermatol Ther (Heidelb) (2022) 12:1041–1054

https://doi.org/10.1007/s13555-022-00712-2

http://orcid.org/0000-0002-5778-0517
https://doi.org/10.1007/s13555-022-00712-2
https://doi.org/10.1007/s13555-022-00712-2
https://doi.org/10.1007/s13555-022-00712-2
https://doi.org/10.1007/s13555-022-00712-2
http://crossmark.crossref.org/dialog/?doi=10.1007/s13555-022-00712-2&amp;domain=pdf
https://doi.org/10.1007/s13555-022-00712-2


Keywords: Molecular targeted therapy; Dry
skin; Heparinoid; Moisturizer; Medical cost;
Claims data analysis

Key Summary Points

Why carry out this study?

Moisturizers are used for skin disorders
caused as an adverse reaction of molecular
targeted therapies in patients with cancer.

Cost and use of moisturizers are not clear
in clinical practice.

This study was to analyze the use and costs
of moisturizers in patients treated with
molecular targeted therapies, using a
health insurance claims database.

What was learned from the study?

Moisturizer prescription timing, duration,
and volume were inconsistent.

The moisturizer costs were only a small
proportion of the total medical costs
required for cancer treatment, and use of
moisturizers may contribute to
continuation of molecular targeted
therapy (MTT) treatment.

INTRODUCTION

Among anticancer drugs, molecular targeted
therapies (MTTs), particularly epidermal growth
factor receptor (EGFR) inhibitors, multikinase
inhibitors, and BCR-ABL tyrosine kinase inhi-
bitors, may cause skin disorders as an adverse
reaction. Patients may develop hand–foot syn-
drome (HFS), xerosis (asteatosis), and acneiform
folliculitis, and moisturizers are used as treat-
ments [1]. Clinical practice guidance in Japan
[2] evaluates the topical application of mois-
turizers for HFS, xerosis, and acneiform folli-
culitis caused by treatment with MTTs. Topical
application of moisturizers is a grade B recom-
mendation (recommendable with evidence) for
HFS and is considered ‘‘useful and

recommended.’’ The recommendation grade for
xerosis is C1a (can be used, but, because of
insufficient scientific evidence, is less recom-
mendable than therapies with evidence), and
‘‘the use of moisturizers taking advantage of
their characteristics is recommended in order to
improve dermatitis and subjective symptoms.’’
The recommendation grade for acneiform fol-
liculitis is C1b (no evidence, but the use is not
denied), and the guidance states that ‘‘the
topical application of moisturizers may be con-
sidered.’’ Case series describing the clinical use-
fulness of topical agents in patients being
treated with MTTs have been reported [3, 4];
however, there are no controlled studies.

The usefulness of heparinoids, petrolatum,
and urea, which are used as prescription mois-
turizers in Japan, has been reported for the
treatment of both primary xerosis and xerosis
caused by other diseases, drugs, and therapies;
for example, dryness due to MTT treatment [4],
radiation dermatitis associated with radiother-
apy in patients with breast cancer [5, 6], and
dryness and pruritus in patients on dialysis [7].
Prescribed moisturizers contribute to adherence
to topical therapy because physicians, nurses,
and pharmacists explain directly to the patients
the necessity of moisturizers and how to apply
them. Treatment of xerosis caused by cancer
treatment tends to be neglected relative to the
treatment of the underlying disease. However,
the therapeutic effect of EGFR inhibitors is
higher in patients who develop skin disorders
[8, 9]. Therefore, the treatment of skin disorders
conceivably contributes to the continuation of
treatment with MTT. However, the current sta-
tus of moisturizer use is unclear.

The purpose of this study was to analyze the
utilization patterns and medical costs of mois-
turizers in patients treated with MTT, using a
health insurance claims database.

METHODS

This was a retrospective observational study
using a commercial Medical Data Vision (MDV)
database of secondary, unlinkable anonymized
data; institutional review board approval was
not required.
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Data Source

We used the Japanese hospital-based claims
database developed by Medical Data Vision Co.,
Ltd. (Tokyo, Japan) for our analyses. The MDV
database comprises approximately 28 million
patients from 400 hospitals in Japan that use
the diagnosis-related-group-like fixed payment
system, which is called the Diagnosis Procedure
Combination (DPC) system in Japan. These
hospitals account for 22% of all acute-phase
hospitals and are widely distributed throughout
Japan. The MDV database uses an anonymized
patient identifier and stores the following
patient information: sex, birth year, date of
medical service, diagnosis codes, hospitaliza-
tion, medical procedures, test orders, opera-
tions, and prescriptions.

The source cohort in this study comprised
patients who were prescribed any MTT (Online
Resource 1) between April 2008 and April 2019
(n = 190,536) with continuous enrollment for
at least 12 months.

The patient selection period was from Octo-
ber 2011 to April 2018. The follow-up period
was 1 year from the index date, which was
defined as the first prescription date of MTT,
and the pre-index period was defined as the
6-month period before the index date. To
investigate the use of moisturizers after com-
pletion of treatment with MTT, we defined the
‘‘washout period’’ (end of MTT treatment) as
56 days after the last use of MTT. The study
cohort was determined by evaluating patients
according to the inclusion and exclusion
criteria.

Inclusion criteria:
Patients who were treated with the MTTs

listed in Supplementary Table S1 during the
patient selection period.

Exclusion criteria:
Patients to whom any of the following con-

ditions applied:

• not treated with the defined MTTs during
the patient selection period;

• prescribed at least one moisturizer (hepari-
noids, petrolatum, urea) within the pre-
index period;

• prescribed at least one MTT within the pre-
index period;

• not continuously observed in the database
during the follow-up period (patients must
have had at least one medical claim each
quarter within the follow-up period);

• age\ 18 years at the index date; and
• prescribed MTT drugs from more than one

MTT category at the index date.

Patient Characteristics

The following patient characteristics data were
collected:

• age at the index date;
• sex;
• cancer type (International Classification of

Diseases version 10 (ICD-10) codes:
C00–C96);

• type of MTT being used; and
• type of moisturizer [Anatomical, Therapeu-

tic, Chemical Classification (ATC) codes:
C05B0 (heparinoid), V07A0 (petrolatum),
and D02A0 (urea)].

Statistical Analysis

The following variables describing the use of
moisturizers were analyzed using descriptive
statistics:

• number of days for which a patient was
treated with MTT during the follow-up
period;

• total number of days for which a patient
used moisturizers during the follow-up per-
iod, total amount (g) of prescribed moistur-
izers, and the number and proportion of
patients who were prescribed moisturizers
(by month);

• total number of days for which a patient
used moisturizers after the washout period,
total amount (g) of prescribed moisturizers,
and the number and proportion of patients
who were prescribed moisturizers during the
follow-up period;

• whether treatment with radiotherapy was
performed during the follow-up period

Dermatol Ther (Heidelb) (2022) 12:1041–1054 1043



(according to the presence of the manage-
ment/implementation fee for radiotherapy,
M001) and, if so, the number of days a
patient received treatment; and

• total medical costs 6 months and 12 months
from the index date, and costs of outpatient
visits, hospitalization, prescribed drugs, and
radiotherapy (exchange rate of USD 1 = JPY
114.59 as of April 2019).

Descriptive analyses were performed using
standard descriptive statistics. For continuous
variables, sample sizes (n), measures of central
tendency (mean, median), and measures of
variation (standard deviation, minimum, max-
imum, quartiles, and/or percentiles) are pro-
vided. For categorical variables, frequency
tables containing sample sizes and proportions
(%) for the different categories are presented.
We also performed analyses stratified by hep-
arinoids, petrolatum, and urea. All analyses
were performed using SAS software version 9.3
(SAS Institute, Cary, NC, USA). Note that the
number of prescription days for moisturizers
was set at 28 days for each moisturizer pre-
scription. If there were multiple prescriptions,
and the interval between prescription dates was
less than 28 days, the number of prescription
days for the moisturizer was set to the number
of days between prescription dates.

RESULTS

Of 190,536 patients in the source cohort, 78,190
patients were included in the study cohort.
Among the study cohort, 27,906 patients
(35.7%) were prescribed moisturizers (Group M)
and 50,284 patients (64.3%) were not prescribed
moisturizers (Group N) (Fig. 1).

Patient Demographics

Table 1 presents the patients’ background
characteristics, groups according to the use of
moisturizers, and groups divided by the type of
moisturizer (heparinoids, petrolatum, urea, and
a combination of two or more moisturizers).
When Group N (50,284 patients) was compared
with Group M (27,906 patients), the proportion

of men was slightly higher versus women
(47.4% vs. 45.4%, respectively), and the mean
age was also slightly higher (65.7 years versus
64.7 years, respectively) in Group M. Also in
Group M, users of heparinoids accounted for
72.6% (n = 20,265) of the patients, petrolatum
14.2% (n = 3960), urea 10.6% (n = 2952), and a
combination of moisturizers 2.6% (n = 729).
Among the MTT groups with C 1000 patients,
the proportion of moisturizer users was highest
in the EGFR inhibitor group (71.4%), followed
by the multikinase inhibitor group (50.2%), and
the immune checkpoint inhibitor group
(42.1%), and lowest in the Janus kinase (JAK)
inhibitor group (10.7%), BCR-ABL inhibitor
group (15.4%), and anti-cluster of differentia-
tion 20 (CD20) antibody group (23.2%)
(Table 2).

Among 78,190 patients who were treated
with MTT, the most common cancer codes were
C81–96 ‘‘malignant neoplasms, stated or pre-
sumed to be primary, of lymphoid,
haematopoietic and related tissue’’ (34.7%),
when codes C76–80 ‘‘malignant neoplasms of
ill-defined, secondary and unspecified sites’’
were excluded (Supplementary Table S2).
Moreover, when the types of cancer with
C 1000 patients (eight types) were compared,
the proportion of moisturizer users in MTT
group was high in patients with respiratory
system (47.9%), digestive system (45.7%), or
urinary system (45.6%) cancer and low in
patients with breast (32.2%), female genital
(27.2%), or lymphoid tissue (24.1%) cancer.

Moisturizer Use

Number of Days Patients Were Treated
with Anticancer Drugs (MTTs)
during the Follow-Up Period
Regarding the number of days patients were
treated with MTTs during the follow-up period,
data were collected according to MTT category
and were further divided into an oral drug
group and an injectable drug group (Supple-
mentary Table S3). In the EGFR inhibitor group,
one of the groups in which the proportion of
moisturizer users was the highest, moisturizer
users had more treatment days for both oral

1044 Dermatol Ther (Heidelb) (2022) 12:1041–1054



drugs (252.1 ± 106.4 versus 225.5 ± 120.3,
mean ± SD) and injectable drugs (11.9 ± 9.7
versus 9.0 ± 8.8, mean ± SD) compared with
patients who did not use moisturizers. In both
Group M and Group N, many anticancer drugs
were prescribed for a different number of days.
However, no consistent pattern was observed in
the prescription length.

Total Number of Days for Which a Patient
Used Moisturizers during the Follow-up Period,
Total Amount (g) of Prescribed Moisturizers,
and the Number and Proportion of Patients
Who Were Prescribed Moisturizers by Month
The prescription length in days and the amount
of moisturizers prescribed during the follow-up
period are presented in Table 3. The mean
amount of heparinoids (22,537 patients)
administered was 393.6 g (median 150 g,
Q1–Q3 60–430 g), and the mean prescription
length was 92.2 days (median 56 days, Q1–Q3
28–127 days). The mean amount of petrolatum
(6615 patients) administered was 127.8 g (me-
dian 50 g, Q1–Q3 20–100 g), and the mean

prescription length was 48.5 days (median
28 days, Q1–Q3 28–56 days). The mean amount
of urea formulations (4356 patients) adminis-
tered was 174.4 g (median 80 g, Q1–Q3
40–200 g), and the mean prescription length
was 70.3 days (median 47 days, Q1–Q3
28–84 days).

For patients who were prescribed moisturiz-
ers, the timing of the start of the moisturizer
prescription after the MTT prescription date and
the number of patients who were prescribed
moisturizers at each timepoint are shown in
Supplementary Fig. S1. Moisturizers were pre-
scribed for 31.5% of the patients within
1 month from the start of MTT prescriptions,
for 74.0% within 6 months and 100% within
12 months. According to the inclusion criteria,
patients whose prescriptions were started after
the 12th month were not included in the study
cohort.

Total excluded patients: n=112,346†

‒ Not treated with the defined MTT 
during the selection period, n= 41,134

‒ Prescribed at least one moisturizer 
(heparinoid, petrolatum, urea) within 6 
months before the index date, n = 
27,653

‒ Treated with the defined MTT within 6 
months before the index date, n = 
3236

‒ Not continuously observed in 
database during the follow-up period 
(patients must have at least 1 medical 
claim each quarter within the follow-
up period), n = 46,777

‒ Aged < 18 years old at the index date, 
n =358

‒ Prescribed MTT drugs from more 
than one MTT category at the index 
date, n =177

Source cohort

Treated with the defined MTT 
during MDV data extraction period, 

n = 190,536

Group M (With moisturizer)

Treated with at least one heparinoid, 
petrolatum, or urea product during the 

follow-up period, 

n = 27,906 (35.7%)

Group N (No moisturizer)

Not treated with any of heparinoid, 
petrolatum, or urea products during 

the follow-up period,

n = 50,284 (64.3%)

Study cohort

Treated with the defined MTT during selection 
period, n = 78,190

Fig. 1 Study flowchart. �Patients were excluded for several
reasons; therefore, the sum of the excluded patients is
greater than the total number of excluded patients. MTT
molecular targeted therapy. Data extraction period: April
2008 to April 2019. Index date: date of the first MTT

prescription. Selection period: October 2011 to April
2018. Follow-up period: 1 year from the index date
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Total Number of Days for Which a Patient
Used Moisturizers after the Washout Period
and the Total Amount (g) of Prescribed
Moisturizers
The prescribed amount of each moisturizer and
the prescription length in days after the wash-
out period were calculated as during the follow-
up period. The mean amount of heparinoids
(3932 patients) administered was 213.5 g (me-
dian 100 g, Q1–Q3 50–250 g), and the mean
prescription length was 53.1 days (median
31 days, Q1–Q3 28–67 days). The mean amount
of petrolatum (1335 patients) administered was
135.5 g (median 50 g, Q1–Q3 20–100 g), and the
mean prescription length was 39.4 days (me-
dian 28 days, Q1–Q3 28–43 days). The mean
amount of urea formulations (657 patients)
administered was 121.9 g (median 60 g, Q1–Q3
40–120 g), and the mean prescription length
was 47.4 days (median 28 days, Q1–Q3
28–56 days).

Treatment with Radiotherapy
during the Follow-up Period (Medical
Remuneration Points and Management/
Implementation Fee for Radiotherapy, Code:
M001)
The number of patients treated with radiother-
apy during the follow-up period and the num-
ber of days for which patients received
treatment are presented in Supplementary
Table S4. In the study cohort, 10.0% of the
patients (7801 patients) received concomitant
radiotherapy, and the mean length of treatment
was 22.8 days (median 20 days, Q1–Q3 15–-
26 days). The proportion of moisturizer users
was higher in patients who received radiother-
apy than in those who did not receive
radiotherapy.

Total Medical Costs 6 Months and 12 Months
from the Index Date, and the Costs
of Outpatient Visits, Hospitalization, Drugs
(MTTs, Other Drugs, and Moisturizers),
and Radiotherapy
When the total medical costs of cancer treat-
ment were calculated by item over the 6-month
and 12-month periods after the index date,
medical costs for Group M were higher than for

Group N by USD 4078 (USD 32,866 versus
28,788; JPY 0.467 million, 3.766 million versus
3.299 million) at 6 months and USD 8983 (USD
53,797 versus 44,814; JPY 1.029 million, 6.165
million versus 5.135 million) at 12 months
(Table 4; USD, Supplementary Table S5; JPY). In
Group M, the moisturizer cost was USD 35 ± 65
(JPY 4008 ± 7453, mean ± SD) at 6 months and
USD 53 ± 108 (JPY 6033 ± 12,344, mean ± SD)
at 12 months, which accounted for approxi-
mately 0.1% of the total medical costs. The
moisturizer costs accounted for 0.86% of the
difference between the two groups at 6 months
and 0.59% at 12 months.

We observed an increasing trend in both the
proportion of moisturizer users and the amount
of moisturizer used per patient over time (Sup-
plementary Table S6).

Overall, changes in the proportion of mois-
turizer users over time in the MTT groups
with C 1000 patients showed a continuous
year-to-year increase (Supplementary Fig. S2).

DISCUSSION

Nationwide Estimation of the Number
of Patients Receiving MTT

As of 2019, the MDV database covered 22% of
acute-phase medical institutions in the DPC
system in Japan. Provided that all patients with
cancer are seen at acute-phase medical institu-
tions, we estimate that approximately 870,000
cancer patients were treated with MTT during
the follow-up period in this study [the number
of patients included as the source cohort
(190,536) divided by 0.22]. The Ministry of
Health, Labour, and Welfare in Japan estimated
that, as of 2017, there were 1,782,000 patients
with cancer. Considering that most anticancer
drugs developed since 2000 are MTTs, ‘‘patients
treated with MTT’’ who were included in our
study cohort are expected to account for a large
proportion of patients with cancer.
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Table 4 Cost (in USD) analysis during the first 6 months of follow-up and for the entire 12 months of follow-up

Group N Group M

n Mean
(SD)

95% CI % of total
medical
costs

n Mean
(SD)

95% CI % of total
medical
costs

First 6 months of follow-up

Total medical
costs

50,284 28,788

(18,061)

28,630–28,945 27,906 32,866

(20,222)

32,629–33,104

Outpatient
costs

49,598 18,556

(15,097)

18,423–18,689 64.5% 27,246 18,220

(15,398)

18,037–18,403 55.4%

Inpatient costs 32,117 16,415

(17,007)

16,229–16,601 57.0% 20,912 20,120

(20,889)

19,837–20,403 61.2%

Defined
MTT costs

50,284 16,541

(14,113)

16,418–16,665 57.5% 27,906 16,689

(14,536)

16,518–16,859 50.8%

Moisturizer
costs

0 – – 20,656 35

(65)

34–36 0.1%

Other drug
costs

49,564 5434

(6788)

5374–5494 18.9% 27,864 6500

(7709)

6409–6590 19.8%

Radiotherapy
costs

2893 2351

(1259)

2305–2397 8.2% 2176 2398

(1406)

2339–2458 7.3%

Entire 12 months of follow-up

Total medical
costs

50,284 44,814

(29,634)

44,555–45,073 100.0% 27,906 53,797

(32,183)

53,419–54,174 100.0%

Outpatient
costs

50,175 30,856

(26,524)

30,624–31,088 68.9% 27,774 31,358

(25,857)

31,054–31,662 58.3%

Inpatient costs 34,939 20,185

(22,313)

19,951–20,419 45.0% 22,995 27,411

(29,834)

27,026–27,797 51.0%

Defined
MTT costs

50,284 25,838

(24,192)

25,627–26,050 57.7% 27,906 26,872

(23,761)

26,593–27,151 50.0%

Moisturizer
costs

0 – – 27,906 53

(108)

51–54 0.1%

Other drug
costs

49,808 8551

(11,271)

8452–8650 19.1% 27,898 10,880

(12,825)

10,730–11,031 20.2%

Radiotherapy
costs

4284 2478

(1321)

2438–2517 5.5% 3517 2525

(1449)

2477–2573 4.7%

SD standard deviation, CI confidence interval, MTT molecular targeted therapy
.
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Moisturizer Utilization Pattern

The proportion of patients prescribed moistur-
izers was 35.7% among patients prescribed MTT
during the study period. The proportion varied
greatly among the MTT groups. The proportion
of moisturizer users was the highest in the EGFR
inhibitor group (71.4%) followed by the multi-
kinase inhibitor group (50.2%), immune
checkpoint inhibitor group (42.1%), and VEGF
inhibitor group (40.2%). The proportion of
users was low in the anti-CD20 antibody group
(23.2%) and BCR-ABL inhibitor group (15.4%).
The proportion of moisturizer users over time
showed an increasing trend (31.6% in 2011 to
39.1% in 2018), and the proportion of mois-
turizer users in the EGFR inhibitor group
increased from 53.5% to 74.7% during the same
period. Moreover, in the 2018 data, the pro-
portion of moisturizer users in the BCR-ABL
inhibitor group, which was the lowest among
the MTT groups, reached 21.1%. These findings
suggest that moisturizer use has become com-
mon, not only with the use of EGFR inhibitors,
which commonly cause skin disorders owing to
their mechanisms of action, but also with the
use of other anticancer drugs, where the
mechanism by which they cause skin disorders
is unclear. The proportion of EGFR inhibitors
among the MTT groups actually decreased
(13.8% in 2012 to 5.8% in 2018), which sug-
gests that the increasing trend in moisturizer
use was not caused by changes in the type of
MTT being prescribed.

Variations in the Moisturizer Utilization
Pattern

In Group M, 31.5% of the patients were pre-
scribed moisturizers within 1 month after
beginning MTT. However, the start of prescrip-
tions was not limited to a certain period. Fre-
quent symptoms of skin disorder differ
depending on the MTT. Symptoms such as
acneiform folliculitis peaked approximately
2 weeks after beginning MTT, while other
symptoms, such as xerosis and paronychia,
mainly developed after 28 days or later [10, 11].
These findings suggest that variable timing of

initiating moisturizer use in the present analysis
reflects variable timing in the onset of skin
disorders.

Overall Budget Impact of Moisturizers

When drugs were compared according to their
unit prices, there was a large difference between
moisturizers and MTTs. Therefore, when we
evaluated medical costs and drug costs per
patient, the contribution of moisturizer costs
was small. Specifically, the analysis of total
medical costs at 6 months and 12 months
showed that the difference in medical costs
between Group M and Group N was USD 4078
(JPY 0.467 million) at 6 months and USD 8983
(JPY 1.029 million) at 12 months. However, the
difference in moisturizer costs was USD 35 (JPY
4008) at 6 months and USD 53 (JPY 6033) at
12 months, which accounted for 0.1% of the
total medical costs and only 0.59% in the dif-
ference in the total costs at 12 months.

The total medical costs for users of anti-
cancer drugs in Japan, calculated by dividing
the total medical costs of users of anti-cancer
drugs in the MDV database by 22%, which is the
patient coverage of this database, was USD 17.1
billion (JPY 1.96 trillion; 1.174 trillion for non-
users of moisturizers and 0.782 trillion for
users); moisturizer costs accounted for USD 6.63
million (JPY 760 million). Therefore, conceiv-
ably, the medical costs of prescribed moisturiz-
ers in cancer treatment is extremely low. The
main factors causing the high medical costs in
Group M were extended hospitalization and
increased costs of drugs other than moisturizers.

Limitations

The present study used commercially available
claims data from DPC hospitals and did not
capture treatments performed in non-DPC
hospitals or clinics. In addition, nonprescrip-
tion moisturizers such as over-the-counter
moisturizers were not included. Follow-up of
patients who were transferred to other medical
institutions during treatment was also not pos-
sible. In Japan, unlike in other countries, the
availability of a health insurance claims
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database at the national level is extremely lim-
ited. However, some drug utilization studies
using commercially available claims data have
been reported despite the limitations [12–14].
We expect that similar analyses will be per-
formed in the future using a broader database,
to improve the generalizability of the findings
in this study, if such a database becomes
available.

The present study was not a comprehensive
analysis of cancer treatment. We analyzed only
patients with cancer who were prescribed MTT.
Some MTTs, for example, EGFR inhibitors, are
expected to cause skin disorders frequently
because of their mechanisms of action. There-
fore, the need for moisturizers in patients
receiving MTT is higher than for patients
receiving other anticancer drugs, which was
why patients receiving MTT were chosen as the
first cohort. However, because cytotoxic anti-
cancer drugs can also cause skin disorders as an
adverse event, broader studies analyzing
patients receiving a wide variety of anticancer
drugs are desirable.

Dermatological diagnoses caused by MTTs
could not be identified because this database
does not contain relationships between diag-
noses and prescribed drugs. When we selected
the patients for this study cohort from the
source cohort, we excluded patients who were
prescribed moisturizers before initiating MTT.
This criterion was set to exclude the use of
moisturizers to treat skin disorders not caused
by anticancer drugs. However, this criterion also
excluded patients prescribed moisturizers pro-
phylactically and those who were already being
treated with other anticancer drugs and who
were prescribed moisturizers for skin disorders.
Because of the stricter inclusion/exclusion cri-
teria we set to identify only patients strongly
associated with skin disorders caused by MTT,
we expect that the number of patients using
moisturizers in clinical practice is higher.

CONCLUSION

In this study, we analyzed moisturizer use in
patients treated with MTT, using a commer-
cially available claims database. The proportion

of patients treated with MTT who used mois-
turizers was 35.7%, and the proportion varied
among the MTT groups. The proportion of
patients who were prescribed moisturizers
increased over time. We also saw variations in
the prescription length in days and the amount
of moisturizers prescribed. Thus, we believe that
moisturizers were used according to each
patient’s condition.

Regarding the medical costs required for
MTT treatment, the medical costs in Group M
were higher than for Group N by USD 8983 (JPY
1.029 million) at 12 months. However, most of
the costs resulted from costs not related to the
moisturizer costs (e.g., costs for hospitalization
and other drugs). The difference in costs that
can be associated with moisturizers was USD 53
(approximately JPY 6000). Moisturizers
accounted for 0.59% of the difference in the
total medical costs in Group N and 0.1% of the
total medical costs. We determined that the cost
and use of moisturizers may contribute to con-
tinuation of MTT treatment.
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