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Abstract

Objective: To systematically evaluate the clinical efficacy and safety of specificimmunotherapy (SIT)
for chronic rhinosinusitis (CRS), with treatment response rate as the primary outcome. Method:
Randomized controlled trials (RCTs) on SIT for CRS were systematically searched in PubMed, Em-
base, Web of Science, Cochrane Library, CNKI, Wanfang Data, and VIP databases from inception to
January 13, 2026. Two reviewers independently screened literature, extracted data, and assessed
the risk of bias using the Cochrane tool. Meta-analysis was performed using RevMan 5.4 software.
The primary outcome was treatment response rate; secondary outcomes included Visual Analogue
Scale (VAS) score, 22-item Sino-Nasal Outcome Test (SNOT-22) score, Lund-Kennedy endoscopic score,
and Lund-Mackay CT score. Results: Twelve RCTs were included in the meta-analysis, of which nine
reported response rates. Quality assessment indicated a low risk of bias. The SIT group had a signifi-
cantly higher response rate than the control group [RR = 2.77, 95%CI (1.90~3.83), P < 0.00001], indi-
cating that the response rate in the SIT group was 2.77 times that of the control group. For secondary
outcomes, SIT significantly reduced SNOT-22 scores [MD = -5.29, 95%CI (-8.32~-2.26), P = 0.0006]
and Lund-Kennedy endoscopic scores [MD = -2.65, 95%CI (-4.31~-1.00), P = 0.002]. However, no
significant differences were found in VAS scores [MD = -2.64, 95%CI (-5.62~0.34), P = 0.08] and
Lund-Mackay CT scores [MD = -1.49, 95%CI (-3.54~0.56), P = 0.15]. Conclusion: Specific immuno-
therapy demonstrates significant efficacy in CRS with favorable safety profiles, effectively alleviat-
ing clinical symptoms and reducing recurrence rates.
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1. 53|

P 5. 5% 28 (Chronic rhinosinusitis, CRS) & f2 i 12 J& (118 14 5 3280 5 28 i [1]. # E CRS &
FIRFELI 8% [2], BRFEA 11%~12% [3], HIEUWF BIBE LIRS IR EY, CRS 4B E AT
FRE Ak 2k T BRI fAE]4].

CRS I W5 A4 S 4P BN ReRRAG . BRRM. MAEYKE. B EERYE, HHEERMNE
N2 G4 T HEHA[L], RIFEEMIRE. STRNME. AR, With R EER G K I HEE R
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HATVAYT CRS EZKFEAMMF R, Z3WiGayT 48 8l ol sl 4 G e iR . DIREIE 25 B =0
AP SEresE, A EESSITEC2 APINEAYIRTT A, BURBLEA . IREEH RAERE, T
2 & N i 8. 5% F R (Endoscopic sinus surgery, ESS)¥A97[1]. ESS REMH BUH RIFAZH L, Y2 sl bR 2 hE
fiff, EREWG, BEARIFREMIT . SR, ESS TiEMMRA Lk & EF R IEIRE, HEH
LR HE K S B PIREAR DL SRR R TR BRI L, 1T 51 R 52 VP A5 B 28 513N %5 i JE[5] [6], ESS
ARJF 10 FH K 5=IL 80% [7].

RS S 9% ¥R 9T (Specific immunotherapy, SIT) & H R ME— XS R YT 755 [8]. SIT ik 128 3 ik il Jif
FIE T SR 52, A KN %% 7577 (Subcutaneous immunotherapy, SCIT). i K %5 ¥4 77 (Sublingual im-
munotherapy, SLIT)% 77 . 7£ ( EAR SR & 2 W AR T F7 5 (2022)) Hhig i, SIT 2N AR B—%
AT J51%[8]. ZWIRTFTRY], SIT hr] N A T B CRS [9]-[11]. AHE T & FE VPG SIT 7 CRS
JTRE A, NIRRT AT S AR -

2. ZINEH*E
2.1. Xk ERE

K2 o E A (CNKID) 455 R (VIP). 577 #d AR k%57 £ (Wan Fang Data). PubMed. Embase.
Cochrane Library. Web of Science Z5%#fs 2. i A FE %8 2026 4 1 H 13 HAJFK R SIT 1647 CRS 1
RCT HrSCAHDG SOk K 38 I B B iR 456 7 TR R . OB R 4% “specific im-
munotherapy” “chronic sinusitis” “randomized controlled trial 7 2%; 1 R IAGFE: 4 Ak
BIT7 BTEESER T “RENIN IR .

2.2. XBREANFOHERRFRAE

2.2.1. NI
(1) WHFTZE: EWAMRIH SIT ¥BY7 CRS MW7,
(2) WEFXT R FFAAHNE Al S5HIX CRS 297 fe M 2 Witn it 3%, CRS fRli A& E K.
(3) Tt RI64EAH RE MIGIT M SIT 1697 XTHRALEE A RA SIT; H &1l Ja Xt 7.
(4) ZRfekr: © WHREIIES:(Visual analogue scale, VAS); @ &Jix £ 3245 Hil 22 4 (Sino-
nasal outcome test-22, SNOT-22); 3 Lund-Kennedy & P 5i1F40i%; @ 5% Lund-mackay CT 143

2.2.2. HEERARIHE

@ ZERF Meta 0871 @ T @ Wik @ SVGHE; © TERERN SR © $=
R GEHHE B STk .
2.3, XETHEFBTRHER

FIF EndNote #EAT CHAGTIE, WA RN RIS SERRIEE, BT &g NPRIER) SCHk. FERIER)
TR INEERIRE, WS5HE=ZZWFFTNLITERE . BEHEHNATER, TGN SCRR T B dE 2 I
Hl s,
2.4, EKREIEM

H P & 7L N AR #E Cochrane RGN FMEIN NN RCT CRRRI & . 29BN AIUSAR L 78 0 fh ik
W, CERBENBIEE N “ARRE:” fWfar, HEANHERR A B e M B IR A A, SCRR I =4 E
N CEARE” W . AT B IEIE S SRR, FIIRIER—EEN, WS B =40 N RILFERE
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HfRUR.
2.5. Gt

KH RevMan 5.4 #AF3EAT Eds 400 o R AR SR B %0 % (Mean difference, MD)RE R, 733K
A3 B R B U AR LE(Risk ratios, RR)EE XU % 57 (Risk difference, RD)K#K 7~ . Wil ¥R 448 FH] 95%C1 FEor .
5 2 AN AS [F I 9 2 ) ) S T P AT A 0GB I (12 > 50%), K HH BEATL A8 R4S 2L 1 AT 50080 43
Bty (12 <50%), WK H [ i RN AR g AT Hids 40 i . P < 0.05 W ZERBEH S #E L.

3. &R
3.1 XEBKEREREANTRERFFE

G R E AN AN R, WP AR TRk IE 1634 B, 4id SRR EE A SCHk 320 R, B SCEAEH
FEEHEBR A AR OCSCHR 673 F,  HEBR T T b s e R a2 VR 9T IO SCHR 629 G, HERRIE FURBUATT 15
Bk 78 i, HEBRE FUN RONFFISCHR 119 5, HEBR AR 85 R R bR KGRI ICA SO SCHR 71 5, Al
A 12 @ [9]-[2013CHR,  SCRRITIEFRE S 45 R (WL 1) 9N SCHR B B AR (L2 1)

RRPICHIREILRBHIIIR (n=1634)
FEMMN (n=291)
Tl BHEE (n=135)
FHEHIRE (n=115)
PubMed (n=554)
Embase (n=338)
Cochrane library (n=108)
Web of science (n=93)

| MREEMIHR (r=320) |

‘ W AR (n=1314) ‘

| RSN SRR (n=673) |

‘ AR (n=641) ‘

SR AR
o TS RERERT (873
‘ BB (n12) o FRBTRE (n78)
R Ty N N
W A E AR B
IR (n=119)
o RBETRIBOERER (1-65)
o EERREEX (0=6)

Figure 1. Article screening process and results
B 1. XEFERIERER

3.2. REFH
KH Cochrane f far KU Al T B4 N1 12 TR[9]-[20]AF ST AT ot S vPAN . PP SR BIR: 25t
TUHA T IERRFIBENL 2 205 (A BE AL 736« THEENLRENLAR), PR #RF FEAR & “BEHL” T

AU BARTT I, Y unclear XU o 3 BCREGE : 2 BORF 58 A SR A O BB LR 345 46025 5t 2 TR R
PRI K2 B0 FEAR R 7B BB 57, ¥ unclear XU . H1 T~ FlH& It AR AR I (I TR . W3
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Table 1. Basic characteristics of included articles

F 1 NSCEREYE A HHE

e B Tt BT 1]

il (%) Wl A sl gl () it
Nishioka G [13] 17~58 36 36 ESSAJE +SCIT HHIEST 14.9 FEpVES
AsakuraK [14] 21~88 20 17 SCIT + BRI HHIEST 18 HRE
Nathan R.A [15] 8~65 57 57  SCIT + HHRIT GRS 36.6 B

Li J[16] 18~64 15 20 ESSAKJE +SCIT BT 6 FEpVES
Bassichis B.A[17] 7~75 36 24 ESSARJF +SCIT HHIEST 13 FEpVES
Herych OM [18] 20~55 36 54  SCIT+ ®HiBsT HHIRIT 9 HRE
Putera AM [19] - 25 25 SCIT WHRTT 35 B
Folker RJ[20] 16~72 11 11 SCIT + ®HIET HHIEIT 12 BHRE

HR#; Lund-Kennedy 5%
AEZE[10] 5~14 30 30 SLIT+ #HAYT WA 24 V¥4 Lund-Mackay CT ¥4
VAS $455; ZRF; AR
Lund-Kennedy P38i1F457
VAS ¥4}

Lund-Kennedy P 453¥%
Lund-Mackay CT #4;
VAS P43 SNOT-22 P43

FREZ[9] 5~14 30 30 SCIT+ ®HIBIT HHIRIT 36

N . ESSAKJE +
SEASUA 2010 [11] 18~65 29 25  ESS +SCIT N
IR 2010 [1] A W
Lund-Kennedy P45
B AU 2009 [12] 15~65 38 34 ESSAJE +SCIT  ESS 6 Lund-Mackay CT #¥45;
VAS #¥75; SNOT-22 14>

HIT5E), Z25F 5 NAEEAMEUKHL, ZHW Ry mE R 4RV EVET T, 0 O PR s
T E S, VERRRR, HARPIFURIEK, N unclear . 46K 2 8t Fuak s T e B4 RBdE, R
ViR B AT 7 R A, AP AT A AR R D7 R BT AL B 7 30, 174 unclear MU . 1%
BT ARt R T IS R RS, RAEIW R R e, PPN FE BT
TEAFAEIL L T] LUAE (S B AN 2 B 25 0 5% 5 TSR R A 00, 1P unclear AU ;s HLAYRIE 7870 Y S HL A i 35 oK
Vo PPIRMS . ST, AT TR SR R, i oy AU B AR (UL A 2)

3.3. Meta SHTER

33.1. XELF/ER: BYE

3L 9 Ti[10] [13]-[201WF Fedi it T RIT AR . S W ICIRIAEEROR R i ME(12 = 72%, P = 0.0004), ¥
FHBENUS AR FEAT A I 0 R ER, SIT AMRIT AR RE S THRA, ZREGEESRITFE XL
[RR = 2.77, 95%Cl (1.90~3.83), P < 0.00001], &MH SIT ¥3J7 CRS HIH RER &N ML (F MG TT) I 2.77 £
(WL 3).

3.3.2. VAS ¥4y

YN 2 T5[9] [101HF FTRIE A O CREAR A B038) 2] 10 (REIR 7€ &2 M) I VAS PRy, HLEE SIT VRIT T
Jei B RER I ECE I W ST IR AFAE R T 1 (12 = 90%, P = 0.002). K FH B ML HE A AL 4 4745 S 5
/N, SIT 4 VAS Por BEARSUR SRR TE Gt 2 bR R B 2 22 5 [MD = —2.64, 95%Cl (-5.62~0.34), P =
0.08] (ML 4).
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Asakura K et.al

Bassichis B.A et.al

~ | @ | @ | Incomplete outcome data (attrition bias)

Folker R.J et.al

Herych OM et.al

LiJetal

~ | ® O @ ®|®| @ |5inding of participants and personnel (performance bias)

. . . . . . . . . . . = | Blinding of outcome assessment (detection bias)
-~

~)
® 000 DO O O @ @ ® | selectve reporting (reporting bias)

QD -~ OO O O O ® @~ @ Randomsequence generation (selection bias)
. . . . . . . . . . . . Allocation concealment (selection bias)
®O -~~~ ® ~| @ ~|@ otherbias

Random sequence generation (selection bias) —:.
Allocation concealment (selection bias) _
N 2 e
Blinding of outcome assessment (detection bias) _.
Incomplete outcome data (attrition bias) —:.

Selective reporting (reporting bias) _

omervies MENNEINN N

0%

Blinding of participants and personnel (performance bias)

25% 50% 75%  100%

Nathan R.A et.al .
Nishioka G et.al o | . Low risk of bias I:l Unclear risk of bias . High risk of bias ‘
Putera AM et.al ? .
T2 ? ®
A 2009 [ ) ®
AW 2010 ? ®
Wi @® ?
Figure 2. Bias risk of included articles
B 2. HATHERERR
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% Cl M-H. Random, 95% CI
Asakura K et.al 18 20 4 17 8.3% 3.83[1.60, 9.12] -
Bassichis B.A et.al 28 36 7 24 10.7% 2.67 [1.40, 5.10] -
Folker R.J et.al 8 11 5 11 9.6% 1.60 [0.76, 3.36] T
Herych OM et.al 23 25 3 25  6.6% 7.67 [2.64, 22.30] -
Li J et.al 13 15 8 20 11.6% 2.17[1.22, 3.84] -
Nathan R.A et.al 51 57 18 57 13.9% 2.83[1.91,4.19] "
Nishioka G et.al 32 36 10 36 12.0% 3.20[1.87, 5.49] -
Putera AM et.al 32 36 12 54 12.4% 4.00 [2.40, 6.68] -
e 27 30 19 30 15.0% 1.421[1.06, 1.91] ™
Total (95% Cl) 266 274 100.0% 2.70 [1.90, 3.83] L 4
Total events 232 86
ity 2 = . i2 = = = .12 = 799 k t t |
Heterogeneity: Tau? = 0.19; Chi? = 28.48, df = 8 (P = 0.0004); 1> = 72% 0.01 01 1 10 100

Test for overall effect: Z = 5.56 (P < 0.00001)

Figure 3. Forest plot of SIT efficiency
B 3. SIT BHEMHFIKE

Favours [experimental] Favours [control]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
REZE 2025 -3.15 4.19 30 -2.17 2.96 30 45.7% -0.98 [-2.82, 0.86] L
85 2022 -4.06 0.99 30 -0.03 1.04 30 54.3% -4.03 [-4.54, -3.52] i
Total (95% Cl) 60 60 100.0% -2.64 [-5.62, 0.34] ——e———

Heterogeneity: Tau? = 4.18; Chi2 = 9.83, df = 1 (P = 0.002); I = 90%

Test for overall effect: Z = 1.74 (P = 0.08)

Figure 4. Forest plot of VAS scores
B 4. VAS ISR FRRE

-4 -2 0 2 4
Favours [experimental] Favours [control]
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3.3.3. SNOT-22 ¥4y

AN 2 T[11] [12]WF7E, SHFICIRITE R B2 = 0%, P = 0.94), SR [l e 2wt AL 43 A4t S 2w, ik
56 2H SNOT-22 P43 %t 1R 41 B (2 P& IR [MD = —5.29, 95%Cl (-8.32~—2.26), P = 0.0006], %57 A H it 5
X (UL 5).

Experimental Control Mean Difference Mean Difference
r r Mean D Total Mean D Total Weigh 1V. Fix 5% Cl IV. Fixe % Cl
LA 2009 -14.12 8.13 34 -8.92 7.56 31 63.1% -5.20[-9.01, -1.39] i
A% 2010 2557 7.99 19 2013 791 20 36.9% -544[-1043,-045] — & —
Total (95% CI) 53 51 100.0% -5.29 [-8.32, -2.26] —~li—
Heterogeneity: Chi? = 0.01, df = 1 (P = 0.94); 12 = 0% - 1 0 5 : 5 1=0
Test for overall effect: Z = 3.42 (P = 0.0006) Favours [experimental] Favours [control]

Figure 5. Forest plot of SNOT-22 scores
5. SNOT-22 ¥4 By 7R K B

3.3.4. Lund-Mackay CT ¥4

AN 2 T[11] [12]F 5, W AR ESS G SIT, &858 [ =i /(12 = 0%, P = 0.32), KH]
W] 78 RN AT Sy A 45 SRR, IR X AL E R TG i S X [MD = —1.49, 95%Cl (—3.54~0.56), P =
0.15] (WL 6).

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
LA UE 2009 -9.9 511 34 -9.25 5.67 31 60.7% -0.65[-3.28, 1.98] i
ZiAUE 2010 -12 4.88 19 -9.21 555 20 39.3% -2.79[-6.07, 0.49] =
Total (95% Cl) 53 51 100.0% -1.49 [-3.54, 0.56] —i——
Heterogeneity: Chiz = 1.00, df = 1 (P = 0.32); 12 = 0% 4 2 5 2 j‘
Test for overall effect: Z = 1.42 (P = 0.15) Favours [experimental] Favours [control]

Figure 6. Forest plot of Lund-Mackay scores
[& 6. Lund-Mackay CT S HIZR#K[E

3.3.5. Lund-Kennedy ¥4

AN 4 T[9)-[12]F 5T, ok 4 BUHF R Lund-Kennedy ¥ 4t 47 ue, #5218 5 B (12 = 91%,
P <0.00001), K FHBEHLBURNASE AL o347 5 o, GG 2H BT IR ZE 36 7 A B 2 B& K Lund-Kennedy P43, 7
B SiiE 2 L [MD = —2.65, 95%CI (—4.31~-1.00), P = 0.002] (.1 7).

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV. Random, 95% CI
e T 2025 -4.2 1.38 30 -246 1.35 30 271%  -1.74[-2.43,-1.05] Bl
FRA I 2009 -5.39 2.31 34 -3.89 3.04 31 241%  -1.50[-2.82,-0.18] - =
FEA I 2010 -6.51 2.31 19 -3.79 3.04 20 22.0% -2.72 [-4.41, -1.03] - =
85 2022 -4.8 142 30 -0.23 1.69 30 26.8% -4.57[5.36,-3.78) — =
Total (95% Cl) 13 111 100.0%  -2.65 [-4.31, -1.00] —e——
Heterogeneity: Tau? = 2.51; Chi? = 32.04, df = 3 (P < 0.00001); I? = 91% t t ' f t
Test for overall effect: Z = 3.14 (P = 0.002) 4 2 0 2 4
Favours [experimental] Favours [control]

Figure 7. Forest plot of Lund-Kennedy scores
7. Lund-Kennedy 345 #x 4K &

4. 71ig
CRS fl AR 25 &EREUCNRIH W . RE HEg TARI

AR AE, (HA7 CRS ARSI
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/& eCRSWNP)7EJ FEHLA |5 AR BEEAHBL, ¥LL 2 B 58 0E I BOARFAE,  HLIGIR TAEH AR F1 CRS # LA
I tHIL[21]. BRFURIE, AR SORE T MRS S R R K I . SEOBEZE . S BUREAREE A RSy,
KIEN CRS [22]. [Htk, M8z N R HAETT, Big ERIFE CRS MISEARIT R RIEEE/EM. SIT
AL I T AR S oI5 2R GERE T AT ATLAA 77 A G R T B2, 21 R P O A 380 A S B I TR K ek
BRIER, RLEH M —LIBITITE8]. HAl SIT CHT AR i i i 2548 W 11 50 176 7
AN 22 THE 72 2o SIT 1697 CRS J7 AR 3#[9] [10] [18]. BRI,  Xof-38% 4 5 55 P ik 3o SO vl LA szt . AR
FAXTREZGDIT A . ANReMT 2 /MR F AR IS, SIT AR IRYT CRS M fEIEHE .

AR FON SIT ¥6YT CRS (7 ZHAT T Meta 704, LGN 12 TI[9]-[20]Im PRAH F2, STk ot & 17 B 7w
AN T O B RIS, 25 R n (Bt . E 245 /ifadn & SIT JRJT CRS A%, 4ikE rnEEaT
KB HE VAT, RR =2.77 (95%Cl 2.31~3.32, P < 0.00001). iX—45 8% 9 1i[10] [13]-[20]#F 7T 25 1
e A R EE, ST T A B R AE(12 = 72%), % BT RS 50 i FEAFERE AR BRSNS
BOA NN 25 R AR A 3 . (R85 BRI T A RS IRV F I CRS &3, 8% MR IT A Al
IR SIT, AT BNl iR S0 2 5. x4 R S5 E RSN 2 T s —8, dE—PEsL 7 SIT 18
CRS 8J7 H HIIG IR OME[23]-[25] . IRELS Rifabrs N CRS IR W7 ROPEA (VAS ¥4 % SNOT-22 F
3 R B IT BN (Lund-Mackay CT #£43. Lund-Kennedy £F430) 7047 SIT 1697 CRS HIA #tt; CRS 3
IT RPN B SRR BV [1] AFFE R I SIT BB & i3 B4 19 SNOT-22 3¥43[MD = -5.17, 95%ClI
(—8.05~-2.29), P = 0.0004]#1! Lund-Kennedy & N 5114 [MD = —2.65, 95%CI (—4.26~-1.05), P = 0.001].
SNOT-22 {E AL IS A% AR I I 2 4E B R A AR TR R B B R, HSGE R 1 BE (L BRIk
MR 40 Mot S Th e 2 07 T (1 B4R 35 25 [23]-[25] - Lund-Kennedy ¥4 ) 238 I M %5 02 T IE 5K
T SIT B A ke 5 s B SER L SO IR L, X — S5 R 5 A BRI PIYESS FAH L EIE. SRT, 7E VAS
P43 Lund-Mackay CT ¥£43 7T, SIT 5% BEAIM LR BoR BE %25 . VAS P51 [ 45 ST
REH LU EA K: © VASERNR—RERIESr, 2B RIS IR0 22 55 R 3 s B R, sl It
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