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Abstract

Objective : To investigate the differences in gut microbiota composition between individuals with atopic
dermatitis (AD) and healthy controls by conducting a structured, quantitative review of observational studies
published between 2016 and 2025, and to identify microbial patterns potentially associated with AD onset or
progression.

Methods : A systematic search was performed in PubMed and Embase databases using keywords related to
atopic dermatitis and gut microbiota. Observational studies comparing gut microbial compositions between
AD patients and healthy subjects were included. Interventional trials, animal studies, and reviews were
excluded. Only statistically significant differences in microbial abundance were included. Microbial data were
extracted and summarized based on frequency, direction of association, and analytic method.

Results : A total of 35 studies were included, comprising diverse age groups and geographic backgrounds.
Consistent findings included reduced relative abundance of Bifidobacterium and Faecalibacterium, and
increased abundance of Bacteroides, Anaerostipes, and Ruminococcus in AD patients. However, several taxa
such as Iacrobacillus, Collinsella, Blautia, FEnterococcus and Enterobacter showed inconsistent trends
depending on age, geography, and study design. Differences in study methodology, statistical approach, and
resolution contributed to observed heterogeneity.
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Conclusions :

This review highlights distinct yet heterogeneous alterations in gut microbiome associated

with atopic dermatitis. While Bifidobacterium depletion and Bacteroides enrichment in AD group are
recurrent findings, the relationship between AD and other genera appears context-dependent. Future studies
should employ shotgun metagenomics and multi-omics approaches to clarify strain-level functional roles and
account for confounders such as diet, age, and antibiotic exposure.

Key words : Atopic Dermatitis; Eczema; Gut Microbiota; Microiome; Gut-Skin Axis
This research was supported by the National Research Foundation of Korea (NRF) grant funded by the
Ministry of Science and ICT (No. RS-2024-00409969)
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Table 2. The Frequency of Gut Microbial Genera and Species Reported to be Significantly Enriched in Atopic
Dermatitis or Healthy Control Groups

Genus Genus Species Species
(Normal Control) (Atopic Dermatitis) (Normal Control) (Atopic Dermatitis)

Actinomyces (2) Alistipes (2)* Aldkermansia muciniphila (3) *  Akkermansia muciniphila *
Aggregatibacter Aliterlla Anaerobutyricum-hallii Anaerostipescaccae
Agathobacter(2) Anaerofilum Bacteroidescaccae* Bacteroidescaccae™
Abkkermansia(2) Anaeroglobus Bacteroidesfragilis(2)* Bacteroidescelluosiyticus
Alistipes” Anaerostignum Bacteroidesvulgatus Bacteroidescoprocola
Anaerostipes™ Anaerostipes(4)* Bifidobacteriumbreve Bacteroidesfinegoldii
Anaerotruncus® Anaerotruncus*® Bifidobacteriumlongum Bacteroidesfragilis*
Atopobium Bacteroides(3)* Butyricimonasvirosa Bacteroidesplebeius*
Bacteroides* Bifidobacteriumspp.* Catenibacteriummitsuokai Bifidobacteriumbifidum
Bifidobacterium(©)* Blautia2)* Clostridiumparaputrificum Bifidobacteriumpseudocatenulatum
Bilophila Butyricicoccus(2) ClostridiumspCAG798 Burkholderialesbacterium 1 1 47
Blautia(Q)* Butyricimonas Dorealongicatena* Clostridiumdifficile
Bulleidia Citrobacter(2)* Eubacteriumeligens ClostridiumspCAG299
CandidatusSoleaterra ClostridialUCG-014 FEubacteriumrectale Desulfovibriopiger
Catenibacterium Clostridiuminnocuumgroup FEscherichiacoli* Dorealongicatena®
ChristensenellaceaeR-7group(2)  Clostridiumsensustrictol* FaecalibacteriumspCAG74 [Enteroclosterboltae
Citrobacter* Collinsella2)* FaecalibacteriumspCAG 74 58 120 Fscherichiacoli(3)*
Clostridia* Coprobacillus* FirmicuteshacteriumCAG176 Eubacteriumballii
Clostridium(2) Coprobacter(?) FirmicutebacteriumCAG124 Holdemanellabiformis
Clostridiumsensustrictol* DefluviitaleaceaeUCG-011 FirmicutebacteriumCAG170 Intestinibacterbartletti
Collinsella3)* Dialister" Gemmigerformicilis Klebsiellaoxytoca
Coprobacillus* Dorea™* Haemophilusparainfluenzae Klebsiellapneumoniae
Coprococcus(?) Enterobacter(3)* [Lachnospiraeceacbacterium?2158FAA  Klebsiellapneumoniae
Corynebacterium(2) Enterococcus(2)* Methanobrevibactersmithii Lachnospirapectinoschiza
Dechloromonas Epulopiscium®* Morganellamorganii Megamonastuniformis
Dialister(2)* FErysipelatoclostridium(2)* MycoplasmaspCAG472 Megamonashypermegale
Dorea* FBscherichia. Shigella(2) Oscillibacterunclassified Prevotellacopri
Fegerthella(2) PBubacteriumballiigroup(2) Oscillospiraceaebacterium Roseburiainulinivorans™
Enterobacter(2)* Fubacteriumsiraeumgroup Parabacteroidesgoldsteinii RoseburiaspCAGI82
Enterococcus(2)* Fubacteriumxylanophilumgroup — Parabacteroidesmerdae Ruminococcusgnavus™®
Epulopiscium* Faecalibacterium(3)* Phocaeciotavulgatus Ruminococcuslactaris
FEscherichiaShigella* Havonifractor Phocaeicolaplebeius™ Streptococcussalivarius
FErysipelatoclostridium® Frisingicoccus Prevotellastercorea VibrioPhagepYD38A
PBubacterium(2) Gemella Roseburiahominis(2)
Fubacteriumcoprostanoligenesgroup Granulicatella Roseburiainulinivorans®
Faecalibaculum Holdemania* Roseburiaintestinalis
Faecalibacterium(3)* Intestinibacter(2) Rothiamucilaginosa(2)
Fusicatenibacter Klebsiella(2) Ruminococcaceaebacterium
Haemophilus Lachnoclostridium(3)* RuminococcaceaebacteriumAFI016
Helicobacter Lachnoclostridium 5 RuminococcaceaebacteriumTRO643
Holdemania* Lachnobacterium®* Ruminococcusbromii(12m)
Kosakonia Lachnospira* Ruminococcusg2(P)
Lachnoclostridium® LachnospiraceacNK4A136group*  Ruminococcusg4(F)
Lachnobacterium® LachnospiraceaelUCGO0! Ruminococcusgnavus®
LachnospraceaeNK4A136* Lactobacillus(2)* RuminococcusspCAG254
Lachnospria* Megamonas(2)
Lactobacillus(0)* Megasphaera
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Genus Genus ecies Species

(Normal Control) (Atopic Dermatitis) (Normal Control) (Atopic Dermatitis)
Lactobacillusspp. Oscillibacter(3)
Parabacteroides® Oscillospria
Paraprevotella Parabacteroides(d)*
Peptoclostridium(2) Pseudobutyrivibrio
Phascolarctobacterium(2) Romboutsia*
Prevotella(?) Robinsoniella
Prevotella7 Rothia(2)*
Propionibacterium Ruminococcus(3)
Proteus Ruminococcusgauvreauiigroup
Providencia RuminococcaceaeNK4A214group(2)
Pseudocitrobacter RuminococcaceaeUCGO1 1
Pseudoflavonifractor Salmonellaspp
Raoultella Serratia
Romboutsia* Staphyloccus(2)*
Roseburia(2) Streptococcus(3)*
Rothia(3)* Subdoligranulum
Ruminiclostridium9 Sutterella
RuminococcaceaeUCG-005* Terrisporobacter(2)
RuminococcaceaeUCGO03 UBAIS819
Staphylococcus(2)* Veillonella(2)*
Streptococcus(D)* Yokenella
Turicibacter(2)*
ucG-002
Veillonella*

*. Microbial genera or species with conflicting enrichment patterns in AD versus healthy cohorts

V). Wilcoxon-Mann Whitney test=
TEEE =24 gAY, BE
FEk Aol H|uwsky] gt HES

EAA%(non-parametric test)°]t®. Mendelian 9] &

¥4l gl 3

gole7t 4

lAe A R E 2

L7gslths Alre= s o
ARt AAY UERe

sitional bias)g BAgogxn Zt u

nAgEto] Ao
T4 3K compo
ABETO] Aty

H(absolute abundance)s F3& 4

randomization GT= YoJ9] W40l =EE S
Aol vt daMde Hrkske Wi, Hed
£° A=E 744 HolE ol res 24
PP, 2 A7 $EE ATEL GWASIA ¥
HUA71tH34(Single Nucleotide Polymorphism,
SNP) e &7t Wz 2gsto] Fundest
ofEuRHTY JIFBAE A3t BT
REF-SVM 7|92 £4 #2004 71 Sa5H4] &
e s arske 3 AlA(backward
elimination) WHE AMSH= EA A¥(feature
selection}g I3+ Al 7|HoltH?, ANCOM-
BC 7" sle] vidE<to] S71d o, A gol
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=2 AAE 5AF whdoltt'. SHAP 71He 99
Foll gt wAlEg 2do) ol Ao tigt 7
9] 7]oxE ERIstA} sl= vhHo g tfE HiH

o ATt =3 A2 SE7F RAEI Qo] FHE S
‘Ef‘i‘-_]—i 9,11]-;]—12)~

7 478 AREE L SAR deeole] 3RS
B5310] thge] 9% L SUAE 202 Genus

(%), Species(F)l thgt W&ol 2l Table 10 &
St3Itt. Song 59 ATe AHER IFS WOl
ZgPste], 7+ FEo7 o] 7|45ttt (BE &
23 Table2 Supplementary table] %2lat%ict.)

ZF nBE EE 7 2o oA AY 52 S
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olgA 9 62

Kol B3 7|5 Table2°] 71=3513th.
Bifidobacterium, Faecalibacterium 2| A
A Hie F2 ADTOAM HHEAo R HIEglon

Bacteroides, Anaerostipes, Ruminococcuss=

T2 ADTOA HHH o F7IsIoH, AR Fo
A BEd Aol AAIE .
IHY  Lactobacillus, Collinsella, Blautia,

Enterococcus, Enterobacters Y- 5= A7t
uel A2 OE AFE Hof, A8, A9, B4 w0
el A7) o]dFoZ eIt

v. 1 #
ofEMIRAS WA Flsolys weld B
120l 7|[dog AYE=
2 AEel ddol sa%t
HedE 84m vz%‘%‘—_*i’_ 5%1"% e -
P, w5 HIHES
OHWW °ﬂ°<}‘~— oA, 01313 7ol A vl =
24 0ok ol el el ofdiaL 4
A2 BES s U B4 BAZ AF
5 E}zm
ol ot Rolt A Alwsh AulgE 24
2 WSl ofwn] TRels ge e e
ARmT % AL Pk 477 e gt
60, g, olEaiY BAE PO T WY
A= A Al Bl ozl digt Al & 4
M a7t 2A8AY, Ao EHe ol
oA S et wEE Aiks AuridEe
o] b Am Axe] wWiies Ee RO
8T MRS AR,
£ dolie ofEdu R ARl HiEdt 2t
s 29 AolE FFH B4 7IME ot
AR A9 AnE Sk nAEE FdE2
RIS oFE Y 9| 7 SAloflA] 7HY AEEA
Fel= B4 F st Bifidobacterium®| ‘34

rlo

r
[e)

4

Q.

BN rlo

Lm

i o

d

+ olmulalielst 2749 o] AuelpEel et 44 B4 E0] thet

QL

iy

Holtt. o] = BRTRE She frote] Auin]
BEONA 7P Hleo] w0, o|% 7Hgoll weh A&
st gRl7]oe Bl —‘LS &g GARP?.
Bifidobacterium= acetate, butyrate 5% SCFA
£ Aol A Fapdnt AE 2 ovAE
AAIER TP w3 2E AR
(regulatory dendritic cel)& =5t Treg AI%E
o] B3l5 451, Th2 € Th179 &2 434 T
ME wre-e AAFP. Bifidobacterium® 27
ANE2RE BAIRY] 42 =51l slgA 2HIE 5
7IAA, o 2RE A AUk HGolo] HY A
Ago]l 71e43tep>50, it Suzuki 59 AEo|ME &
g=7] o] gkg w 240l SR HilHo]
pILCA 232 ol

)

2
y

B .pseudocatenulatum,

B adolescentis & Biﬁdobacteriumfl] UE =0

ob.3] ] 3.¢] 4011&1 R0z o Hlgo] Byt
3 oo, B0l U RE AT AT 24 A7)
k) _8_'3}\1]30'57'59).

Faecalibacteriume  Faecalibacterium praus
nitzii (F.prausnitzii) 99 £O9=7 FA=0] oH
NF-kB ZZ2E A5t SCFAS 432! butyrateS
AYisto] @5 718S AAlsk, A AAE oY
Aoz Zeahty FefA Y, Y olEmujn
A FANNE Fprausnitzii®d] S7FP7F BalE=d],
ol= A% AJHlel AAuto] SCFA A4ke o1 o=
57 okE9] & frIsto] SCFA Aito] Afsiel=
BeE sjEn”.

Akkermansia®t ©19] WEZHQ FRA  Akker
mansia muciniphila= 7V & A1 viF 7Hs
& Fow A FLFo| F2 Rxsto] A FA
(mucin) Eafsl= u]g2o]fs, o]9} 7o zgo
B AR Hofsto] A A7) A3t tiA

b, B PARE AT & Y= BID, olE

215} 22 glout, 4% 37he]
ANF oz opEviZe] SAAL, 3L 14 ol
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$ 4

YAAQl ofEdlolA FosHA STk & & 2
AH?. Akkermansiz="3W F4 A0l 71035}
= oA A% 3o, Fie ofEy 3R
Hash 9 A& BE 5 3= AR ol
AIN= Akkermansia?t % 44
5 B9l A 934 A 55| F I35
HoME a3t 752 7H o U HAE
. Wb Akkermansia® Z7] Wd ojga} Ay
o] QM/dE ol 3REYY] & & FF5Ee}
H BARAAEA] 7158 HESHL Sl
Roseburia, £5] R. hominis?t R. intestinalis=
oA butyrate 59 SCFAS AYAIsIo] & a9
A GAlol 7109350, 3, ofEmu R Fa)
oA RoseburiaZ}t 7451, o]9} 3 RATAHE
(Treg) A 9 IgE 77t &=, Roseburiat
HY 7% 7ke] AuAdo] AR,
Bacteroides= °FEI|¥EY SAA F7Ish=
AFS 3tk olE #F= AEACE Lipopoly
saccharide(LPS)E A4t AHHGE A=t &
Eie Z7MA @5S R, w3 SR
Az sloiF [L-63 [L-23% BH|slEE fEs}o]
Th17 22le} IL-17 Aol Tof % ol= T I35
A=} A 27 AHE Yoy, o] & B, fragils
£ Park 59 Aolxls GAIARI ofELE FIS
4 oA stF o, Melli, Ta 52 A-ollA| o=
T RGE Aol SAlSHA ERgtta HaEg]
61930 B fragils= Polysaccharide A (PSA) 9
HIEASS 5510] Th1/Th2 ¥|&, € Thl7

rEI

qu

o
=)
m g o
iTe)

£ 2 18 ok

ox,
NI
N

rJ
r

0

Anaerostipes= Lachnospiraceae”l| <01= &
9] genusZ acetate, propionate, butyrate 52
SCFA 484491 Anaerostipes caccae?} Qti*®. ot
g 2 oMY HFYeE B o ofETu AT
oA F=& Hl&o] FolstAl EUTE & AT FolA
Hong 59| 9= A& S405le 40kE tiios
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Zlg¥sto] SCFA 59 Ul A2 doldtes 2
7} AolsiA Uk 7Fsdel AP, E&, Zhang
59 EFEATIA 2
Anaerostipes hadrus BPB5S W3® Zdat, A%
2 2d FolA FAPS o, 273 FHolMe &
gt Jdafol AT, HAS B A= A
o7 yeht 22 EdiZ Hof, Al nE g4
AREARl et thE 2Rl B3HAQl oAkE-
o whet 11 ol gkl 4 USe ARG,

RuminococcusE W "VYE & FirmicutesO]
Sole 7R3 BURFOR, SCFA, Sdlbutyrated
st A Aol A | 4o % A
& PP, ofg] Aol wEw ofey] mRY x|
A Ruminococcus®] 5F=7F 27371 tiH] 2Jst
A aEo] Sl Aol FEEH. JE E°1, Sung
59 = 4oF AD A9 U wE B4,
Patumcharoenpol 52 El= 4o} AD SR £4
oA Ruminococcus®) A FEE=7 A% diz
o] H]sl FA5] WAL HISHoH, ol= AU
SCFA A4 wBE9 Aavt 4 A9 g &4 &
A4 A5 ¥R i TE 5 AS2 ARG
22 38V Ruminococcus £ oS- Tkt 0
= F4E9] 3o, 1 715 E3t Aolsith. &35 R
gnavuse GF- AFolA ofEn| gEAjolA] Q5] F
7F Aeor Hidy dF U 242 A6t
A A AEe SR, v, R bromifs?]
22 OE FTE2 butyrate A5t A 44
I HY 2Ho| 7]ojstEE, AD $AREA ol&9
it Ay oo} #eid 4 Qo

Clostridiume &°l| e} ofEs|m R o] A
7} Aoloitty. ¥ Clostridium S butyrateE A
dAoEMN A Fe] A5 2Ect WY
< FABkE ° 7|2 & A 53| Clostridium
sensu stricto 19 9ERA C butyricume 733t
A A 58S Bl Treg 8 F=otH, AU
o

(]
Rel2e 24 FQAP). W ¢ difficile

butyrate  AJAF
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Melli 59 @7 EAZHOE olenuRAE F
k= 8102 R8s, o]d AL nlgEL
=4 QRF A Y S 543 dEEY] &
22 23k B i, o)gh o] FE Aol
go] 3HZ genus 59 #AETE T 2o

£ F7HQ A7 28 Ao R AlmHd:

Collinsella% 7] wte} ofEu|m oA 2] ¢
A olo7t Mg tt2t). Collinsella= "3 ©FA
tiAbell odshH, ursodeoxycholic acidE A3AIsH
o TNF-e, IL-6 59 9573 APIE7IRIE A5t
it} AL = Ao BuFHYH?. of2et
7153 EAL Collinsella7t AW 8% T4 3}
AZ1aL, WY e FAlsks Hl 7190 & =
AR AAIR AR AFolN= Collinsella®l &
F=7b AD T8 ST 2o AHAE Hol, BT
2 S AASIYT. Tt B gl 9183t
Aol ofEy R JHow FE
StAY, ofEm Rt A Qlabgo] 8= BF
go] tiet =2te] ofx|7} Tk

Blautiz= SCFAE “Aibol= 422 &=A Sle
™, Reddel 52| AollA ofEw| =R A thH] 7%
Q1 oM EELE7} A ERIEUL, Cutler 52 &
TFolMe 3L [gE7t 53Rt otEvu R gL
oju] AFFoIA A SRIFYH?. ¥, Ye
9] Ao ofETFoA Hrp FHI EEE
Hol1l, Wang 59 Aol S50l webA 5
7Vete %S BYPYY. ol Q13 oo oJ3t
HET 24 o del tigt AxfolAY &2 T
nPgETo] walo] wE of2pAQl Hald & itk

AD Sotol|M= Escherichia coli(E. coliV’}y 37}
Sh= Aol doH, olg2 & FHE S7HI7IL
SCFA BAHA=9] 2k Wafigttt. HEo] £ coli&
& B VIR et "RkeE fEs|E etk
2wl B colid] A% 2719 W9 27] Aol o
FoiR)7] g AL IL-10 wi7f HIRAE 7|#o] 3
As] gatE]A] Folar, 64l e o= <Ijt A A
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obessingish A9l thazel Auieige] tiet B 4 £5lo] o

QL

33

Y

% Wh3o| olEn|uREy Z2 dH=r] dge] B
It Atk Bk Qlo], A4 WHoE HSk
= o AotollA] A O ® E col7t ot TR
S IR 2] of gy, B AFolM®E 14 o]
A9 Ecol7t ofEdnEETo] [fostA 715t
Tl siEEte 14 o|¥&E AEEA dokeH, 5
AI~12A1E TR ?F koA ofE s o Rl
A G E.coli7h Bt

Lactobacilluse= 73R4 A oE B &4
ZA51, Treg® Th1S F=af IgE @ TARL X
£ 931 U 19 PHE fAske I it
DB Ao 1A% BEAT F P, 29
< HHeE 3 4R AFe olE IR
Lactobacillus® EE%=7} =ttt o]e} #H 714
A7} o] R0 A= ko, Woldl butyrate &
OISCFAE A4kel7] Yot Lactobacillus’t B34
08 4AZ Z/NIE 7FsAo] I, 32 el
2 AT 2 v Aol Lacrobacillus7t
7Fgel wet fAashrlo] A-EAE AARIoNA
Lactobacillus’t =2 EEEE Hol= mjdo] £
314 ok 4 A,

Rothiz= 18YFORE, Cheng 59 A7olA
£ A% ULl Rothia7t QAZHOE [9l5tA of&
oA F7FeHeol Bars|glont thEA]] F2l
R mucilaginosa= T ATME olET Y
(AD)ell thet ol o] 7ksgo] AAEIL Uk
4 gu Ao AU Rorhia®l AThd HRE
7HAD 1989 =9 A EAIE Holw, 9] R
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d Ao% YepdtH, olel o] Rothiak AR &
A Al7]of| webA ofEw] mEo] tiet A/ 99
7F 22k 4= dth
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Enterobacter, Escherichia® oFETTHY Tk}
oA o o] TAGIt= A7t 9lou, AlA¥ote|
A 714 M9l Enterobacter, EscherichiaZ7} Z
7F Al Bzﬁa’obezcns'rzathL 22 F718 Alatel H HiE
Al AR 4 Yris Bk oy, o]e} o] ofE

Jﬂjﬂl‘j—o‘g —%—7]— /\] O]— ‘IEﬂo 7(:)10(}:%‘10 ]’7 01;(]
ot osiningle] Mgkt Azo] Yol B8]
wr} ge doleg St A%L Hell Aol B

[3)}

oj9} Zo] YR = AAURITT ofEIF BHEFE
oA SAlsHA HarEAY, Ataict BidiEE Hde
Horh E Aed AR B2 Aol
16sRNA AJAAS Eoto] nES HEoIl=H, &
A3t genus AT straind] et HYRAE 7]50]
o=, 16S rRNA 7|8t E49] A EZE species
5 o] off¥ 497t Ut LEfSe, Wilcoxon
rank-sum test, Mendelian Randomization study
S AT Wo] Aolgt SAISH TS ARt
A7-E0] o] o] QIgt H|gIo] WS Ths
4% AUtk

ﬂx]':'lﬂ A Lol QIF, AolEH, 4
tHE FFE, IgE A5 o, 9 S45Y St
5/ & TSt ®g] Iﬂra}/ﬂ ngEo] gebd 4= gl
o7 QAR Aol AFs= Algolets, Auu]
BEIH H o(Enterotype)Oﬂ wtebA] AgelAlel g
nES 24 U tjA|He] Aolsto], AuinlEE
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