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## 6174050330 : MAJOR MEDICINE

KEYWORD: EGFR inhibitors, skin microbiota, antimicrobial peptides, tape stripping
Tiwanun Promvaranon : The Study of Incidence of Cutaneous Complications, Skin Microbiota
and Antimicrobial Peptides in Advanced Solid Cancer Patient Treated with Epidermal Growth
Factor Receptor Inhibitors. Advisor: Assoc. Prof. Pawinee Rerknimitr, M.D., MSc. Co-advisor:

CHANAT KUMTORNRUT, M.D., MSc., Direkrit Chiewchengchol, M.D., Ph.D.

Background: An increased risk of Staphylococcus aureus infection in cutaneous adverse events
from epidermal growth factor receptor inhibitors (EGFR inhibitors) has not been clearly described. The

information regarding the skin microbiota in these patients remain scarce.

Objective: To study and compare the skin microbiota and antimicrobial peptides changes in the
skin of the patients with cancer treated with EGFR inhibitors before, and at one and six months after the

treatment.

Materials and methods: This prospective study collected skin samples from 19 patients with
advanced solid cancer who were treated with EGFR inhibitors. The skin swabs specimens were taken from
the cheeks, first and third toes at baseline, month 1 and 6 after the treatment. The samples underwent rRNA
gene sequencing. In addition, enzyme-linked immunosorbent assay (ELISA) and micro bicinchoninic acid
(BCA) protein assay kit were employed to demonstrate the level of AMPs namely human B -defensin 3

(hBD3) and ribonuclease 7 (RNase 7) from tape stripping samples on cheek.

Results:. rRNA sequencing results from 8 patients showed changes in the skin microbiota.
Phylum Actinobacteria was increase from the baseline. On the contrary, phylum Bacteroidetes was decrease
from the baseline. ELISA results from 15 patients showed significantly decreased in RNase 7 while hBD3

remained stable.

Conclusion: EGFR inhibitors induced changes in the skin microbiota and RNase 7. These might
lead to the cutaneous side effects arising from these drugs.
Field of Study: Medicine Student's Signature ..........ccoeeeevereeennen.
Academic Year: 2019 Advisor's Signature .........c..coeeervenernenee.
Co-advisor's Signature ..........c..ce.eeeenee.

Co-advisor's Signature ............ccceceeueeee.
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1.5 NIOUUUIANNAA (Conceptual framework)
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Host factors

- Sex

- Age

- Race

- Skin site; seborrheic area,
intertriginous area

- Biophysical profile of the skin;
sebum production, wrinkle, pH

- Skin disease

Environmental factors

- Occupation

- ATB usage

- Cosmetic and skin care
- Hygiene product

- Temperature

- Humidity

- Ultraviolet radiation

Skin diseases

- Psoriasis

- Atopic dermatitis
- Acne vulgaris

- Chronic skin ulcer

Sampling techniques

- Skin swab
- Skin biopsy

- Tape stripping

Skin microbiota

Analysed by
- Micro BCA kit

- ELISA

Sampling techniques
-Tape stripping
- Skin washing fluid

- Skin biopsy

Antimicrobial peptides

EGFR inhibitors

Analysed by

-16S rRNA gene sequencing

-Monoclonal antibodies:
cetuximab, panitumumab
-Tyrosine kinase
inhibitors: erlotinib,

gefitinib, lapatinib
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EGFR inhibitors
Skin microbiota
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3. TWUNANNIULTIVOIANUHAUNANIAINIIFIA acneiform eruption,
4
paronychia, hypertrichosis, alopecia, dry skin Taal¥inass Common Terminology
Criteria for Adverse Event Version 4.0
4. TWUNANUTULTIVOINNUAAYNANIBYF09110 (oral mucositis) LA AN

TUUTIVDIANVAAUNANNIZUVIMVAUDIMIT N1I2QI152TN (diarrhea) Tag
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A1519%N 1 HEANNITIADIAUAINUTULITIVDN acneiform eruption AIUNUN Common Terminology

Criteria for Adverse Event Version 4.0

Grading (CTCAE version 4.0)

Skin lesion 1 2 3 4 5
Acneiform Papules and/or | Papules and/or | Papules and/or | Papules and/or Death
eruption pustules pustules pustules pustules

covering <10%
BSA, which
may or may not
be associated
with symptoms
of pruritus or

tenderness

covering 10 -
30% BSA,
which may or
may not be
associated with
symptoms of
pruritus or
tenderness;
associated with
psychosocial
impact;
limiting
instrumental

ADL

covering >30%
BSA, which
may or may not
be associated
with symptoms
of pruritus or
tenderness;
limiting
selfcare ADL;
associated with
local
superinfection
with oral
antibiotics

indicated

covering any %
BSA, which may
or may not be
associated with
symptoms of
pruritus or
tenderness and
are associated
with extensive
superinfection
with IV
antibiotics
indicated; life-
threatening

consequences
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A15190N 2 HEANNITIADIAVAIUTULTIVDN paronychia AMUINUN Common Terminology Criteria for

Adverse Event Version 4.0

Grading (CTCAE version 4.0)

Skin lesion 1 2 3
Paronychia Nail fold edema | Localized Surgical
or erythema; intervention intervention or
disruption of the | indicated; oral | IV antibiotics
cuticle intervention indicated;
indicated (e.g., | limiting
antibiotic, selfcare ADL
antifungal,

antiviral); nail
fold edema or
erythema with
pain;
associated with
discharge or
nail plate
separation;
limiting
instrumental

ADL
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A1519% 3 HEANNITIADIAUAINUTULTIVDN hypertrichosis ATUNAUN Common Terminology Criteria

for Adverse Event Version 4.0

Grading (CTCAE version 4.0)

Skin lesion

Hypertrichosis

Increase in
length, thickness
or density of hair
that the patient is
either able to
camouflage by
periodic shaving
or removal of
hairs or is not
concerned
enough about the
overgrowth to
use any form of

hair removal

Increase in length,
thickness or
density of hair at
least on the usual
exposed areas of
the body [face
(not limited to
beard/moustache
area) plus/minus
arms] that
requires frequent
shaving or use of
destructive means
of hair removal to
camouflage;
associated with
psychosocial

impact
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A1519N 4 HEANNITIADIAUANUTULTIVDN alopecia LA dry skin @1UNUHN Common Terminology

Criteria for Adverse Event Version 4.0

Grading (CTCAE version 4.0)

Skin lesion 1 2 3
Alopecia Hair loss of <50% | Hair loss of -
of normal for that | >=50% normal for
individual that is that individual that
not obvious from a | is readily apparent
distance but only to others; a wig or
on close hair piece is
inspection; a necessary if the
different hair style | patient desires to
may be required to | completely
cover the hair loss | camouflage the
but it does not hair loss;
require a wig or associated with
hair piece to psychosocial
camouflage impact
Dry skin Covering <10% Covering 10 - 30% | Covering
BSA and no BSA and >30% BSA
associated associated with and associated

erythema or

pruritus

erythema or
pruritus; limiting

instrumental ADL

with pruritus;
limiting self-

care ADL




MINN 5 memi%’ﬂﬁwﬁ’ummguuiwm oral mucositis 1182 diaarhea A1UIASH Common

Terminology Criteria for Adverse Event Version 4.0

Grading (CTCAE version 4.0)

Side effects 1 2 3 4 5
Oral mucositis Asymptomatic | Moderate pain; | Severe pain; Life-threatening Death
or mild not interfering | interfering with | consequences;
symptoms; with oral oral intake urgent
intervention not | intake; intervention
ndicated modified diet indicated
indicated
Diarrhea Increase of <4 | Increase of 4 - | Increase of >=7 | Life-threatening Death

stools per day
over baseline;
mild increase
in ostomy
output
compared to

baseline

6 stools per day
over baseline;
moderate
increase in
ostomy output
compared to

baseline

stools per day
over baseline;
incontinence;
hospitalization
indicated;
severe increase
in ostomy
output
compared to
baseline;
limiting

selfcare ADL

consequences;
urgent
intervention

indicated
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- M3 1581 Iue UNIAAYI skin microbiota 1HHIIEAITIMIY 5 AU NTVYTEN U
. . @ I [ J = A @
minocycline 1A% 200 mg Wuszezia 4 dlam lasfSeunounneusvlsemueas
v [ 4 1 1 yw
nassulsenuet 4 dUanvi W Cutibacterium acne a9ag 1.4 1911 UONINUEINLNIG
>~ Adal S o A Y ' 2 43! 1
asuutlasveuseia U AU Pseudomonas species \WNAUU 5.6 1M, Streptococcus
v Y ]
species WU 1.7 1901 1ag Lactobacillus species QAN 4.7 1N Weoeununeusulszniue
(16)
Yy a o s Y S . . IS = . . .
- ms"lfmammmmmuwﬁmmmmuﬁ;aw (antiseptic) ¥N1IANY skin microbiota
] 1 1 1 1A 1 . .
luAuw12 Madagascar Tagutiailu 2 ngu Ao naui ldaynTid unauaes Triclocarban
< . . 3 o o o ' . R '
111 antibacterial agent 1Hunan 1 ddan wieuieununguarununldaynaly wuan alpha
. . Ay dl 3 1 =) v 1] d' a L]
diversity (ANUMaINateveuFeiasvnylualesiudeIny) Linldsumasmnau uan

Y ] v Y [l
beta diversity (ANHAINHAIBVBAUFDNATIVNUTLHIN9AI0819) HAUNNTY FaoTu1eldan

v
=1

Q‘fl dy A A a0 . o Bldy d' dy g a d'
i]ﬂﬁle%@LLUﬂﬂliﬂﬂluﬁyﬂMﬁ’JuWfﬁJGUEN Triclocarban 1 1wenYwieuluiiazaunny

Y
1 a A A

9 [ v
Turrifanouns ldatsiatulsuiaanas luvazi@ordmyeduman liaiuise

E1]

9 v A

. . Aa Y] A Lg = o 9 &' @ ] = [
colonization ‘VIW'JﬁuQ”lﬂ nauTmunUYY v ldanuranvateveure lualed19ReIny

A

H 1 Y 4
lifimsnldeundas uaiionfFeuieunungu control 91 lala1dayriiail aznuniiye

]
=1

i Y
a a =2

= . . . A 9 = o v
UANMHUANIVUANUUINUU !,Lazmil,ﬂaﬂuuﬂm skin microbiota uuwallﬂmum 2 ﬁﬂﬂ?ﬁﬂa\?

' 9 Y
TaA 1 v v v a A

Y
Wq@i%ﬁﬂﬂhﬁ’)uWﬁiJ"ll@QEﬂ%ﬂL%@ @N‘Lluﬂ1‘iﬁl,°]§’}ﬁ°lj°])"u@uclui$‘(’J$‘(’J1’J‘(’J'E')3J3JN§W]’EJﬂWi

U U
Y

$ [ v o ~
11/a8uu1/aaved skin microbiota IAUIHMINVUTUUTAUT Bz N9 (17)
Aa o Jd o a 4 o . .
- mﬂ%ﬂﬂﬁ:ﬂmmuw\‘iN’Jmeﬂ%’ﬁNﬁmN (skin care and cosmetics) ﬁmiﬁﬂ‘kﬂwaﬂlﬂﬁ
. ' = . . . Y . . . .
skin care aoN154)a8uLa9U09 skin microbiota Jae 19 facial lotion, moisturizer, foot powder
a Y Y 1 av Q@ [ d 1 9
11ae deodorant l,l,a3@]@@]1%@L"lﬂi’)ll’)i]ﬁllﬂlﬁ%ﬂ%li]ﬁW 9 ’d‘]Jﬂﬂ’T W‘]J’Nﬂﬁslﬂf deodorant il

' Y
foot powder MIRLANUMAINA18UD4 skin microbiota NNNINYU @MU facial lotion UL
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. . o A = . . . ~ I 9 =2 = & &
moisturizer m“lmmmﬂaﬂuuﬂawm skin microbiota I(WYUANUDY(18) DANITHNB I UL
14 cosmetic skin care 1@in skin softener, lotion, essence L% cream Iﬂﬂaﬂﬂmé}mﬂl}”ﬁ' 1798
I o 4 ' ¥
Huszeznar 4 day wuide Propionibacterium, Staphylococcus Wag Corynebacterium

A &1 . 2 dy @ Y a Y] 4 1 dy
anad IuvuzN¥o Ralstonia LWJJ‘UuJ'ﬂfJ“l’TﬁQﬂﬁ“le'Wﬁ@]ﬂﬂ!“ﬂmﬁ']l‘l(l9)

Y U

NUIVYHI0I3IUNTINNNLIVPINY antimicrobial peptides

= =) 1

. . . =~ s Ly Aa v A
Antimicrobial peptides (AMPs) 79 LW‘]JIIVIWV]NE]VI‘EGHuﬁ]aGHWG]NC]“VIN’J‘PT‘LN eI

q

MeDINUTTUVYIANAUNAINITI AIUgUNTZUIUMIONIEY MIasavaoaion lvi uaz

¥ v

A1THIVDULND JAg AMPs  HUAF 19NN keratinocyte Glu%’uwﬁ’aﬁm%ﬁ, mast cell,
neutrophil, sebocyte, eccrine epithelial cell uﬁ)ﬂmﬂﬁlfjlﬁfﬂiﬂiﬂﬁ%}NﬁﬂﬂL‘%’ImmﬂﬁGﬂﬁmﬁjﬂ
Lﬂugsﬁaﬂnﬁﬁuﬁﬁawﬁw?nmﬁ’uq"lﬁ’%ﬂﬁ’aﬂ(zo) manfasulasuos Amps wu'ldlulsa
AINTIU9B TR 15U psoriasis WUT U8 cathelicidin 1a% human beta-defensins (hBDs) ‘ﬁmﬂ

1" A

UANAIITIAULNA TUN19as T U IuNY AMPs 1A cathelicidin, hBD-2 1ag hBD-3

2De

\3

a o {3 / — o . .
Hooaslurimiisauingu atopic dermatitis(21) M 193 Staphylococcus aureus colonization

= L7 4

A E ~ X a Ada o £ 1 a
INUUIDUU Llazll@‘ll@]ﬂ']ﬁmﬂ’lﬁ@]ﬂl%@%uﬂuﬂﬂ?ﬁu\jll']ﬂelluﬂ'l'lﬂuﬂﬂﬂ(22)

q

v
=1

. . Y o = < = Z
- Maja-Lisa Clausen 4aeaME(2016)(23) 1dvimsdnuunuTUsAuNFY stratum
FA . o = % a 9 . . Yas
corneum VYBIH18 atopic dermatitis 1JFoveunVAUNA Tagly tape stripping Haz 1475
a o = { ] @ 1 % = Z
A5 IsAuRurum 2 3fSeuneuni 1aun Squame scan Fiamsoasra Tusauland
soluble 11a2 insoluble protein ®n3% A® Micro BCA determination kit F98111500330 lalnne
1 2’, 1 Y = A A g’; Y '
soluble protein M1 WU TUF1) 28 atopic dermatitis 1 11/5AUNTY stratum corneum WBHN I

Y
v o w IS

a [ ~ = v A A a 9 g’/ < Y ] Y
aulnAsgiivediay vonnntidsnulaseduginerdesluduaoumsinudiedis 1aun
M3 14 protease inhibitor 8411 PBS buffer, M3IWNIZ821I811UNINA tape strip, NN
5282120111M5 sonication 13 l@linane5u1al soluble protein NATIINL
. . Y= .. . .
- Maja-Lisa Clausen LLﬁ%ﬂmZ(ZOlS)(24)llﬂﬁﬂE1 antimicrobial peptides (AMPs) Tu
A1l70 atopic dermatitis 9 AW 1WfFeuounAUINA 5 AW Taeld tape stripping technique
Aa J A = Y Y . . . ) .
AR5 TUsAUNIMUAAIY Micro BCA™ Protein Assay kit 1tae 19 ELISA kit Tun1s
AT BHAURY AMP
9
A3I9WU AMPs 4 wiia AN hBD-2, hBD-3, RNase7 11a2 psoriasin 119 1uH1)20 atopic
dermatitis tazluauilng Taswy hBD-3, RNase7 1 non-lesional ~skin sll’tN[%j:ﬂ’JfJ atopic

dermatitis ¥1ANNAINITIAUUAA Faoa 500311814910 in vivo study NNWU hBD-3,

9 % ! a j‘ : a Y U .
RNase7 ﬁﬂ’s”lwﬁ”lﬂilluﬁﬂﬂ”li@]ﬂl%ﬂ Staphylococcus  aureus c’f?amwuwmé’ﬂaﬂ atopic
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.. 1 a f o A 1A o a 9‘0}
dermatitis 3 Staphylococcus aureus dgMFDUTzDUMINANHINTIAUYNG UBNINTEY
. . . 1 . L3 1 = g
WU hBD-2, psoriasin 14 lesional skin ‘llmlﬁ}ﬂﬂﬂ atopic dermatitis SIATT mﬂlmy 9 hBD-2 1
3 {o o Jdo . . . . . Y g { a @
1Tu AMPs NFUWUTN inflammation 1ag skin barrier Mae 11 Fadluaanennulurimis
Y . ..
GUENWJ’JEJ atopic dermatitis
2’, S o = A qu . . ¥
VUADUNTINVAIDE19VINTANYIU 1¥ tape stripping technique 1aald tape (D-
I 4 o
squame sample disc 22 mm) 48& CuDerm pressurizer 225 g/cm2 Humseelommuansinany

a

Y [ [ 3/ 9 <3 o 1 I =1 o = dy
miwummmuimmazmwmmiﬂﬂ Lla$bl"]fﬂulﬂﬂﬁ']@EJ"NHJ‘L!WL!L@Eljﬂuﬁa@ﬂﬂWiﬁﬂHWL!

< @ 1 A A A

Lﬂ‘]JG]’J’E]EJNT]‘].I‘JL’Jﬂ!WHiH lesional skin, non-lesional skin(volar forearm) "UENF}I?‘]]’JEJ atopic
dermatitis 11a2 A21119UnAV3 I volar forearm Yo3AUYNA 1A% tape stripping Wanua 36
eivs s n o130 tube 910171011916 tube Az 5 Lr (1-5 depth 1, 6-10 depth 2, 11-
15 depth 3, 16-20 depth 4, 21-25 depth 5, 26-30 depth 6, 31-35 depth 7) nntiuld PBS 1 ml ag
luudag wbe 111k sonication Tudkudugaingd 0-4 °C w15 widl sinduniaiiuly
Eppedorf tube Lgélmaﬁﬁqmwgﬁ -80 °C Lﬁﬂi@ﬂﬁ%m‘iwﬁiﬂiaugﬁﬂ Micro BCA™ Protein

Assay kit itaz ELISA a1y

NIYHI023IUNTINNNLIVRINUNAT I UALIM I INITI910NM S 1A5UEN EGFR inhibitors

o [ < 1 2
Tuilegiiuiin1s 14 EGFR inhibitors lumssnmilsauzi5eszezuninizaoniniu
9 ~ Aa v A a ,é? o Yo dyd A A SN Y 1 A a v A
Hav1uAgIn1sEImiannavundelasuetiludansanianisal la @y AuAImITan
Y % . . a Y . dy s £ Y o . I
NUULALHI (acneiform eruption), WILKN (xerosis), IUDUDULAVUUNIONLA Y (paronychia) 1Wu
Y R < o A =~ Y Y Y A o & 9
AU mmmﬂﬂmmummm Emmwaimﬂawmamummm mami}mgﬂuquﬂmi
[ 9 . o . 4
$n¥191881 EGER inhibitors 16
. . . Y o =< a Y ~ Yo
- Iris Amitay-Laish tagaz(2010)(25) ‘lﬂmmiﬁﬂyWmmmﬂ’gfm"lmu EGFR
inhibitors §112% 29 AU (12 AUTATY Cetuximab, 17 AU1A5Y Erlotinib) Wunigilesuiu

{ A I Lt g \ Aa X % A
24 AU papulopustular rash 11U early phase FutluiunnavunaIINGEUe ldud
1% 2 d A Aa L%’ o 2 Y o a Y A

4-14 YU 1A late phase “HQL‘]JHWH‘WLﬂWUu‘HaQﬂTﬂLﬁJfﬂllﬂLLa’J 150-300 U LlﬁwJQﬂ'JfJ 4 AUN
= .
1 paronychia

Y o v . A 3 Aa o o X

E‘!L“]JEJullﬂlﬂ‘]J pus Uag discharge ﬁ]1ﬂNuuaz015’0ﬂLauﬂuﬂﬁ@mﬁuuﬂﬂmwwa

g &
nuanisenuilude Staphylococcus aureus Tu early phase papulopustular rash 55%, late phase
Y

papulopustular rash 100% 1i6ig paronychia 100% mldinadea 3 YornmsAne N early phase

9
& a . I @ U [ .
papulopustular rash HUINAVIN inflammatory process Wunan saunue1ll secondary bacterial
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infection MUN11A §IU late phase papulopustular rash {l81& paronychia NAIN Staphylococcus

. . o ! o o ! zil a A d' a da!
aureus infection Iﬂfmﬁ\‘] 1!1ul“lJQ'ﬂHLugHﬂuﬂ'lﬁﬁ'\‘lﬁﬁ’ml‘ll‘l']zL“IffJL!‘]Jﬂ‘mﬁﬂ%Wﬂﬁﬂt’JIﬁﬂ‘mﬂﬂﬂlu
¥a191n 185081 EGFR  inhibitors  noun1sinyuiedsziiunivunzanlunsd
antibacterial agents

- Yung-Tsu Cho Haganz(2017)(26) 1aMnsAny1aaa1uiilie non-small cell lung

1 Y
cancer 11A3181 EGFR inhibitor L32(AA purpuric drug eruption NNYUA 32 AU WuNx
¥ v Y v ]
Staphylococcus — aureus  NNANIZIFOTUIHBNAA1UATI9 20 AU (63%) 1aziiionIv
immunohistochemichal staining WUNUNTANAIVOY filaggrin (1A hBD-2 E]fhx‘]ﬁﬁﬂﬁ’?ﬁ’ﬂlu‘]m\‘]
aa A = v a = dy A ' .. . . A dy

ﬁﬂﬁlhﬂlﬂﬂﬂﬂﬂﬂuﬂﬂﬁ INNITANHIULEDIINITAAAIVDY antimicrobial peptides NATIINUY
<3 o PAY . . 2
Aumam v pathogenic bacteria ¥10UYU

- Kio Park ttagaaiz(2014)(27) 1dvimsnaasuiiefnyInave181 EGFR inhibitors §19
innate immune response Tu supernatant il Staphylococcus aureus Wa% Staphylococcus

X I U o
epidermidis ¥udu in vitro study WU EGFR inhibitors 1% normal human epidermal
. \ L2’ A o A A
keratinocyte 14 supernatant Y03 Staphylococcus epidermidis 1Y unuanisedszinunaoey
#%14 antimicrobial peptides ﬂ@dﬁﬂﬂﬁ@%ﬂg@ﬂiﬂﬂl@ﬂ pathogenic bacteria #3149 hBD-2 uag
hBD-3 anad 3971 1¥10a bacterial infection tNANAT1IABINIIAINITIINNS IA5U81 EGFR
Y
inhibitors YU acneiform eruption V'ld o311814910 secreted product U8\ Staphylococcus
epidermidis 14 toll-like receptor (TLR) 2 pathway (18g EGFR signalling Tumsnsg Wj} UM
hBD-2 911 keratinocyte T Staphylococcus aureus liidnald 2 ﬂ%fﬂﬁﬂﬂﬁniumﬁﬂﬁ%éju
M39319 hBD-1 1@z hBD-3 910 keratinocyte Ml supernatant Y93 Staphylococcus aureus
9 9

liignéudanisadie hBD-1 az hBD-3 v ldawisoagal 1891 EGER inhibitors 111350664
M35e3519 hBDs ﬁgﬂﬂigé}uﬁiﬂ Staphylococcus epidermidis

- Rachel L. Braden it Milan J. Anadkat(ZO16)(28)1ﬁ)ﬁ1ﬂ1ﬁﬁﬂﬂ1lmﬂ retrospective

1 Y
A =

review Tufihofifunzs a7 185061 EGFR inhibitors Tasfnanuuandavesiufinaiu
a8 uemaslu papulopustular eruption MAA9INET EGFR  inhibitors 1ag AuARAIN
superimposed  bacterial infection wufianuanaeRunaluszera1venIs AR
FUML IR ANHUZNINTLI1RIVeeAY TA8 papulopustular cruption 115282198 1UBIN3
Aafuman 1.5 dlanindaizue dnifausng face, scalp, chest and back ﬂizmammﬁuﬁ’q

2 919 @IUHUNAAIIN superimposed bacterial infection N5LELIAUBINMSIINANUINDY 28.6
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o d v Aa a T W 1
dia1vi WnnavSIw abdomen, groin, upper and lower extremities aseae lumnuluusas
9
UN

i & a . C g . 4 o § 5

AUNAAN superimposed bacterial infection e ldunzyenwily Staphylococcus

! ES I ¥ A 1

aureus WNNGA (82%) uaﬂumﬂm%ﬁuq VWU Staphylococcusepidermidis, Staphylococcus

q

a v 91 dl Yo . . d‘ 1 a é’ 1 a d‘
AiTsveedt e 185181 EGER inhibitors 1fgeaonsaaiorInnaulndtiiosnin
Aa v ¥ T A ) ~ Y A Aq Y
UAINIIBY stratum corneum FITUFUUONFAVDIHIMNITILIA UnsasraTsaunlgluns
1 j’ A A 1 Y =1 =K Y a
suyouuniiens Isaldanas uazdalinsuazaoudusued T cell anad Jdlumaliing
a XA yy ]
msaare launiu
. Yo . 9 3 Ay Yo
- R. E. Eilers Jruazane lav retrospective study mmmg{ﬂaﬂmmm‘lmumﬁ
@ 9 . I 3 9 X A A 2 X aa 9
§7Y1A78 EGFR inhibitors INUUBYaNANIZIaUUANTY HaFUILHBN1INTING] Lagnado
] 2 Y
N9 immunohistochemical WoATIINUFD 15a WUIF0 84 AUIINNINNA 221 AU (38%)
= a dy A a a v A a Y =2 . . dy
WUNTMIAAFONUTNUAIMUINNANAU19AB99101 EGFR  inhibitors  1A8NAINIZITD
Aa g ° <3 e g .
nuaNEF oy Staphylococcus — aureus  31UIU 50 AU (22.6%) 11U methicillin-resistant
1 9 I a dy A Y .
Staphylococcus aureus 12 AU (5.4%) muuaﬂwmﬂumimwaauq 1aun herpes simplex
Y v
(3.2%), herpes zoster (1.8%) Wag dermatophyte (10.4%) TagwuoasMsaaFoNInigalu

'
a AAAa

o 1 { <3 ° . {
V31U NILANIY (seborrheic area) tag TuhtlenTidiaaonv1261 (leukopenia) 92T 1UTE

¥ v
A a

Y
mmmm%mwnmﬂﬁu



a
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3 DA UHUNITIVY

=).

un

3.1 s2euIsMsIve (Research methodology)
sz11ns (Population) HazAvENg (Sample)
. { [ aa o 1 g <3
1. Uszmnsdhwineg (target population) 1525103 Tnei lasumsitianenduneise
Y ' . 3 o 1
ADUTLIZUNINTZD1O (advanced solid tumor) Ao w1398 14 1na) (colon cancer)
A < a [ Yo
N30u2139U0A%HA non-small cell lung cancer Tuszozunsnszaie waz lasums
$AB1R2081 EGFR Inhibitors %W erlotinib 130 gefitinib 130 afatinib 1130
cetuximab
2. Usznnsi1gdnu (study population) Use1ns Ineidnsunssaunuumun
2 a J AN Yo aa o 1 & 3 v
WI3IMe1U09 13 INe1UIAYWIAINT Bl alasumsitianendunzFadouszes
U A Y 1 3 o Y ] A
HUWINIZD18 (advanced solid tumor) 1dun umiqaﬂﬁiwm (colon cancer) 139®
<3 a [ @
Nz159U0a¥aA non-small cell lung cancer uaz 1asun13SAEIAI881 EGFR
Inhibitors 13U erlotinib 130 gefitinib 130 afatinib W30 cetuximab

ad Y X U
IENILVIONDIANAUAT

3

a 1 Jd 9 PAl ) Y
ﬂﬂﬂauwmmmamﬂaﬂhmmuzmm AR

@

alunnoIAIANAT
d v A VAl Y o =® 5 . .
nanlumsiaaend e 1nsAny (Inclusion criteria)

1 { o aa o 1 g <3 o 1 <3
1. gihenldsumsineneiniluuzied11dIna) (colon cancer) Wiowzi5a1on
1A non-small cell lung cancer MLTLILUNTNTLIY (stage IV) taz 1ATUMT
$nH191881 EGFR  inhibitors 1% erlotinib %39 gefitinib ¥3© afatinib ¥i3 0
cetuximab
9
2. fihefiong 18 Tl
3. dihededlildsuenl§Fugsiuuuianiesulsemuniednidos 1 1hou
ABUIANTINIUITY
1 ] 1] a 4 =Y
4. fhededlildsvelfFuenieomdesosngluuuninieuenluninm
9 A Qy 9 [] 9 [ g 0 Y a o
nimsetuiegaies 1 dla Asutianauive
U v ' Y A A A ' a1 X A W o A o
5. Aihedossauasniimsomasuoue iy ssugudu asunuuaaluiunagi
3NN

V1 v 2 v ) vy 4 o A 0
6. ﬂﬂﬁ]ﬁlﬁ@\?\?ﬂﬂ’lﬂu'ﬂla3'(3’]\3??1!’]%’]?]8’]\11168 8 "11'3111\3 Gluau‘i/li]wmmimai]
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r ¥ Y a o Jdaa <0 A ~ . . Y

7. fihedowaldndnduainiignsainieqadn (antiseptic) AAANTITITINIIY
Y

8. Aile5umsousend15InI98 (informed consent)

J v A Al = . . .
!ﬂmmnluﬂ]iﬂﬂ!ﬁﬂﬂ@ﬂ’sﬂﬂﬂﬂﬂ]ﬂﬂﬁﬁﬂ‘leﬂ (Exclusion criteria)

FA A A a a a o 9 1 . . .
1. gihehlianuanunalnanisdimiialaun acneiform eruption, paronychia,
v '
hair abnormalities, skin dryness, pruritus 9gALANDULITNNITIVY
Y A Yo as A = g A
2. dihonlasuenl§ierienaifosovaneriio
3. gtheliazaanlumsinasiedaamuauiidimuald

d [y
INUNNMITOOUAITZHINIMIANY (Withdrawal criteria)

1. dgthe'luldaunauiiandivua’ly
Yy A Y Ao v 3 Yy o an

2. fihelinnzunsadouguusanminiatlumigldaessulsemuelfiiuy
1 A [l ' < o 1 Aa o Y
aoiiod luawnsonganneuu N UAIe19NHIMNI 1A

3. Ailofgan1s1¥e1 EGFR inhibitors

NIZUIUMIVOANNEUDN (Informed consent process)

Yo aw A ) Yo Y I 1 aw 4 v s 2
1. UANYANI fJ’f)‘ﬁ‘U'lfJ‘ll@lluﬁalWﬂ‘UWW'lﬁ'nl'ﬁ]fJLﬂﬂﬁﬂﬂﬁﬂﬂﬂﬁgﬁﬂﬂ,ﬂlu@ﬂu

U Q

[

a d aw
5398 azilse leyuanmsIvg

ee

J @ Y [

2. uwndinideusnendisdoyanazuuuvennuusen 19151139811

U

[

[ a 1 v Aa o 9 d' a Y] 1 a
nau lUnnsanneudadule nazimihfeTuedodedovofidnsnive

v
= 9y 9

U A 9 ~ @ av & VoA Y = 9 9 '
i]Uﬂig‘]/]\iiJﬂ'J'liJl"ll'lclﬂlﬂfljﬂllﬂ'lijﬂﬂlﬂu@ﬂ'l\j@ WQUFﬂgiJﬂ'ﬁLHNGlHE!LGU'ﬁ'JN

[

a [} 1 = 1 [ Y1 dd‘ a 9 1
1 ‘t’Ji’U‘VIiTU’J1i]$U],ll1]N’ﬁGIf]fﬂi@L!fd‘iﬂ‘lel'I@“]J’JEJGI,'Hﬂimﬂﬂglﬁ‘ﬁﬂ1ilﬂl1‘i'§n\11u

o 9 9 1

A Ao W a Y av Y = Yy A g
] LN@EJ]LGIJﬁ’JiJ’N]EJL"IIﬂi]LLﬁZ‘(’J‘l!EJ@iJL"UTi’JiJﬂTi’Ji]EJLm’J m%ﬂwawmmmu

L))

N1598UAZITUA UL UNITIVIAINA AL
MAHAlUM STV (Sampling technique)

. . A g 4 v s =
Consecutive technique La@ﬂ@‘ﬂ?fﬂqﬂiTEJ’I/]HHLﬂiI!CVIﬂ”ISﬁﬂBT

VINARIBENINIFANE (Sample size determination)

,
U-al2 T 2-p >“

P —PpPo

n = p(l —p)(

P — Po

p(l1=p)
n

1 =p=@(z—21—ap2) + P (2= 21-a2) , z=
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p,= ANNYNVOL Staphylococcus aureus NATIVWUTUAINUIUDA healthy
people
p = ANUYNVOI Staphylococcus aureus NAIANITATIIND TURINUTIVDI

#1267 185061 EGFR inhibitor iSluszezinan 6 ifeu
@ = standard Normal distribution function
@d—1 = standard Normal quantile function
(X = Type I error
B = Type II error (power = I_B)

io391nd9 lnelin15Any1 skin - microbiota  1ugilren1a5ve1 EGFR
1 1 o o o
inhibitors Y1NOU LW’Ifl]1ﬂﬂ'li1/]‘]J‘VITLJ'Ji5iLlﬂii3J‘VI'lsl,ﬁ}‘l/]i']“]Jﬁ\?’q‘ﬂﬁﬂ'lim"l]@{lﬂ'ﬁﬁﬁ’ﬁ]
Y . 2 vy Ay yo t g
WU Staphylococcus aureus 911 skin lesion mmuiug«jﬂwm‘lmumu FINMATIINY
5110 AMPs fianas anwadreadenunasanyludiie atopic dermatitis 391
D) Y - . YY a 1A
Toya1nN13n339M L 1uA1I8 atopic dermatitis W1 10199 IMNUNU UGS
TVTOATIINY Staphylococcus aureus 79579V 1U non-lesional skin V99
H1l20 atopic  dermatitis  U5ZNIB 30%(29),(30)  UALIINNITANHUAGINUNL
Staphylococcus aureus Tuima healthy subject Y521191 10%(29),(30)
p=0.1
p,=0.3
power = 0.8
type I error = 5%
ﬁ?ﬂﬂ'”l sample size = 18 AU
MIAUNALATNTIA (Observation and measurement)
@ a A Yo . . ' .. =) .. )
dus8ase Ao M3 1A5Ue71 EGFR inhibitors 1%U erlotinib ¥30 gefitinib 170
afatinib¥3® cetuximab ¥3© dacomitinib
@ v A . . . A 2 Y < 9
G]’J!L‘]Jiﬁ']llﬂﬁﬂ 0 skin microbiota NATIINUUTLIULNY LASHDNLAVLNIVUDY

A1)


http://en.wikipedia.org/wiki/Standard_normal_distribution
http://en.wikipedia.org/wiki/Cumulative_distribution_function
http://en.wikipedia.org/wiki/Standard_normal_distribution
http://en.wikipedia.org/wiki/Quantile_function
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#1)3m 15049 A antimicrobial peptides (hBD-3, RNase7) NATIVNY, AU
] Aa Y] ] ¥ a o = Bo’ { a o =Y
danguuIRINe, ANUGUTUYIRIILY, Ysunanifiszmeeennniani, Ysum
o a ] a Y] a3 ] A o
lusiunuimis, maavesdiniia tazaNnuilunsaa1aueIn I
@ = 9 ad g’/ = 1Y A
aulsniugu Ao mslsenriuenigduunaae, sulsemu wsemaieuen,
y = 4 Yy Aa = 1 &l a a v A o <3
M3 lFMmaReTood, MIFLAWAI, NMIMATVFNFUVTNURIMIINIZININTIAY

=

@ 1 1 a [ d o a { £ ¥
@10d19, Msuaenill,  msldraasusiiianiudzetaraNiigniaregadn
. . Yo o W gl.: 1 Y 1 Aa o
(antiseptic), 715 1A5VEUANTITANTONITRIBUAININOULAZVULIVITINGOIUINY,
{ o <3 o 1
99naNMMsNUAIBEN
] 9y o 9 =] 9y a J
iudeyanazianalasly nuuifuNnteya uag NANIIUATILHIN
Y a oA
nealgiiams

Primary outcome

Y s 9 [ 4 I @ v ¢
14 16S rRNA ~sequencing lamaawsoonuuiluanuynyuduinive
@ o o 4 [ < s 3 ¢ 3
nuaniseluszauvdy e vazadlFdwiaatlunlesidua 134 nominal data

Secondary outcome

1. 14 Micro BCA protein assay kit 191511 total protein ﬁﬁ%ﬁﬁﬂ iy
microgram/milliliter (png/ml) 19 continuous data

2. % enzyme-linked immune assay (ELISA) A3 124 antimicrobial peptides
1#1A hBD-3 1@z RNase7 nuaiilu nanogram 130 picogram/microgram
(pg/ug W30 pg/ug) 191 continuous data

3. 1% mult probe system Cutometer® MPAS80 19 skin elasticity, skin

I
moisture, TEWL, sebum, skin color (/8¢ skin pH 1114 continuous data
3.2 TuneulumsaiiumsIog

[ o [ 1 Jd 4
1. Iﬁ}%ﬂmmiﬁUﬁmTayjaNmmiﬂ‘izﬁmﬂum’EJmmmiJﬁ’aﬁnm!,WﬂEJmuﬁu

U 3 o ] <3 a
TagsrusmdeyanindileTsauzi3 a1 1d14g (colon cancer) HipuzI51lontia
non-small cell lung cancer luszazunsnszae (stage 1IV) MSFUMITARINY

3 a 4 o . .
UAUNUZLIIINGN Iﬁ\?WfJﬁ.l"lai]W']aQﬂim Llé}lllﬁgljﬁﬂﬂi EGFR tyrosine kinase
inhibitors A9 erlotinib 1130 gefitinib W30 afatinib 1130 cetuximab
dY o Aw a 9 Y o Y Y a v a Y Y

2. LLWV]EJE!V]"I’J%EJ@‘E’]J"IEJGUQHE’I‘IWWUEJJL“]J"I?’J?J’J%EJLLaZ“lI@ﬂ’J"IiJEJUEJf‘JﬂJfl]']ﬂfi\!!,"lﬂ'iﬁll

U
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A Y Y Aa o A a Y Aa o 9 < Ya o
3. WBRKUITINATUIVIAIYOIUYDULUTITINNTITIVYUAT LLWNIHIVYATIVAD U

inclusion 118% exclusion criteria AMUNAHUADNAT

[T

N

Y Y A G o 1 Y o [ 2’, A Y a
LL%Q@ﬂ’)ﬂlﬂﬂ’)ﬂﬁﬂTﬁLﬁ38Nﬁ3ﬂﬂulﬂl1ﬁﬂﬂﬁﬂﬁ’l%Glu!,magﬂi\i Tﬂﬂuﬂl@ﬂ’)iﬂgﬂﬁ

e

A

Y

1G1).@)
3 Y Y vy &
1) 949910 U1 I WNHUIDYNNUDY G]S’JIﬁN
[ A A ] dy 1 Y =
2) 35U MuUrToRNAeNU¥D0E191IDY 1 1ABDU
v A ~ P o s
3) NAMYINUYDUAS YT INYTDYADY U DY 1 alan

= 1 dy = [ 1 9 [ d‘ o
4) NANMATUYNTU ATUNULAR nazauaarin ludunegiimsngim

JIYn v o o R v XK 9 Y Y ao
UANYNIDNINITUUNNUD UV UNHUDYA 1 (case record form 1) VIRV INIY

v g A A o v 9 Y 1 av A & @ ' S = A
Iﬂﬂuﬂlﬂulﬂ@u% 0 Llagﬂ'luﬂZJJLGU'ITJ"JN'J%fJLWE]LﬂU@'J@EJ'NGIHGlULﬂ@uW Luag 6

% Yo
naeldsuen

D

2)

3)

Y]

9 o o VA 2
uuutiuiindoya 1 (Case record form 1) d15UMIATINETI8ATINTN

o 9 [ o Y 1 3°l o A 9
Usziadoyadiudd 1aun 01y, e, viin, BML msguyws. mslg
a & d' 9 o 9 d' o . .
Haanusinuuaa, o1 19sz, maldinsesdions, ayu'lns, antiseptic
[V [ 3 9 v a <
Usz3anmssnu Tsanzi3a 1dun ¥iiavueanzi549, Performance status, UYUIA
. 4 Yo v Y 0o w

EGFR Inhibitors 71 1851, M3sar1algeuaiiihiia, msnieuas

e[aN! biophysical properties ABLATOINTIVANINAITLUY multi probe system

2
Cutometer® MPAS580 (1AANIANGUUDIHINUIY, ANUENFUVOININIY,
¥

WSuanihnszmeesnainaivile, USualviuuuiimia, madvesiimia
I 1 a o

HazANUIUATANIIVDIAINIIG)

v =2 9 o o a 9 A A
Llﬂﬂﬂuﬂﬂﬂlﬂiﬂa 2 (case record form 2) ﬁ’]ﬂiﬂﬂ’]i@ijﬂ@]ﬂﬁ’]j\l@‘]J'JEJGIJUW]@‘L!‘V]

1 waz 6 vadldsuen

D

2)

elLN! biophysical properties ABIATOINTINANINAITLUY multi probe system
9

Cutometer® MPAS80 (mmm?ﬁwqmmmwm, ﬂ??ﬂﬂﬂ%ﬂﬂ]ﬂﬂﬂ?ﬁu\i,

90’ d' a %3 =) -7 a -7 =S a %
ﬂ?mmmmzmﬂ@aﬂmﬂmwm, ﬂimm”lwuuumﬁuq,mﬂﬁmmmwm

I 1 Aa o
LLaZﬂ’J"IiJL‘]JuﬂiﬂﬂN“II@QN?WHQ)
9 1 Y
wa%’mﬁmmﬂmmmmmammqmwm (cutaneous manifestation) vy
o Yo =2 o = ' A A A 9 = Z Y 1 .

‘Wa\‘]]lﬂ'iﬂfl”l 533Jﬂ\1‘1J1!‘VIﬂ5]53\11’Ja”IVILS?J?JN’@IGU"NL?]ENHHG]llﬂll,ﬂ acneiform

eruption, xerosis, hypertrichosis, trichomegaly, alopecia, paronychia, oral
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mucositis, diarrhea CRNERAER severity 910 CTCAE version 4.0 Lii& pruritus

Fa1lsziiiu severity 910 visual analog scale

v
o =

[ d' = Y a a a a Y] d' dy F) J
adsneninainliimannuialndAnmedmmiiasnguns s Taun msguyws.
a 1% v 1 o [ . .
mslmaasasinuuaa, e1n 1915291, M3USuvUIAET EGFR inhibitor
v Y
MIsnEIANUEfUnaNeHIMTaNINATY

Y
Y <3 % 1
YUADUNITLNUNIDYN (sample collection)

9
%

i g
1. YUABUNIT swab skin L‘ﬁ@tﬂﬂ skin microbiota
A < ¢ £ 9 P o Y Y
1) wseunazisagUnisnnFuaie 70% uoanogoansuiindig BSC
class 11
a 2 9 A A A ' A 2 o '
2) @a UV nad 15 1 eswe TsAnB U UIA A0
v 9y
3) Aave ldwudandiunsanye lassuanizaiularsvelsd
' F) o A~
wilmedudidaslu wbe 15 ml Allesazae 0.15M NaCl +

9
0.1%(v/v) Tween 20 U311613 1 ml ansiudadateldwuda laan
v Y 9 Y
UMUD tube T WM

4) ildwudidun swab Mududedevesdilae ldwudathaliun
Y

o v & A <
IRIANUN 2 x 2 131987 U 1 Ui

U v

udrduaundvuad 1y woe @y Yarh wbe ud1ir 114

Q

5) Al

A < =
VUINTBY Vortex Wunar 1w

) a 2 Y

== % 4 %7/ d‘
6) 1 ldudrataliundudiudis wbe oAU IUAIY
Y

H Y
draoen launiige anuuh ldwudanaly
Y
7) 149 pipette gAA1302A18NINUAIN tube 15 ml Taaslu cryotube
o 1 Y3 < a
8) 111 cryotube lilugludinuanudugumngi -80°C

< % [ d'ay 9 ~ 4 [ ~ v o
9) ﬂ1iLﬂ’UG]’Jf]EﬂQﬂu’)Lﬂ1LG]':!'8%@ﬂﬂiﬂ!tlﬁ$ﬁ1iﬁ$ﬁ?ﬂl%umEJ’Jﬂuﬂ“lJ

3

A oAy 2 a2 sy 2 Y
Mmnudreeanudy Tasnunia 1 uaztinaraiiun

v 9
35M3 swab N1 M Taems 14 ldwudatha lluusnausen
< Y

g 9 ~
UM 29719 U 1T UM

10)
< o o {1
11) 10U Mock swab Tag1d liudangquasluaisazats 0.15M NacCl
0 ' Y Ao <
+ 0.1%(v/v) Tween 20 shmnislueimealuniesisiinismny
o o ) ' AN Y Yy ¥ 9
10819 tazhauIuaeua e mui Idnanuditnedu

o Y <3 (Y 1 = g}/ ~ A [ Yo
12) um_jﬂ’asjmmum@mqaﬂmm Loz 6 mauwm"lmum
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3 0 .. $ 2 . . .
2. UUADUNIIN tape stripping tWBLND antimicrobial peptides

) 14 tape strip (D-squame®, CuDerm, Dallas TX, USA) tilzaduu
uANA 114%1’;1“116&@5‘1]’;8 19 standardized pressurizer (D500-D-
squame® pressure instrument, CuDerm, Dallas TX, USA)NAQUY
tape strip Funan 10 Ju#

2) 4 sterile forcep AL tape strip AeoonvInRIviYe ld tape strip 04
1 Eppendorf tube Y119 1.5 ml Tagriumunianaiuly

3) ldarsazare PBS Y5u1as 1 ml a1y Eppendorf tube

4) Fuauiinanue 15 ada

5) a%ai 16 17 control lde AR s

6) 1fuFI0619nanuallundealdriiude udrilyded

wa

ﬁ’mﬂﬁmmiﬁ Anodls. s 16 itevh sonication, JATIZH total
protein #18 MicroBCAT™ protein assay kit (Thermo Fisher
Scientific Inc., Waltham, MA USA) ua 31A312% hBD-3 @1¢
ELISA Kit for Defensin Beta 103A (SEE132Hu, Cloud Clone
Corp, USCN, USA) 1@y RNase7 @28 ELISA RNASE7
(SED193Hu, Cloud Clone Corp, USCN, USA)

AL ] @ 1A A A [ Yo
7) uﬂ@ﬂ’mmmumammﬂmm 118ag 6 mauﬁm”lmum

3.3 M333U3INY0YA (Data collection)

v

o I
ﬂSJ}@iJ“ﬁVI’JulﬂMﬂ case record form 1, case record form 2 i@ biophysical data INUIIY
9

s Tugudoyaly Excel

To3aN 197091 1AN591NN15A599 skin  microbiota 9283 165 RNA  gene
sequencing i baseline, @oudi 1 uaz 6 (MNNIAIFINATIINGT TNAINTBUKIINGAD)
eﬁ’@y,amqﬁ’mﬂﬁﬁﬁmimﬂmimn total protein L@1¢ antimicrobial peptides (hBD-3,
RNase7) 878 Micro BCA 1A% ELISA i baseline, tioud 118z 6 (DNMATFIYAFIINGIN

¢ 7
NITLUNNY IﬁﬂWﬂ1U1ﬂqW1aﬂﬂim)



28

3.4 M33NT1z¥iveYA (Data analysis)

Yo1ya1F9nuNN(Qualitative data)

N}

9

AoyAITINGN (categorical data) aun anymuz Taena lvesdiae iy s, msiiiane,

AY Yo wa o Y A o W 9y . . .
Eﬂ”l/lhlﬂi‘]_l, ﬂizmmisﬂmmamwmmmzmimﬂum, mﬂ"]f antiseptic, herb, cosmetics,

Yy o A v aa 2 o W Yo < s 2 o
WaéllNLﬂfN‘ﬂNN’Jﬁu\‘]‘mﬂﬂﬂluﬁaﬂulﬂﬁ‘Ut’ﬂ sreunatulosigua

HJoyar313 11 (Quantitative data)

N}

Y 1 Lﬂ'

. Y 1
UD30MD1UDY (continuous data) laun
' . . . . 3 sd & o aa
1) A1 relative abundance U®4 skin microbiota FrguNal e ua AmulIuana
9y . .
Tagls Wilcoxon signed rank test
2) 919, A1 total protein NHINIY, A1ThBD-3, A1 RNase7, ANNIANGUUDIHINY,
1 dal a v %7} d' = % % a %
AITUYUTUUDINITUN, ﬂ%ﬂ?ﬂ!ﬂ?ﬂi&ﬂﬂ@@ﬂﬁﬂﬂwﬂﬂuﬂ, ﬂ?mm‘lwuuumwm
= a o I 1 a o I 1 A
, IRATUDININUN uazmmyﬂuﬂmmwmmwm 51mmwmﬂum mean Y70

. ° aa Y J
median AUIUTDA IAa 1 paired t-test



UNN 4 NaM3IVY

1 < 1 { @ [
1nM35905 T euz5 dousTazuNsnsza1eN 185 DN55nBI9I8 EGER inhibitors
4 g’/ A Y o ~ <3 o ] 9 g}/ 3’,
TuTsanennagmasnsainanua 19 au JATesmau 15 aAuiuunUA20619 1AATUNT 3 AT
! Yo [ Yo A A = DAl o A < @ ] 1
(nou 1@5ue, nasldsuend 1 houuaz 6 wow) Ailes 1w 4 auuunuaieds liasy Tag
& o g v ) Yo A A ° 2 o v o
NUAIDENATL 2 ASY (NOU LazHad IAsUeN 1 1Hou) $1UIU 3 AU LazNUAIE13 14 1 ASY
1 Y o { o 1 I Aa
(neu'lasuen) S1uau 1 au 9nm1s1eh 1 uaasveyana livesdie umangeiesas 78.9
! Y aa o J 3 a . <3
Taefiongnae 633 1 1a5umsiteduiluuziialoawiia adenocarcinoma §o80z 73.7 H2154
YoAriia non-small cell $o8az 26.3 1A5UMISAVIRIY gefitinib Fo8az 89.5 TAsUMTTNYN
@20 erlotinib 30802 5.3 1A5UNITNYIAG dacomitinib Tovay 5.3 sy ia lasumiithiaies
a way Yo [ a unq Y a o JAA ¥
az 15.8 lsz3a Idsumsmeudiosas 36.8 Hiszialdnaanuanniidiunauvesendiuga

. . 9y anng 9 § ) Y g Y Aa [ o
¥ (antiseptic) $08az 10.5 U5z In laToed19193 080z 10.5 uazlilsyinlsnannmaiain

ayulns¥esay 105

= ° 9 Y 3 Y J A Y awv
A1TNN 6 Glﬁ'l\‘lllﬁﬂ\‘]%11!31!1&'@85’68'@8511’6\‘]@‘ﬂ’)ﬂi]%ﬁﬁﬂ@u’i%fJZLLWiﬂSZme“VIL‘lJﬁ’HJﬂ'IS%]EJ

9 o 9 & Y
foyamsine uazdoyana lvesdile

Foyanall U (an)  Sewaz
19 100.0
1. wel
e 4 21.1
N4 15 78.9
2. 01y ()
41-50 3 10.5

51-60 4 31.6



Foyanali
61-70
71-80
Mean= 63.32 SD= 10.719
Ny

Adenocarcinoma of lung
Non-small cell lung cancer
¥1AUD9 EGFR inhibitors
Gefitinib
Erlotinib
Dacomitinib
sziamssnudlemiania
Yo A o w
ine lasuaiiaiia
[ Yo A o W
Tume 185 uaTiaia
1523amMIsnuIA1eNITRIBLLE
Yo
Tasumsnenas
Tu1d5umsneuas
Antiseptic use
14
Tails
Herbal use
it

it

NUIU (AU)

Min= 44 Max= &80

14

17

16

12

17

17

¥
0¥

26.3

31.6

73.7

26.3

89.5
53

53

15.8

84.2

36.8

63.2

10.5

89.5

10.5

89.5
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Aoyana 11 T () Seeaz
9. Cosmetics
14 2 10.5
it 17 89.5

1 Yy a o = = = A . . Y
NUNHNAVTUAYINTNHIN UL (BTN 7) T]W‘].Iﬂﬂﬂ‘l/]fg(ﬂﬂﬁ] acneiform eruption 3980
Y 1 .Y = g}J o g’/ 1 [ o v Yo
73.7 5@\‘]@1\1%11@1“1 xerosis 3980 68.4 YINITADINNICUNNUAILLH 2-4 ﬁﬂﬂ?ﬁllﬁﬂﬁa\ﬂﬂiﬂm
. . 9 = a o A ~ Y .Y
EGFR inhibitors Na"lJ'NLﬂEJQ‘I/]NW’JWuQ’ﬂu‘]“I/IﬁHJﬁﬂ‘W‘]JUl@ 1YY paronychia 3080 47.4,
trichomegaly fouas 47.4, alopecia founs 10.5, mucositis fovay 10.5, hypertrichosis Sovay
9 av dy 1 . v A ds! ~ o 4
15.8 118¢ melasma 3980 5.3 91NNT1TIVYUNUI paronychia UNUNAYUN 4-8 dUen
. v a X A A r v a X A A v Yo
trichomegaly UUNAVUN 6 IADU LA alopecia UNLNAVUN 3-6 ipounasldsuen EGFR

inhibitors

v H Y
M13197 7 HAAINATINRBINIAINITIA19 DAY HMAA 1A3 U8 EGER inhibitors

Onset 2 wk 4 wk 8 wk 12wk | 24wk | 48wk
Total (%)
Cutaneous adverse evi (N=18) | (N=18) | (N=16) | (N=17) | (N=15) | (N=7)
Acneiform eruption 7 5 1 - 1 - 14 (73.7)
Xerosis 3 7 - - 2 1 13 (68.4)
Paronychia - 3 5 1 - - 9(47.4)
Trichomegaly - - 1 1 6 1 9(47.4)
Alopecia - - - 1 1 - 2(10.5)
Hypertrichosis - - - 1 - 2 3(15.8)
Mucositis - 1 1 - - - 2(10.5)
Melasma - - 1 - - - 1(5.3)
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v Y
M35199 8 HAAINAINIZIFOLDATIE 8910 acneiform eruption 1A paronychia 911NA128
o E | aA o Y I dy
WU 10 AU NUIWFBLUUANITITI1UIU 4 AU (Fooaz 40) laailuie Staphylococcus aureus 2
AU (%’aaaz 50) Corynebacterium spp.1 AU (%'eﬂax 25) e Citrobacter koseri 1 AU (%’eﬂax 25)

|dal dy o
Tuvudreduiu 6 au

v 9
A1319 8 LAAINANNZIFBUUATIZ B INNATI VRN IR INITIFT A1)

Patient Cutaneous adverse events Site Bacterial culture results
IDO1 Acneiform eruption at 24 wk Upper back Corynebacterium spp.
ID02 Acneiform eruption at 8 wk Leg Staphylococcus aureus
IDO03 Acneiform eruption at 4 wk Face No growth
ID04 Acneiform eruption at 2 wk Face Citrobacter koseri
IDO05 Acneiform eruption at 2 wk Face No growth
ID06 Acneiform eruption at 2 wk Face No growth
1IDO7 Acneiform eruption at 4 wk Face No growth
IDO8 Paronychia at 4 wk Finger Staphylococcus aureus
ID16 Acneiform eruption at 2 wk Face No growth
ID17 Acneiform eruption at 2 wk Face No growth

Wa 16S rRNA gene sequencing NEWHU hypervariable V3-V4 mﬂéjﬂ’wﬁwmu gAY
dy A A 1 dy A Y=R v A @ A
ATOUAQUITDLUANITININNIT 98% LLﬁzﬁTNTﬁﬂﬁzulﬂ)’ﬂu‘UﬂV]ﬁﬂllﬂﬂﬂigﬂllﬂuﬁ (®MI1NN 9)
' < oA y o ' v 2 £ sy v
ﬂﬂ'lxill‘iﬂGniJ Wa rRNA gene sequencing NATUVNVNA 3 §LTUI (LN, gonauii 11am wag
s 2 Y g’/ ' [ Yo A A A A A
FANAUUINANIUND) LASATU 3 AT (ﬂ@uuazwaﬂmuam 1 IADULLAY 6 LADU) WIWE 8
Y ] A 4 o Y Y a oA o A a 4
AIDYN LUBDINNTADIUNITU COVID-19 mﬁlwwmﬂgmmimmmﬂquammm IWIAINTAU

a 1% ) o I o ' o .
U Inenas destlarmadunamaraion 19 1a1313091 rRNA gene sequencing 16

9 Y T [
18NN HMIT rRNA gene sequencing 1l apsrimatedledslunandeinu e lviae
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aa a X a I 1 ' 1Y = A g . =2

2AAN1UNAVUIINNITAATIZHNANTIIANY MIANITTI U prospective cohort study ¥4
y 9 A o qQ VY A o ' A o . a v A
ﬂ135’3‘]_|5311ﬂ1‘lh1"lll"|]11ﬂ!§’085”] 1/]1114@@\13Jﬂ1556@3981\u7‘|61/]1 sequencing bl‘L!iE]'ULﬂfJ'Jﬂ‘L! an
3}; [ ] Aa v W ] . A éj FIR =2 o vy =\
1IN 'J’E]‘t’ﬂ\?%'lﬂﬁ']ﬁﬂ\‘]‘ﬂﬂ@%ﬁlu low bioburden ﬂﬂﬁWNWiﬂWUL‘Flelﬂuﬂﬂ %Qﬂ?iﬁﬂ@\?ﬂﬂWﬁ
A qouyy = = o a N Y =R '

sequence Ha 1050 UL 1% 1AUS 18 DNA NunneNagiiininsey 14 Faumazsouns

9 9 J 9
sequence GI’E]ﬂ“IﬁZt’JZL’JﬁWﬂEJWUNHWH

A9 9 LAA operational taxonomic unit (OTUs), Chao, Shannon {ta& Coverage Tuszau

genus

Group/Genus level OTUs Chao Shannon Coverage (%)
Cheek at baseline 293 352.7936 3.006959 99.91
Cheek at 1 month 357 420.7646 3.146728 99.89
Cheek at 6 month 486 559.5823 3.502396 99.87
Big toe at baseline 328 405.0288 2.728091 99.89
Big toe at 1 month 277 357.7889 2.435795 99.89
Big toe at 6 month 335 408.797 2.185573 99.87

Middle toe at baseline 345 409.6144 3.370676 99.9

Middle toe at 1 month 333 379.409 2.786061 99.9

Middle toe at 6 month 337 413.4391 2.142976 99.87

{ < o ! z £ z £ {
Skin swab NAVIN 3 WU (AL, sonAUT 1T tazsonduiina1uni) 7 3

[

1 [ Yo ~ A A Y g’/ S A a
F2A1 (NOULAT A ATV 1 Rouag 6 1HoU) VORI IENMNA 8 AU INDAUTIW

a -7 a Qd‘ . . . A A d‘ % %
Wanilalna BHUHUN 2 LaA3 diversity LA relative abundance Y9 UANL gszan Iauan
M1019U5 naANYeIdieTIuIU 8 AU (IDO1-IDO7, ID09) 71 3 FIIIA1 (RULArHa 1ATY
e 1 1PpuLaz 6 1hew) Wonnsan 4 ldunannnulunimia Taun Actinobacteria,

Bacteroidetes, Firmicutes, Proteobacteria agutaad lunwugiin 3 wua1 1Way Actinobacteria Hif1

' 9
relative abundance L‘Wllﬁu uaz"lﬂau Bacteroidetes 1A relative abundance aﬂamaﬂﬁ’sumi
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[y a3 1 Y] []
$n1828 EGFR inhibitors 11Ju528217a1 6 189U a1 1Wdy Firmicutes 11ag Proteobacteria 1313

4 C e
msulasunilasoarau

=} v

UHUHIN 4 1dA diversity 110 relative abundance YIUUANETNTZAUIIAIN
A0g19Us naANYeIdiled1uIu 8 AU (IDO1-IDO7, ID09) A1 3 FIIIA1 (Nouazra lATy
A A A A a o
817 1 1R0ULAT 6 1ADU) WO 4 a laun Staphylococcus, Corynebacterium,
Acinetobacter, Enhydrobacter (UNUU in 5) WU Corynebacterium, Acinetobacter,
s . A A & @ Yo @ Y . . y
Enhydrobacter 411 relative abundance m‘wmuwm"lm UN1T3NH19MIY EGFR inhibitors eIU

Staphylococeus 13 Tdimslasuuilasndany

=

URUANT 2 1A diversity 11AZ relative abundance Vo UANEoNTZAD IWaUIINA0E1S

UinauAuvedes iy 8 au (ID01-ID07, ID09) 1 3 F291IA1

Cheek (Phylum)
1.000

[==]
(=)
[==]
[==]

0.200 | I | | |
0.000

(] 2 (=] (=] (=] (=] = k= [n] [n] [n] [n] [x] [x] [x] [x] (gl (gl (gl (gl o (gl (gl

8222525558588 58888588 %

- - - - - - - - — [} o« == w o Lnd o — [} o == W o Lnd

AR A B AAB A A ABARAABAARSBA A
Baseline 1 month 6 month
Baseline 1 month 6 month

[l Acidobacteria B Actinobacteria B AncKé Bacteroidetes
B Chloroflexi [l Cyanobacteria [l Deferribacteres B Firmicutes
B Fusobacteria B Gemmatimonadetes Nitrospirae Il PAUC34f
B Planctomycetes [l Proteobacteria ] SBR1093 Spirochaetes
B ™7 Tenericutes B Verrucomicrobia Thermi

Bacteria unclassified

n I i
0.800 ‘ ‘ ‘
0.400

D9cV3
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i 4
LLWH{]Nﬁ 3 UHAINATINYDIA relative abundance ﬂl@ﬂl%@uﬂﬂﬁﬁﬂ 4 111'\]@‘“ INAIVYNUILIN

udnvesihes o 8 au nfFeuiioun 3 e

Actinobacteria

40 30 Bacteroidetes
$ 30 3
= E 20
220 =
2 2
= =10 T
E 10 2 T
= =
& 0 S0
=S X

Baseline 1 month 6 month Baseline 1 month 6 month

60 Firmicutes 30 Proteobacteria
3 o 60
240 g
= o=
E =40
=20 3
fd =20
= o
: :

Baseline 1 month 6 month ES Baseline 1 month 6 month



'
Aaa

=]

uAuvesgi)1851191 8 AU (IDO1-IDO7, ID09) #i 3 FI917AT

1.000
0.8300
0.600
0.400

0.200 |

0.000

Relative abundance

-

1D4c

= &2

Baseline

B Actinomyces

[ Dermacoccus

B Micrococcus

[ Prevotella

] Macrococcus
Streptococcus
Anaerococcus
Paracoccus

B Sutterella

[l Helicobacte

[ Enhydrobacter

B Mycoplasma

Cheek (Genus)

[+ = = ™ ™ [ %} [ o™ (%] [ o
A = - - - S S - -
B o —a—a—a—ae 2|
H 8 B A B 88 B8 H

1 month

[l Brevibacterium

"] Arsenicicoccus

[ Rothia

I Chryseobacterium

[l Staphylococcus

B Faecalibacterium

|| Finegoldia
Novosphingobium

[l Burkholderia

[ Escherichia
Perlucidibaca

B Akkermansia

[ Corynebacterium
B Kytococcus
[l Bacteroides
Mugcispirillum
[l Aerococcus
B Oscillospira
Allobaculum
B Sphingobium
B Neisseria
Haemophilus
B Pseudomonas

[l Deinococcus

[

HHUUN 4 LA diversity LA relative abundance VOIUUANITINTZAY

D2eV3

G
9

36

%

a 91N979819U3 10

o [t} o [t} o [t}

BB 3 5 %3

o -+ W o - (=,

BE BB B B8 R
6 month

[ Brachybacterium

Il Kocuria

[l Prevotella
Bacillus

[l Lactobacillus

¥ Ruminococcus

7] Brevundimonas

[l Sphingomonas

B Snodgrassella
Acinetobacter

B Stenotrophomonas

B other



37

= £ (Z ]

i 4
LLWH{]‘Nﬁ 5 UEANATINUDIAT relative abundance ﬂl@ﬂl%ﬂlmﬂﬁl 8 4 A 1NA0E1NUTNIN

udnvesihes o 8 au nfFeuiioun 3 e

Staphylococcus Corynebacterium

5]
=

60

40

[~
(=]
—_

—
=

% Relative abundance
% Relative abundance

[=1]
=

Baseline 1 month 6 month Baseline 1 month 6 month

Acinetobacter Enhydrobacter

o n 'O.Hﬁ

Baseline 1 Month 6 Month Baseline 1 Month 6 Month

% Relative abundance
L
—_—

% Relative abundance
th

[ [

UWUANT 6 LLEAT diversity 11AZ relative abundance Yo MUANEoNTzAD Irldy 910
o ] a < ay Y 9 Y o ~ 1 1
are1uTNaTena Ul 1Humvesdirediuiu 8 Al (IDO1-1DO7, ID10) 11 3 ¥I9IA1 (NOU
[ Yo d‘ A A d‘ a [ [ dl a o [
Llﬁg‘ﬁﬁﬂ‘lﬂiﬂﬂﬁﬂ 1 I ULIRY 6 mau) LUBDNITM 4 "Mauwaﬂmwﬂumwm ﬂ\illﬁﬂ\?ﬂlu
ad ' o . .oAa . A 2 ' ) .
UHUYUN 7 wmﬂﬂau Actinobacteria 41 relative abundance (NUUU mu“lvxlau Bacteroidetes

1182 Proteobacteria UA1 relative abundance aAaINad 195 UNISNHIAI8 EGER inhibitors (g

Tuwumsnlasuulasedasanuvea lWay Firmicutes



=]

UHUNUN 6 LAY diversity 4ag relative abundance VOLUANTNTE

[

a1 lvldy mndaee1s

y .
vinagemaviin Haivesdilheduiu 8 au (ID01-1D07, ID10) #i 3 F2a1a1

Big toe (Phylum)

1.000
||
0.900
n
0.800
0.700
(5]
=
-§ 0.600
2
<
o 0.500
2
= 0.400
~
0.300
0.200
0.100
0.000
BBEHBHEQﬂﬁﬁQ%@ﬁ@ﬂﬁ
B—BA—8—h-8-8-H8 Q A A
ad Baseline 1 month
HAUOUN RGN
B Acidobacteria B Actinobacteria B AncKé
[ Chloroflexi [l Cyancbacteria [ Deferribacteres
B Fusobacteria B Gemmatimonadetes Nitrospirae
B Planctomycetes [l FProteobacteria [ SBR1093

B ™7 [ Tenericutes

Bacteria_unclassified

Y sy

[l Verrucomicrobia

i ahvesdihesan 8 au nffeuiend 3 31

IDAbIVE
ID4bIV3
TDO5hiV3
IDABIVE
ID7HVE
1D10bEW3

6 month ,
WNRTINVDIN relative

Bacteroidetes
[ Firmicutes
W PAUC34f

Spirochaetes

Thermi

dy A A @ o ] a <
abundance UDNHDLUUANLIY 4 "lWan AMNAIDYNUIIUBDNAY

38



% Relative abundance

% Relative abundance

39

Actinobacteria Bacteroidetes
80 30
8
60 =
= 20
=
40 2
[~
2 10
20 £
= ]
0 20 =
Baseline 1 month 6 month Baseline 1 month 6 Month
Firmicutes Proteobacteria
80 80
L]
60 2 60
=
!
40 2 40
:
20 £ 20
L]
: O
0 G20
Baseline 1 month 6 month Baseline 1 month 6 month

UHUNNN 8 LIAAY diversity Hag relative abundance VOIUANITINTEAVINA 910
@ ] A < £ 9, Y Y o ~ 1 '
mefmummmeﬂmuuﬂﬂdmwm@ﬂ’mmmu 8 AU (IDO1-ID07, ID10) N 3 BN (NBU
o Yo A A A A a a o Yy
uawm"lmmm 1 oULaY 6 1ADU) WDNIITU 4 IUA l1Sf'1!,!>ﬂ Staphylococcus,
Corynebacterium, Rothia, Enhydrobacter (L!,Nuilﬁﬁ 9) WU Staphylococcus, Corynebacterium,
' Y
Rothia %A1 relative abundance INAY &U Enhydrobacter 191 relative abundance aAAINAT

1a5un35n81918 EGFR inhibitors



a

UHUNUN 8 LAY diversity 4ag relative abundance VOIUANITENTE AV

= v Y

y 4
gonduila IHahvesdiloiuau 8 au (ID01-1D07, ID10) i 3 Fraan

Big toe (Genus
1.000 £ (I )
0.800 | I | I |
-
o 8 1
3 =
3 0.600 I = = =
E
-
) | B
) s B
2 =
= 0400
Q
[
0200 |
ifl
0.000
BEEBBEBQﬂﬁéQﬁ%ﬁ@ﬂﬁﬁ@%%ﬁ@
B-AA-HYB A A AR|lAR A A A AR A A A
Baseline 1 month 6 month
B Actinomyces B Brevibacterium  [] Corynebacterium [J] Brachybacterium [l Dermacoccus
[ Arsenicicoccus B Kytococcus B Kocuria B Micrococcus [ Rothia
B Bacteroides B Prevotella [ Prevotella I Chryseobacterium Mugispirillum
Bacillus ] Macrococcus B Staphylococcus B Aerococcus [l Lactobacillus
Streptococcus B Faccalibacterium ] Oscillospira [ Ruminococecus [ Anaerococcus
[ Finegoldia Allobaculum [ Brevundimonas Paracoccus Novosphingobium
B Sphingobium B Sphingomonas B Sutterella [l Burkholderia B Neisseria
B Snodgrassella ] Helicobacte [ Escherichia Haemophilus [ Acinetobacter
0 Enhydrobacter Perlucidibaca B Pseudomonas B Stenotrophomonas [l Mycoplasma

B Akkermansia B Deinococcus

B other

NAIBEIVTLIN




41

= Y

i 4
LLWH{]‘Nﬁ 9 UHAINATINVYDIA relative abundance ﬂl@ﬂl%ﬂlmﬂﬁl 8 4 A 1NA0E1NUTNIN

s £ U o { '
wonauid Klahwesdilesuau 8 au nffouieud 3 51

Staphylococcus Corynebacterium
60 40
= £ 30
E E
£40 E
£ =]
= = 20
= z
20 =
~ Z 10 ]-
ES =S
0 0
Baseline 1 month 6 month Baseline 1 month 6 month
Rothia Enhydrobacter
15 30
-]
g S
z 2 20
= =
z 10 E
= =
: 2
£ 5 £10
: I | :
e ) L
= 2

(=]
(=]

Baseline 1 Month 6 Month Baseline 1 month 6 month

=) [

UHURNN 10 1A diversity 118 relative abundance YoauaGEeNTzay TWay 910
Y ] a < ay 1 o 1 1 1
meanmnm%mauumamﬁ’wmtﬁ’ﬂ’wmmu 8 AU (IDO1-TD07, ID09) 1 3 FIIAT (ROU

[} Yo d‘ A A dl a (% [ dl a % (%

uawaﬂmmm 1 UL 6 IADU) LUDWIITU 4 "Mauwawwﬂumwm muﬁmﬂlu

M ' Y
HHUQUN 11 wmﬂwml Actinobacteria lla% Firmicutes U1 relative abundance wa'ﬁu 310}
"lV‘IﬁVEJ Bacteroidetes 1l Proteobacteria 31 relative abundance aﬂawﬁq”lﬁ'%’umi%’ﬂmﬁ’m

EGFR inhibitors



HUHUY 19 10 uaag diversity L101& relative abundance VoIUUANSY

=

N3

42

[

$ﬂ‘thl‘Nail NAIDN

a s £ ' o A 1
Uilﬁm%ﬂﬂtﬁﬁuﬂﬂﬁ'lﬂlﬁjﬁl’ENW?:TJ’JEJ%'IH')H 8 AU (IDO1-IDO7, ID09) N 3 HINIA

1.000
| n [ |
|
0.800
©
Q
g
E
£ 0.600
; I
15y
2
=
& 0.400
0.200 | | | |
0.000 H = I I I I I I I I
rrzerzeezlssss s s gls
ReEsHEBBlESEFE 8§
Baseline 1 month
B Acidobacteria B Actinobacteria B AncKé
I Chloroflexi [ Cyanobacteria B Deferribacteres
[ Fusobacteria B Gemmatimonadetes Nitrospirae
B Planctomycetes [l Proteobacteria I SBR1093
B T™M7 Tenericutes [l Verrucomicrobia
Bacteria_unclassified Actinobacteria
o 60
' =1
AaA g
HAUOUN E 40
=
]
11 Laay E 20
=
&
WAIINUDI -2 0
f . Baseline 1 month 6 month
A1 relative
& == . .
abundance V9UFDLUUNANLTY Firmicutes
o, g 100
4 Tvlay E 3
= 20 3
E E
N z 60 =
£ 40 <
5 :
£ 20 i 2
= 0 2
=S
Baseline 1 month 6 month

Middle toe (Phylum)

% Relative abundance

mivy
omEvs N

emvy I

oo
=
E E E
P S

6 month

Bacteroidetes

B Firmicutes
[l PAUC34f
Spirochaetes
Thermi
Bacteroidetes
30
20 “'
10
it T
0
Baseline 1 month 6 month
Proteobacteria
60
40
20 i
0
Baseline 1 month 6 month



43

o ] a s £ Y Y1 o ~ A '
met’m‘umm%maumﬂawaemﬂwmmu 8 AU L‘]EEJ‘]JL‘VIEJU“VI 3 PN

= v A o

UHUNUN 12 1@ diversity 4ag relative abundance V0UANITINTZAVINA 910
@ ] a s £ U o { ] 1
mafmumm%maumnamﬁjwmélﬂaﬂmmu 8 AU (IDO1-ID07, ID10) ﬁ 3 ¥NIAT (NoU

o Yo A A A A a a o Y 1
uawm"lmmm 1 [ODULLAY 6 IADU) LUDNWITITUT 4 IUA "lmm Staphylococcus,
Corynebacterium, Rothia, Enhydrobacter (uwu@.ﬁﬁ 13) WU Staphylococcus, Rothia EN
. A X ' 1 1 A A o

relative abundance IWNUU &I Corynebacterium, Enhydrobacter ligmsnasudasnyanu

Y] Yo [ F) . oy /4
Wﬁﬂﬂiﬂmiiﬂ‘kﬂﬂ’w EGFR inhibitors



UHUNUN 12 @@ diversity 1aZ relative abundances YDIUMVANITENILAVD

I [

@

o

44

N

a s £ U o A 1
ummmamauumamﬁ'wmwfﬂaﬂﬂmm 8 AU (IDO1-IDO7, ID09) N 3 HINIA

Relative abundance

1.000

0.800

0.600

0.400

0.200

0.000

Dime [T ——

D2m: N

B Actinomyces
7] Arsenicicoccus
B Bacteroides
Bacillus
Streptococcus
[ Finegoldia
[l Sphingobium
[l Snodgrassella
I Enhydrobacter
B Akkermansia

D3m; N
TD4mt  INIFI

Baseline

Domt I —

Dimvz

Damvz N

Dm0 —
D7mt [

JIBRTYS

[ Brevibacterium

B Kytococcus

B Prevotella

[ Macrococcus

B Faecalibacterium
Allobaculum

Il Sphingomonas

[ Helicobacte
Perlucidibaca

M Deinococcus

Middle toe (Genus)

Demev2 N | P E——

™
>
1
fa)

1 month

Dimvz [ | N E——

D4mrv2 1

[ Corynebacterium
B Kocuria

[ Prevotella

B Staphylococcus
B Oscillospira

7] Brevundimonas
Il Sutterella

[ Escherichia

B Pseudomonas

M other

D2mtvd | ——

Domtvz e ——
Dimtva o —

D7mvz I e ——

2
E
&
6

B Brachybacterium

B Micrococcus

I Clryseobacterium

B Aerococcus

¥ Ruminococcus
Paracoccus

Il Burkholderia
Haemophilus

B Stenotrophomonas

T4miva I —

Demva T ——

D7mvs [ | —

Dsmiva I —
DOmEV3 e —

month

[ Dermacoccus

[ Rothia
Mucispirillum

B Lactobacillus

[ Anaerococous
Novosphingobium

Il Neisseria
Acinetobacter

B Mycoplasma



% Relative abundance

% Relative abundance

45

=) Y

i 4
LLWH{]‘Nﬁ 13 UFAINATINUYDIA relative abundance ‘Uf)\i!g]ﬂ)'ﬂ!mﬂﬁ! 8 4 A 1NAI0H1NUT 1IN

s £ Y Y o A A '
clmmaumﬂanmwamﬂ’mmmu 8 AU LTEEJUL‘VIEJ‘U‘VI 3 $ILIN

Staphylococcus Corynebacterium
80 20
g
60 15
E
40 310
&
=
20 &5 I
= i T
0 0
Baseline 1 month 6 month Baseline 1 month 6 month
Rothia Enhydrobacter
30 15
o
2
=3
20 =10
=
=]
=&
=]
2
10 5
o
o
I : 3 ‘
0 0
Baseline 1 month 6 month Baseline 1 month 6 month

a s @ A A ~ 1 .
NNMITAATIEHNTZAVAUFT WorlfFouneun relative abundance Y04
& § ! U (%
Staphylococcus aureus 31NAIDINNT 3 AWK U nfSeunsunneuuazadlasy EGFR

. . 3 L 1 i a
inhibitorstU52821781 6 1ADU WLIAT relative abundance VDI Staphylococcus aureus NUTIW

v

ay Y A A é! 1 =\ o o aa 1A A Y <
FONUINATUNUNITINNUUDYINNUYET iyﬂ%ﬂﬁﬂﬁ (p =.036) UANUVINUUNULASHDNLAD

Yy
S o

e bifimsnlasuwlasedsiiiedingymeada (mugiin 14)



46

[ 9
Lmugnﬁ 14 11e7A9A1 relative abundance Y84 Staphylococcus aureus 1NAIDYNING 3 A UKL

. @ @ I
nfFeumeunneutaziad lasy EGFR inhibitorstiuszezinal 6 Aoy

Relative abundance (xlﬂ's)

Relative abundance (x10™)

Relative abundance of Staphylococcus aureus (cheek)

30

25

20

15 M Baseline

B 6 months
10

IDO1 1D02 IDO3 1D0O4 IDO5 1DO6 |IDO7 1D0O9

Relative abundance of Staphylococcus aureus (big toe)

25

20

15

M Baseline

10 m 6 months

IDO1 1DO2 1DO3 IDO4 IDO5 IDO6 IDO7 D09 ID10



[ 9
LLWH{]Nﬁ 14 (@) AN relative abundance YD Staphylococcus aureus INAIDYIN 3

o ] = A @ Yo . I < =
AU Llﬁﬂﬂmﬂﬂ‘ﬂﬂﬂuuag‘l’iﬂﬂﬂ,ﬂiﬂ EGFR 1nh1b1t0rs!ﬂu§$8$l,’m'l GRI

Relative abundance of Staphylococcus aureus (middle toe)

18

16

14

12

10

Relative abundance (x10'5)

o N OB O
L

IDO1 1D02 IDO3 I1D0O4 IDO5

IDO6

IDO7

IDO9

m Baseline

B 6 months

p=.036

47

a J y {
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A15197N 10 LEAAIOATITIUVDY AMPs/total protein Y04 hBD-3 1tag RNase7 (15ouinaunnen

HAZNAITNYIA8 EGFR inhibitors 6 19U

hBD-3 (pg/ng) Rnase7 (ng/pg)
Patient
Baseline | 6 month | Baseline | 6 month
ID01 6.921 -0.387 0.082 -0.079
ID02 3.097 -0.565 0.214 -0.019
ID03 -0.524 1.087 0.065 0.035
ID04 1.934 2.434 0.015 -0.149
ID05 1.449 0.796 0.025 0.009
ID06 -0.782 0.203 0.083 0.075
ID07 -1.854 -1.779 0.043 -0.128
ID09 1.35 -0.512 0.01 -0.067
ID10 3.703 4.179 0.235 0.051
ID11 2.665 2.624 0.149 -0.011
ID13 -3.772 1.719 0.143 0.013
ID14 0.359 4471 -0.047 0.09
ID15 12.236 -0.536 -1.368 -1.51
ID16 4.421 -0.876 -1.268 -1.472
ID17 -0.915 1.809 -1.515 -1.673
Mean 2.019 0.978 -0.209 -0.322
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A15199 11 LEAIAT biophysical properties Y0R8 11U 15 AU nfFouifisuNneua nas

Yo . . I A
Vlﬂiﬂ EGER inhibitors 11152821781 6 A0

Biophysical properties Mean at the | Mean at 6 Mean Standard
t p-value
measurement baseline months difference error
Skin elasticity (Cutometer) 0.84 0.72 0.12 0.16 -0.73 0.476
Skin moisture (Corneometer) 38.11 50.44 12.33 2.45 5.031 | 0.0002
TEWL (Tewameter) 4.18 6.52 2.34 0.72 3.248 0.006
Sebum; Face(Sebumeter) 66.18 64.81 1.37 11.94 -0.115 0.91
Sebum; Trunk (Sebumeter) 10.53 4.97 5.57 2.18 -2.559 | 0.023
Skin color; Face (Colorimeter) 58.3 56.74 1.56 1.42 -1.104 | 0.288
Skin color; Arm (Colorimeter) 59.7 59.1 0.6 0.84 -0.718 0.485
Skin pH (pH meter) 5.04 5.38 0.34 0.13 2.63 0.02
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LLWiﬂigi]"IEJﬂJ"Iﬂ"’IJuiuﬂi]ﬂﬂu W wzsetlon leiQQWllﬁ WELINUITNIUATHELDEAIND
. o = Y
(squamous cell carcinoma of head and neck) EGFR inhibitors uuadlu 2 s zm‘n‘lmm
£ v v ! 1A a J o '
1.monoclonal antibodies ’t’J’t’JﬂE]‘ﬂ‘ﬁTﬂfJﬂﬁﬁ]‘]JﬂiJ EGFR ﬁagummmmmmaa A1081981 1
Y ' 9
ﬂqu‘ﬁ I¥U cetuximab, panitumumab 2.tyrosine kinase inhibitors fJfJﬂi]‘Vl‘ﬁIﬂEJﬂﬁEJ‘U 84 tyrosine

Y
kinase function 179814 m“luﬂqnﬁ 1% U gefitinib, erlotinib, lapatinib(32, 33)
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Nan 9813 15NAUNATIVAGINIIAINIA (cutaneous adverse events) 3NNV 1A1I0891NAITTNH
S ' ! ‘3‘1 A IS o W [ d” A . .
A18e1W 111Nl 11199910 EGFR UANUAIAYADN 1L ANAAVDIUDIED (tissue homeostasis)
HagMIHAUIS AL Taueariiamni1 (development and physiology of epidermis) Tagwu
EGFR 1101 basal and suprabasal layer WaH1amMN3 11z outer root sheath VY94 hair
. 9 = a v A a é! a Y . . A
follicle(34) Hat19IREaNIAIMITININATHENNIT05 V18 1A01Ana InUBe EGFR signaling i
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. A 9 4 . . o Y =) AAa a dy
(apopt051s) aansmanugaran (cell migration) Lla$1/]'lsh’”;°]faal|ﬂ?ilﬂiﬂlﬂﬂﬂﬂﬂ@ UDNIINU
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g9 1N UN15984 chemokine NUINVU TIVFIV inflammatory cell NINHINUININVYU(37-39)
a g a o Yy 1A o Yy A . . a 4
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. j‘ 3 o . ! . .
(xerosis) UDUDULAUBDNLA U (paronychia) WNTI (alopecia) YUATH U (trichomegaly) N1ITUU

. . A v [ .. 1 Y 9 A
AN (hypertrichosis) 1891 11%911nBNEY (mucositis) TIWa11HD19ABIAAUIABIHIONYAE
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