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Abstract

Objective: To systematically analyze studies on the human respiratory virome, summarize the avail-
able evidence linking the respiratory virome to disease pathogenesis and immune development, and
provide a basis for future research content and directions in this field. Methods: Following the frame-
work of a scoping review, we systematically searched seven Chinese and English databases: Cochrane
Library, PubMed, Embase, Web of Science, Chinese Biomedical Literature Database (CBM), Wanfang
Database, and China National Knowledge Infrastructure (CNKI). The search period was from Janu-
ary 1, 2004, to October 31, 2025. The included literature was classified and descriptively analyzed.
Results: A total of 64 articles were included, covering original studies and reviews. The studies were
conducted in 25 countries and regions, with participants including diseased populations, healthy
individuals, and mixed populations. Most existing studies regarded the respiratory virome as a sec-
ondary component of the microbiome, lacking in-depth exploration of the virome itself, especially
the causal mechanisms between commensal viruses and host immune development. Conclusions:
The composition of the respiratory virome differs significantly between healthy and diseased states,
and it has complex interactions with the bacteriome and host immunity. However, current targeted
studies remain fragmented. Future research should further focus on the functional characterization,
mechanistic validation, and translational application of the respiratory virome, promoting its shift
from an “auxiliary role” in microbiomics to an independent and systematic research direction.
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SRTT, SZBR S AR B R R, PRI CTE R E A R R R K T i S A ER A 6], 4HTAE
KR Z M ETMEA 00, EMEEHRZ RGBS TPIRES; EFF B FERHRHE T 25 7
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2.2. SV EER

AHWFFCKEE T Cochrane library. PubMed. Embase. Web of Science H [ £ 4 £ 2 SCik B4 5 (CBM)
T3 75 U8 P R e R0 (NI 5 P AR 2, SO MeSH T REA, 1 b ] B A /K 3% A B 9 e i 40
A7 AT R . TECHR R AHE: “virome*” , “viromic*” , “viral genome*” , “virus genome*” ,
“viral metagenom*” , “virus metagenom*” , “human” , “respiratory disease*” , T ICH KA.
TREFAH, R EREENA, AR AL, TR TR B, R AR A, ANK, WPIRIE R . R E T PR 2000
1 H1HZE 2024412 A 31 H.
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T I HHE RS R LR 7327 RVETE SCHR, 4025 bR O I S5 IR T 651 R, AU SN 64
F SCHR . SCHRIETIAR I 1 P . ST R R T 2003~2025 4, Hif Fedth nif d 25 S ZKAMIX .
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PEWRFE[7], 1 T7E a5 W 5 > ZS% X [8]

DRI, DLRIRES AN £ Z0 RHTE 5T &7 325 (n =51, 79.7%), 8 fi (12.5%) A 784N LA fi R
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Figure 1. Literature screening flowchart
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3.2. ANHMEINE RS LH A R

AR EELL” RARIHES,  RIE DU IEAT R BRI SRR R IIAEOR[9]. S ET AR R ER E T
R BUAgE FENMAR BB 72 [3] [10]-[12], FC2H A4 BRI IR TG 2« ARIPIRGE AW 5 S W g A, ax— [
BIRHRIEMOA NS 518 E 0% BiE, H T Re 5500 5 B3]

Fe 39 5% (Anelloviruses, AVS) B FEIIA R EE(TTV) S, T 1997 S R, BURTEIZ S A, 2k
IR RE At S E% DNA B i E B [13] [14]. MR RRIRER @k, HoM, SRt S5 Ea
ST il S A R AL R, 2% 5 RBHELFE S0 85 B (Microviridae) « LR %% 25 B (Myoviridae) . £ & 9% 75 B
(Podoviridae) A1 27 & £} (Siphoviridae) [11] [15] [16], f& 375 W #T i (Enterobacteria) . 1 54/ 14 (Pseu-
domonas). 7% {1 (Klebsiella). 43K 1% (Streptococcus). " AT & (Haemophilus)2%[11] [15] [16] Guo %%
(2022). Li %#(2019). Sandybayev %5(2024). AN &idi i ds. sl ae O 5 WP IE & MO 25 |
NERIREHEBURMEREER, DURFLSRRDR TR 2R SRR S DNA WisE, JITERELE
55 RN ) SR AT H [10]-[12] [17]0 b3 J I 7 fekt e W i 3 s 5 2H e B L A SIS fE 80w 58, H DR
VR Bt WP a2 1 sk 7 75 3k — Pt A

3.3. BRI TRHHHAM

FIER AL P T SR, PRRCRGUE AR R 2 BEVEIR T R JRAH, 3RO i A G  # 41
PR AE[18] [19] ATPRFERIT PUANA [FIZH T W0 T8 5 2 20 0F 7 PR e BT E S

3.3.1. Bk

FUZIR R B SV R AR A N, JCDA N S EE . PPIRIE & M B8 v 2 [20] [21]. A R4
FEHARRER, DMEPEZEREEER . SRR RIEURER IR R SR R B [22] -
W Bty S5 ST B A S AR RO R AE B35 7 e BRI LI 7 1 L R =1 (44.6% £ 4.6%), Horh B4
5 EB JREES) BN 24.5% + 3.3%F1 16.9% + 3.5%, fij fi# e HR 14X 5.4% + 2.5%71 7.1% + 3.0% [23].
P W N RN R Y, WA T FERRAIR . s (E M 8« EB i 2% ) B4 0 5 93 1 7™ B AR BT ST
AR A DR [23] )L B M DU 2 AL Ak b Ak 22 REVE 5 = BE FRAG, FR BRI B3 (AVS) S PP IR T 45 R B2 A5 HH %6
TFE[24]

3.3.2. FEMRE RS

P SR (R 11 PR 7 SRR AR S TS (BT o VR Ve E DRV S5 AP S P, PR T W A 4518 1)
—EPE[15] [16] [25]-[28]. JLE A MEIFIRGE KRG, WPIRTE G R EE . N S Rkt #R A i [29] [30], A
PR EE B ANREE . BIURWEEE. TUE 55 IR 58 78 AT ks HY (3 0.01%~24.3%) [31].
&I NI E R G, SR EONH WL, EB R E(31%) - 2 75(29%) « I 75 (18%) 7R A K Hi [32] [33]
SRR R B . S RE[34] [35]. WM KA IR GE S 5 DL B A2 [24] [36],  [RIEE RIAS HY
WEIRE 7 B 2 R BE[22] . S i@ B IRAR b, Sk B ASom R R 2 A S T,
AVs EEORFFRAE[10] [12] [16], HAE R GerbFL 48 515 [37], 4oL AL i 5 5 0000 )™ SR P A AE T AE R TG o

3.33. FHFEMAT4E(CP)

CF B#HAIE BB W, BRI 25 S WP IR T8 A PR 25 I PR B T B S 35 [38] [39]s LB A4
ZHEMEE T HON[40]. 53E CF BE ML, CF BE EAXMAH RS L RRHE, HEHREFR W3
BERHEE ] oG T WD AT T AH LS R A SRR (B M B s B R R AT I L BEERTEAE), T
CF FEAIE B AR BE AR AR A2 52 « CF R M TR AVs. BRI EERE. P9 8 FH 28 B DNA i 55 [40]-
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[42].

3.3.4. 1@14:PHE M AHERH(COPD)

COPD LI HH PIAS H AUBOW 75 SR PPIRIE G I B8« AIRUBOW R ORI 5. AR
B BOEE, DLEURTERRCE L, HONEIRGE & MO 75 SRR BE[43] [44]. COPD &5 i v E R ViR A IR
TR BEAL S SR A A ETE & DNAJRER(AVS. SRR JEZREERL), 2 REERE ™ O B 1
i B A [45]

3.4. WLERBHARRELERXRPIER

T8 B PR AS  RRIR T o3 B 2H 1M A AE 38 22 o ROV DA Sy 200 T Jak 4 2 PR T8 92 3 1 B 11
FEGER, (HBEE PCR BRI &, e iy GBI A R 2, o N EL0i 28 (HRV) R GE
B N R (RSV) 518 M ST SR 1) R AR SOGBRAG R I B N B VI[46] [47].

MR T B 2 LR e A )08 R AR [48] . BRI, A0 MR TR R R T R 4R, 2
A RIBRAERTS 5 B ER[49]. RS P, SRR EE T | BRRE RN, BORPUR BRRS IF S8R
LA, B RAETHIR  PEEIERR[50] [51]. EMRMERIDRAS T, PUREEN BRI, FERAERFSE.
G 58 2 0 S5 VR U] BORE IR N [49] o 8 T 4 R 5 0) WP E 0 BE 1F)  IEE  v, S PRI E AR b
Tt TEECEEIEIA[49] [52] [53]-

filig L TTV 3 B2 & TR L4 TTV Fufd 54MNESE M2 S k™ E R &
fitiTh e B 5 2 IEAROC[55]. TTV BUSRUEBAEAEIRAR IS, 8 L B0m 1 A A Ag A A v K 8% s AL
WAE I B . SRR IRGE G LR, R R SR 2 RN B B T R e T ORI [56]: Wylie SR E K
POLE BT EF P S TR AILE, Wang SE4R0E P IGE B g ) LB S 3 E I8 T AR S
e )L #[12] [31].

K. F. Budden %545 Hi, A iy 33 BR8N R AE (VB 7E SC R Al R TR 3R [57] . 288 BTN LB AE G
SRR R 205 (e ) L3 2 2 22 e (M R 2R AR R TR IA B R FRIERRAS, BRI m, fR
JEA T A A O B BRI 35 [24] » R EEAG: HH IR AR i 5 K S BB R DR [R5, (G 7 JaK 5 B R BR 7
HAREE R IEAR, REIESOR BAR R RO IER T B AR, el 22 . i) LB 4 80%
R SRR N2 50% 5 E G A OC, DA TS, EIRGE & R A AR AL X3RSV
F[7]. EIRUESER, EEEG R AR E KB B U ORI R 2, R AR R R R W R E R T
REAE 2 A B R 1) 0 B 5614 [36] [58] -

35 HERBIRERGHITM

AVs TR, 42 - DBIPIOERSE T RRE Y, @ A5 R EMERR . HEHIKT
S0 TG T A s GRS (0 HIV B, IR ARJE) N AVs #i i #E THEi[58]. AVs 1]
BOE R BIE RG SRE/IMA, TETE F P 2 Fiow ik PR R AR, B ELIK AVs RN 2 T3S
FEREHE 7 BUAE T AR 1S IIAE C[59] . AV TEMT LN il KR SR A7 A, MR\ BRI 2220 0y, 23
fiRIp 7 - i LA 00 R M S YR ThRE M AR B [60]. TTV 1A AVs AR AL, B NBEF AT R
fe, AR 2 RR i LR AR 2 R AE AR 5 50 T 03 R 27 A AT oA )

BARR 55 AN, Wik 1 7 25 G ASCTE RS B 1 el 20 18 5 L, SRR T FLAE I 78 10 B B R 474 F [61]
AR, — S B A AT B2 G R g 2 g% A5 B, AR SR IR B PR AR 220K P B AR TE R4
HMERIR IR, J8IE Toll FESZ24K 3 A2 | BT HEAS 54 SMBIPE SOV, 13 B WA I gk 18 1
&L, IXLE contrasting ITEF 28 H T 7E ARI H R ZR W B AR TH 8 (117 AN 4 80 F 6 B [62] o
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3.6. EEFRSHSAEHNXR

2 1t A A T 5 T P R A e B R 5 B0 B LE 2ORERUTE TR AR BB 1S [63]. R EE IR g —— L H 2
N i B IR e —— R 2 AL RS IR B AH B RS . — 5 T BRI L A A e, (i A A ¢
BEBR B A5 25 SO0 RO RE O N IPIGE, N E R A RE[64] [65]5 T — 5 THE I R OB A R
BSR4 B AE K [66] [67]. UbAh, 55 BRI LA By T 45 A S 0 A B AR G S R, T B IR
FEPLR APDAEFEHREIR 0 [FIB JE— 0 95 5 80 e A Th ae, DAl Ve JE AR U I 3 AR B R B 1
A, HESN LS R S AR RERFIE I R 2 AR [68]-[72] -

IR EE - AR A EAE Y G TR R T R G il R B R R R S EUR B RS, S0 B A
BE—20 I E S0 R, PR R0 fE S R Y1 5 B, I SR B P A ) S M E [69] [73].
BT R TT SRS B AR DI B, (B TE IS 5 B SE B AR S i s Hh Ll Wk SR TR A A R
W T R [ 740 ZSALLIEL 6 A WP IS 5 253 2L — 40 i 450 T R AT RO B ) T TR (I 1 BB 7R, AR 78 B 5
TARER SRR, DBEREEE 2SR5
4. g

AV L3R RGUARIE T NSRRI 5 F 20 (R S BOOIRAS T M BURFIE . Thae QI St it Je,
GERE IR (EFENBE IR TE S FE 2 DL AV S5 IR BUROW R I AL AR B TE AR B A 0y . SRR
TR W MR B Bk B i S A28 B R, PR HmTRVE N N AR IS 38 B 2R 4 A% 0 A T TE AR £
FERPRAE T, WOERSHEPEE W RES: NS, WIS A P B S I B 2 25 50m 1 1
s T, VR 2R S N, BRI —— NG . COPD. CF K 2tk I i gk
Yo — ROV Z T ORI AL R M. IR R DU IR P 5 25 20 - JE i sh B I AE R &
1M T80 516 E e Wit . B B RO R AE R R I Th e A 25 4

I W S 5 5 060 3073 HERE PRI S M b e 22 FELA, L oxi g 3 S e ThBE (0 52 m Sk A A 40 Ot 2
S A L) PR R T S T 2R A BR A o R T BB B B RE N, RS IR R TS BRI AS AL
G PERE S AL FIR, AT E I I AR IR SRR E SR R TS BB e B S i
BN EBERRAS, TR - A FEORIAE, EarEmE R 5 E . SR, R -
S P SRR G S LG R R L O Iz Gl H AT PR IE R d A, LR ILAE R SRR AR, TE4EREITFIR
TEFRAS . VAR B MU S G i s o ) B m s TR, AT A PR

TSR NP TE T A ML SRS T KR, (R Z B0 T DA B A% 0, o B AR N B R
SRR R, BUSZ IR T 7 VE ST AN 78 0 AR . ARERR BTN N SCHR b, 1T DARR IR GE S 7 40 R 3 A
FCE AR RIERE FOAS R E, Bl FEASRAL P oems SRS B TR B S, PR T
B S SRS . EEERE, YA 25 TR RS MRS RS ORI, A LA IE
RIERK R REEE DR B I R RE A2 45 R A8 B 3= P2 1 gl G e R4S SR AT () b B4 sl AR
PEARIP WL SEAZ O R R, ATh R = 0 ) 0 B AL 1) 96 IR AP 9 S 43 o

SR, N SR T 5 B 5o (i 3 5 5005 14 5200 R e AN 0448 B 2H o Wk A A D 40 v 1 =8 10 B 1 25 AR,
HBER NS B B AR S5 M . B IR DRUKT R S AR D Re . 7EM B 21 4 fk & COPD %545k
o, W R A R B0 TR A T B R, B HBE RTAE N B BRI R AR, TR N IR
WM E TG, AVs A B 3 518 1 e ib M 2 0O DE, 70 e i) Mo B35 1, HARER
BB E LA RIS —— X — B 2R AW R 516 3 0 KRG R ERS 3L E R,
ARG “HERDREA” B X0 —.

MET, DA EREER L BR . EFER AT S EE A E S E R (Viral enrichment) WARR I 75580, N
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G W 3 93 B 2EL R SO AL T B BRI [75]-[77]0 IX eI vE BRI TR AR P 57
FIfIASE R I S E ) B, BB R AR B A . REWNIRE A - AR M. LK
PRI SC AR B IZ T RE O T BE o ARRBIFUNE AT LRI — @SRRI IE R 2 2
FEE, PO PR MR AR T BARERA., R RS
M TBL MIIRESERIRIL . 15 3 MR AL S A R T s R S AL S O R R OGHE: = RIS
INNIFRERUEIAL - 15 E - S HAESE,  LARGEAY) A AT O IR o ) 22 R B 2 DO
TR TR RR AL RS 0 T TSRS, Qe e gt o A L LR S G R A 2, ORI I 3 26000 B ) S B R R VA
BT AEYNR T K

B2, PERGETR AR R S E AL S R BN IR, T TR T R 5 AN T B
SRV TNREHESL . MAHRIR B “ A B LIRSS “ i e, AR B BUm e 5% i 41 - A7
H - 15 E=Ju ARV, PIRIE R R T IR AR I — YU TSGR A ARERIR 4B s FROIE 9 R il
SRR, YRS FUI TR RS T .

E&MHE
VI SRR 0 s T 90 5L 2 A1 0 e B\ TRE PR3 2 4L (01 F e 5+ 82341111).
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