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i, T RG] o A BN G AR . DA A i )
SIE A ER IR pHIB T, U RIS, — 4k
W T F st MR HRE (relative humidity, RH)FIJE
BN 322 % A AR B, BEJGVTE T AE RS
TR A: RS B R, IR TR E A Y AE AN TR
(T2 DX TR AN [R) A PR R 2540 S Js ) R 22U E )
A5 % BR TR & (Staphylococcus) . TATRFT B & (Propio-
nibacterium) . FARFT T J&(Corynebacterium) . A0
J& (Moraxella) FVEEER 1 & (Streptococcus). Sl X Iaf &
BES ML, EREE . MRk )E . BT e
FIGEE BRI S A OO (G 4l 3 by, oA S 25
YA G ZIE T R & (Dolosigranulum) . W& LT 1 &
(Haemophilus)3. 1 WHFSG8A: 975 S s R A 2 S5
R, FEWH PR THEEEREESS, SRS E IR
J& (Prevotella). F552 [RERIE B (Veillonella) . % K&
(Rothia) . #FEW & (Leptotrichia). %% & (Neisseria)
FIMAT B (Fusobacterium)>> (E1). MHHAET Ok, &
P R JER ) Bl 20 22 TR A A B SR S A B 2R 101,

T WP TE A AR R B, BRI, K
HEIeA AR, WEEBKTA R . 5 2R [RBR TR s Ay
IRICT . FMR A A 0 AT DL e e A B At T
AT IFUGE, SEnanFu R, i 9 i i
1R BA S utk, TENGER 55 Tl RE T B AN h &R
PR AN FHE AR TR, i R R A 2E B2 IR
WV BRI (IR g . 6V 4T o i R S R A &R

GE)RY AR, LB 1B AR B S R AR

EGE i T SRR DI, USR] A
PRIl 22 AR Ry, (HAR R e AR e T 1
WA, eI B 22 1A AL RS,

2 P E A A AR S P 12

2.1 PRI IE N R I E T P
AL R #F R 4 (COVID-19)

2019548 B9 (corona virus diesease 2019, COV-
ID-19)() ™ E AR B 5P NGE A WA VA G, BEE
COVID-19/™ BRI, B Do P S
TR TR A ) R RN B A5 AE Ak 5 COVID-
19RYBET R EAC. 7E/“HCOVID-194E#H, g
LA PR R 2% 585 T AR R 2 Bt /L, FLAEAS IRl 5
P, AR, R N B RER T (Veillo-
nella parvula)"] ECOVID-19E & IS EA Yibr i 2
—U1 geAh, A BEHERR T F R, WUm

BRI A Y4 5 COVID-19 34 (1 ™ 57 i F
Il R 2 Joy Z ] A DGR ME IR 46 et = — 3. Babenko
2 NI Feehan®E AR IE 20 0 2 B, % [G A A
BR TR 5 T ™ 85 o DR A R S A 40 R B A v A G
HAE S — S F5E T, FERECOVID- 19583 B IR AL
SR SRR (L6 R 1 4 T s ) A AT = B AR
BETL. AR R Z = — 2T ge e R

2.1.1
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WOHER | ERFER £ st
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HEEE | mpEm. | |00 0o o SRR
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Figure 1 Distribution of the human respiratory microbiome, created with BioRender
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FEEIRZR 2R, ol s MRS i A A 5 3 SRR AR 114 G 1R
PEA B LLER 5.

SEFRAFERIE B FH AL, HIECOVID-198 /Y
i 5 5 AT R B ) B o 2 P R AT AR 4 T 28k 4 o ) v
B BRI, A IICOVID-19/8% FIFIRIE MY
FE LA R E SRR, IR SR
AAEARRFAEN), A, 3308 B AT 41 R R T 7 1
TSR AL I 3R AR =2 A7 5 i),

212 AR FR S

W Wi A A 4 2 ) 722 A R R 23 5% i) T J% 1Y B Tk
PECY HLORh S et 5 AR IR A7 e — i SR P2, A/ R
R FEORFE(influenza A virus, TAV)EYL S, 405 A
1R BIEREAL, TR i T IR P20 R AR 22 Ak
SHE, SRR R, Hrhd AT
2L JLEEBRTE (Streptococcus  infantis)FJCH 5EBR A
(Streptococcus mitis), W] REFEFRBTIX LG5 )5 B Y 1o B A
K T A B SR ),

T NPR I, AR AIAVS R 2P
YA OIS 2 B A 25 . TR B R
d, FEERYIFNE A R (Atopobium) G F K R &,
M7E SRR B, A IR E (Bergeyella) FIEF
KRG 2 peah, 7 R HIN2 8K 2, 5 ik
ARSI L A B, e 4R S Tl A e 2 IR O,
X A BE R R G R AR B AN A AT LA 9B i ek g
IS T LA 2k 2 A0 R T R P Y
2.1.3  H e R R

N B (human adenovirus, HAAV)Jg&: JLEE I E
R TR AR, (5 LA RISl 9 95 161 4%
~10%) B TR B AT S RATR & e, Bif e
W], HAAVEYL ) ) LIE LI i Py 2 1 s T 2%
KIFRAR(M. pneumoniae)l&Y B E . 5 Halififi 58 32 JRAR
YR BB ML, A IHFHAIVE I R E BALFRUEY)
FEEETRE, HBZREMEARY. HIFEH A aeE T, il
98 3 D VAT b B A T A I A TR TR R AL A A A G
A A, (HHADVIERG ) 240 35S 1 A 4, Jf
TV G ST INE, AT (2 28 A0 g £ 4125200,

W A B9 55 (respiratory syncytial virus, RSV)
Y 5 B A PBEVIARDG, BRI IR AT
T (Haemophilus influenzae) it R 55K (Streptococcus
pneumoniae)JHE 220 IEAN, RSV X BIFH 41 2 111
PAFAERA HAE. Kanmani®E AP HL, (R A
I T AR ) B 2B S 2 A I AR AT T
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(Corynebacterium pseudodiphtheriticum)ii 1 ] 214/
SRS P, AT USSR /N BUGF RS VAR 48 1R T 40k 2 Je
JERYHRBT ). PP e A T AT A DAy 48 i 2 917 40 1)
ARTBL

SRR (rhinovirus, RV 5 IFIRE A P 4178
P BATARDCHED> . BEERVE RN, FebRAT A
BAVEER A JE (Dolosigranulum) £ FEVE/D, W AT Y
RN, Behh, HEERE AN G TR M ERVE
Tl KT (8 AR AT [ e S0 bR AT B RS VR Bk R s 1Y)
T A T REA B TR T SR BRI 0 ) A 1 R R
I A IR, DT VBl A8 51 P RS R,

2.2 WP SEZNR R G P E A AL

YDA il 58 S WA A W AR, W S
DGR /E- R GANCIT P A 2 ) VA N 1) ) 1) S €
BE R NGY. R Z, o2 REME AR AT LA S
it 9 KB I PR B 14 A b s 07, s A 14 A g
5 F I R EE A B 1A D08, e sd fEeh, IFEIGGH
PESEHy i AT B 29 B4 FL AR N L2 PR SR AR T B
R, B R ERY. BRILEL A SR, 38 A JCEL
g M 1) e A= Al AR W TE R B 3 5 W2 g | e A R
451391,

221 fRERE

i 4 i 2K P A AL X R A5 M i R (community-ac-
quired pneumonia, CAP)f% ¥ WA FAK 2 —10 HIE
WEM A S R EE P TR & A AR, HA
TR B2 R TR R, /N BRUBR YL i e B T
S5, BRI RN (Enterobacteriaceae) M b, FA 2N
FRIARDGT 3 AR TR, R BEBR A . IR I AT T
F-RMZEH B (Moraxella  catarrhalis)35 & WEUH 1]
BESRAY A EORTES Y, ZEIR A A, iR B K
AL R A SR R KR N BRZE 25 i 251, iR
B B AT R il 5 e 3K TR AN 7 B- I ERU IS 25 52
MU SRR R I T TR A B 1 i BREACJEEN (quorum  sen-
sing) PR3 A SERL TR S Z PR R AR OL HARIT I
TEEOWR TR Z [ By BAE T R, (B 18 A TR
It 5 e K DR B e AT HEPTVE . B T s A 1
J&, BRI TR T IR IE th SR R, (BT
FER B Th17 SO0, AT B A = 0l i 9 4 BR TR 1) i Jek
PERT WAL, B8R IR B (Prevotella melaninogenica)
AT LA At 2 B B TR T /N BRA S,  t Jir AR L
ISR B, E/IN BRI BB R P S A . X —



I IR

W T B3 o B TollBE 32 4R (Toll-like receptors-2,
TLR2). #45 F4r % 10(interleukin10, IL-10)F14A5EH
PR D A 2 15 FE SRR MR B, DA T HRAR It 48 B 3K T
(=22,
222 WEKBEMEE

B SR PRI EE (Pseudomonas  aeruginosa) 2= B3k
15Vl (hospital-acquired pneumonia, HAP)IY) 3= Z
SRRz —. BEAEHUAE ZIR YT 2 M el S o e T ek e
MRS ER R, WF5E R, SO ) i AE R AR
TR, BEARIgAZKT, 5/ BT 3240, 59
XoF il g A R R TRT 1) Sy S FE/ N RS R, Sy T PEAR
T8 P=Hk 75 B M5 % FT B8 (carbapenemase-producing  En-
terobacterales, CPE)EAREXT i FHRHTMTH YL 521,
T 3 PR A 2 A P B 3 i) SR e CPE i 1 5 A R
AEE /IR, 45 5 & BRI CPE R AL/ BUAY i 47 B 7™
H1, CPEEAMEMNGE T S8 R DXy s e i i, 3
Iy AR, R T e RE R SR SR b AR,
X B AR R 5 M R 2 ) () B -l DG R, AT
5 Bl A I o e i A A O,
223 MERTEME

fili 9 58 T 1A (Klebsiella pneumoniae)i=CAPHI
HAPH)H WIRIFAR, 255 kB2, Hij g 80
RIGRHAICT AR, B SR It R 5 B 1 R BU
LB M FEAE /N ARG B, AR i rp, il
WAEPIRE R o T AR, TR AETE KA Tk
AR BEA TR v B A PR AR A BN, AR R A ) =F B
A, T TR TG I A8 Ak, A [ RSF [) 50 ) B 2 7
FEAETE— 22 52000 il 48 o T 111 BT i s JE e 14 /N U
T8 T R B AR D R i % R R FLAT T (Lactobacillus - reu-
ter)) MUK SUB AT TR (Bifidobacterium  pseudolongum)t]
FEEBIREAR, B2 i B R 1D R A A8 D, Rk
70 J 4 i 7 TR AT A AV X A A TR A TR R e 1 B TR
PECY. ORISR R T I PR 1 8 B 2 TR A
TEICHK.
224 EEEAE

WEMili 42 A1 i (Legionella  pneumophila) e Mo N & i,
RSP EOE 1 AR, R AP AR g
B0 il ZE A B 7 32 S, (AR A i R T A
WRZE 2075 IR 1) i S X 4 [ T B R T
A, ARG R B BREAR DUBEER B 3 7, e
VI B i B REAS T ) BE RN 2 REPE T &, A
ST # (Acinetobacter) FIBEERF [R5 S0, 78

FEPTRE IR IIE], R AT R 25 PERE N S5 15
SURGEA K, PR B G R AIIL 22 B0 1 ) 3 22
PRI RS R G (1 T R R,

2.3 HAMER e E A P NS AR AIE

TR 241 PR 155 T SRR L 2 A1 B A SIS TR N S S
AR, —IWNHEZE R 73 SCFF TR (non-tu-
berculous Mycobacteria, NTM) & ST & B,
T P AT A0 A R KT s e A BRAE T PRI
AT AT 6, SRR F BP0, s
B A e K BPUAERIGTT, A AT REXT PTG A A
PN RS, AW T 6RTAs % T XTI E
FHERSZm, & BR8P (rifampicin) . 5k (isonia-
zid) . MEERMERZ (pyrazinamide) Fl15 PG 70 5 (moxifloxa-
cin)ZH A X P B AR iR e/ N7 PR P (R B
B S PEE AT AR AR Y, B LA ER T 7
It ORI 25 b R B 25 5, X AT RE 5%
MY EABTIERSRA G, PR T 18 F sz HAb A=Y n
2

Jiti RS2 JFEAR(Mycoplasma  pneumoniae)t&=—Fh Jo4H
EERY AR AN, 5% DL EJLEE S R &l i
o A ol O i 2 A 20 R DR R A o At 4 R A A
SN ZREERRAR. il 56 SR T IR IR A
AR . TE Y R R AR AR B R i 4 S D AR it
& (mycoplasmal pneumonia, MPP)H ™ & 2 £ Ft
026 RS R EE, MPP R B AT TR RE A i
PIEAR A B — B, e — IR T R TR A
RS 2 T WP E AR ) S ORUE. SR, A
TSR 8 5 1t 4 o VRS TP B2 ) P R AR DG R ATH R
.

i ¥4 ) A AP BC TR, AL AR A i it 2
Jiti 58 e 58 BRI, AR AR 2 3KIE N 10077
i, FEERZ S DI REART AMAR. A S B R Ek g
Ji PP W AR A AR AR R IR, AR RGE T —
bl B AR A0 TR 1 28 (LTK63), 3 3 118 o S el s o T A
FRPECDS” TN FIIg AR, B AL BT R BBk TR
RGeS, A R A S P E Th1 740 A
FEEESE SN, HALEETETh 780 F 255
SR A X N, BB HA R ER bt
IR A Th1 7 SO -5 it Sl = A= It it 2 s S M
HRIAE Z [BIAFAE HIERR R, WPIGE A U b B
Fri/b, W AR R PR — R R
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3 PP SE R A 1 R G bk

P2 T Tl A A 2 T A Ay P W T TR % P 32 W
JEARRYI(ERY). TEERE A, A% O A E 2R
TR . BEEREA . TR . MFTIR . RIE AT R A
TP R, AE S PEPE 2 1A 255 1F (acute respiratory dis-
tress syndrome, ARDS)FIEE B 3R15 MMl 2 H 3 v, Ik
TE TR A o DR RRE ) APF T =2 A i R T R L R (4
B H34%F143%). fa I B PRAT B . ORI
B TR TR AR = B2 AR, T IR P P ARG = B I
aTn. A 53%0 B E WAL R T U I (Pseudomonas),
HOP AT 2 B iR 505.3%. Sl —Iid & 73002 4441
BRGE AR P R B ST L 3R BH, T I 3 A R BR A
(Staphylococcus) MBI (Pseudomonas) & %5 T 7
W S RESE IRIIG IR 25 SR 82540 0%, 4630 dAEfA34K
LA B HUAE SRS 07, 55— TR 58 404 T 14244
HIMGE S HICOVID-19 R F MR E A M4, &P F I
W B T A P A ZE RS R YIRS 5 TR O, Rl
M S JFAR (Mycoplasma  salivarium) W) & 55 H %
I RIS A O, 46 3 A AE T2 AT K A AL E
IR,

HLAHGE AT AR 40 TR B0 A1 R 43R5, B il
HE ISP E (intensive  care unit, ICUYS /SIS BE R
A A S BRI R R T B A T R S R
30 dFFIE R R L A A I R] e A 1 ™ T AR
TSI SR A A 1 MR 2 AT R (Bacilli U R
/D5 IFIEAILA A R (ventilator associated pneumonia,
VAP )& A RS H i A7 0 A 4 rh B Bk i ek

R 1 HIRRERHEXEHED

Table 1 Microorganisms associated with clinical outcomes

%, BTG TR T, R 1 B R (A7t 5 BT
TR K

COVID-190F58 A B0, f8 5 AR i) i i v
MR MEEER R (S. parasanguinis)5 & R IF7HE B
FARRUL FEECOVID-19BF 1Y 1 XUBAT i . FLRR
FFRABR R, FESUSAT R 19 B 5 COVID-194E
YIbr S AR L TEAFAZ 4 16 8 -1 (monocyte
chemotactic protein-1, MCP-1)f¥ IfiL 3 i B 52 7k 567
FFXTCOVID-19 8 35 1 W T A A A 1] SR A 45 2R A, ik
N, b P AR R o R e R Y e B
PE. a2 A PERR IR Z2 Ao [ A S0P 78 B0 i (R 4G A
SIFF R AR B 5, 5PN R 25 Y I R 45
JRARDE, TR RO R F B S RAE TR AR R FERISE T e
PIAROCTC. (AFECOVIDMEHRA 5, A BH AN
MEEZ R LR IE . — SR A A,
SUEMLSVEBURT, 7EREE BE TR AR 32 B, T
PE T RRER AN TR A RS 7,

TR A A 2 S TC U BB TS (A DG 7
— TGS TP AR B BIE, IZAFFETE A BE24 hINXF9 144 HE
AR B IR T SRS Il I HE R (broncho-alveolar  la-
vage fluid, BALF)HUFE. 25K, 2t inm &
FHUMGE RFOER, RIS ER 6 it 48 A g ™ o A%
JESRIRN R G, XS5 RAIR 3. I s (4 F i
REAE TR LGS ALK R, I B 3232l 1 R A
RAHTE I FENR. T — 2D UE R, A Y i
AN CHRRAE, 20 BT 70 far 7 T RH S 4 TR AE IS A = A,
A LME R HICU 5 AN K25 R AARiE. 20164

A5 N FEA PRI E2 PN
R T EBRIE (Staphylococcus) SR ML B (Pseudomonas )Xt
1 o4 i UGB < EH SEMWY R, HUMGE SR 30 dEE AR AR LA S UG <R [67]
G ]
N WM Y e 5 B i ok MR S AR (Mycoplasma salivarium)iF) & 45 0 2 1950
MRV S S5 COVID-1978 & SRS BT E VR ST (6 LB S A H [68]
FAEEF] Fe 2] EAR R (Lachnospiraceae) FIHFT # B (Entero-
ot HIMEEAYICUEE SR LRE e bacteriaceae)WAFFE, ICU R TCIFM ML IR AR L, Ifi R4S [69]
%FF [i‘}"l’ %E%
e - N "~ FE S B 1T MRS 2 AT B (Bacilli) KU 38/ 55 W A LA 56
ZEHIFFEA HLMGE B T 4335 6 (VAP) &5 1 T B PE e A 6 [70]
HERKTAT HIMGE TR ICU SN e EEEREER (Streprococci) T 528 AN A RATSE [71]
ﬁﬂﬁﬂ'ﬁiﬂ@% ELWEELE@ICUAEE% /‘:‘L%Wﬁh%—,{% %lﬂﬁﬁiﬂ@rﬁ(i’seudom%(g ;;%gmom)ﬂgﬁﬁ%%%&ﬁi [72]
B M BR A COVIDI19# % [mIUGES S B RIA NEEBRTE(S. parasanguinis)5 BE AR [16]
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()T 5 [RIAE A B, W B AR DGR R A T I WGE )
£ 5 i iR SRS R F-(tumor necrosis factor, TNF)f
W BE ARG, T I TNF 2 ARD S i ¥ 28 E (19 SC HE A
JEUS, FEFET-ICOVID-19585, 1 EHUREMHIEH
FER R W E AR, ML AN B w F T BRT
A, MESBALFREAS FE B 57 3 -5 ARDS (S #4k
BB REE AR OC, R WAL 5 TNF-0 452
R HFIEAEPO

4 RIS b T SRS R A P A
HLE

4.1 R A R 2 SR ARG IR b

WP 3 e A D RERBAS (& S FLfh s B AR, A
MGG R AR B e Al A R IR A 53 A e AT A
T 5 AR A TE SRR TH A RS2 AR LA SCE 7
YimdE T, BREIARYIFEN . 6. LRSI
REIRIINLZs. BN, Sk b e ) 5L By A A Bk T
(Staphylococcus lugdunensis)&x43h XS 2 (lugdunin) >
0 45 v (0, A BR # (Staphylococcus aureus)HIZE T
LA (Streptomyces)RENS 7= B ML | BT R0
. EEREPUERD. BRI (B R
(Corynebacterium accolens)il i 57 ok 2 i i) =t H
K AR A B R TR, DI I 98 4% R T ™ A= R R AR
FHSOL S s i 291G 30 5 40— R E 4 R b 5 hir
F KRR, BRAIHEREY. AN, R T S
WEVEER PRI RAT TR AT SR 4 % €23 98] 260 35K o R i 9 4%
BREA AR ZE). Sl v i 36 B A BT ER 18 (Staphylococcus
epidermidis) P 5| /)N BRI R A4 Ff R A% 248 if 2R
AR, X —ad 75 R T -3- W2 I ZU i (gly ceraldehyde-3-
phosphate dehydrogenase, GAPDH)ZE 45, 7] KA fili
RyCHEIARE . M2 RS (Acinetobacter bauman-
nid) FITFR B0 R T3 1228 1). (RIS AR ) Bl 2k
A A A R RAEE, W I B 3UAT R (Bacter-
oidetes) NN FRFT B AT LAy A= Ja S R iR, X 2R iR
AR DA B A ] i 38 o [ i A A R 8 0 R IR 1Y
Feak, W] DL AT PR IR Ak 1] 42 8 40 R A AR KR
o]

FENT W SRR B R], S T M 2 RS AT
e, HErEPEmam e - Ash, 1Lz nEE
1, il 85 BR T AT L= A o A AL S S A BT R A
W AN ) G o 0 R AT BR BT (0 A 1L, SR, A Sk

o, il g BK TR 4 B (03 4 BRI Z A7 A L R
FEIRGR,  ELI 58 4 3R AP 1 1) o IO T A 25 33 b g
T P 4 O R AR B R A W AR RO i g2 ek
TR 5 S A P 7 R B B A B A SRS DL, kst
FE AT e SR IEl R EEBR B AR, &4
BRI AR, HAASMDNA 5 ST A 1 RIS I 5 BR T
HEBapAIILFE S5 T 8 AEYIEA R, TG 58
T & AER G A A R AN S 4 B [ ot
A FUREME 500 T T3 T —Fp o 2000 H (i
YL BT A P A RN R T A BT 1 s D AR B A
THET, eSS0 E Y. i e T L
FEVT 18 ERAAETE A YR, v HELT R IR
(Christensenellaceae)®, (I B 7 FiliH i A 4 &
. TEF A LRI A B, e RE B R B AR R
FF BB VEER TR 5 WP W SR A AIRAR DG, X T RE T8
AN AR AR R R OB E RS, TR R B
EEAR LAY (SIS

4.2 PR EG: Y S e DAERLE

/N ERUITA e 5 I G A A A G, iR A R, IS
FITL- 1oL -4 B2 5 B R 2 AR Z R AF7E U OGO
RPN AEIE RGBT RESZ AR /N R, AR AL A g A
PR ZE AT TR AT TR A B i 253G . T AE e R
18 W g R G ER AR/ N R, ASTE TR (Proteobac-
teria)(f)FEJE 218Nt

G PET 32 BAGTEPUR R T, RIERGEA AN
EENE T I RERILS, X AT R R T A
WA BB FE A 3Z 9% R G I 00T 5 1m FHEAE.
Jig 3 A W RE S IS A HET AR | M Foxp3BEd, MM
TELE IR 53 A B LA B TR AH 5GP LAZ ARyt (RORy )5
1RSI NE Treg(pTreg) 4N iY, TregZi Mo VA3 i =4
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In recent years, the role of the respiratory microbiomes involved in respiratory infections has garnered significant attention.
The respiratory tract, which serves as one of the primary interfaces between the internal human body and the external
environment, accommodates a diverse microbiome, including bacteria, viruses, fungi, and other microorganisms. The
advance of next-generation sequencing technologies has significantly deepened our understanding of the respiratory
microbiome, highlighting its critical role in respiratory infections. The microbial composition varies across different
regions of the respiratory tract, including the nasal cavity, nasopharynx, oropharynx, and lower respiratory tract. Normally,
commensal bacteria in the respiratory tract maintain homeostasis by occupying ecological niches and by promoting
colonization resistance to pathogens. Maintaining this healthy microbiome is essential for respiratory health, while
microbiome dysbiosis, or disruptions to this balance, has been linked to impaired respiratory function, increased risk of
infections, and the exacerbation of pre-existing disorders. The immune state of the lungs is closely connected to the lung
microbiome; moreover, the microbiome can influence the lung’s immune response. Respiratory infections can disrupt this
microbe-immune balance, leading to inflammation, bacterial movement, and increased viral attachment and replication, all
of which can worsen disease outcomes. Depending on the type of infection, this dysbiosis can lead to decreased microbial
diversity and specific microbial alterations. In addition to pathogenic bacteria, commensal microbes that are traditionally
considered non-pathogenic can sometimes contribute to the development of bacterial pneumonia. Infections caused by
other pathogens also induce significant microbiome changes, which are closely linked to infection severity and treatment
outcomes. The respiratory microbiome shows great promise as a diagnostic and predictive tool for respiratory illnesses
such as acute respiratory distress syndrome (ARDS) and hospital-acquired pneumonia. Regarding critically ill patients, the
composition of the pulmonary microbiome can be used to predict clinical outcomes, patient survival rates and the duration
of mechanical ventilation needed. This review summarises the current understanding of the distribution of the respiratory
microbiome, its alterations during infections, and its clinical consequences. Future research should focus on longitudinal
studies to better understand the dynamic changes that occur in the respiratory microbiome during infections, and the
mechanisms behind host-microbiome interactions and how they affect immune responses. This review provides new
insights to understand the pathogenesis of respiratory infections and enlighten the development of new treatment strategies.

respiratory microbiome, respiratory infections, dysbiosis, immune interaction
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