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[Abstract] Tuberculosis is one of the most common opportunistic infections in AIDS patients. Following the
initiation of antiretroviral therapy(ART), HIV and Mycobacterium tuberculosis co-infected patients may experience
tuberculosis - associated immune reconstitution inflammatory syndrome(TB-IRIS), leading to disease exacerbation,
recurrent hospitalizations, and even death. Although extensive research has been conducted on the pathogenesis of
TB-IRIS, the underlying immunological mechanisms and associated predictive factors remain unclear. This review
aims to summarize the current epidemiology, high-risk factors, predictive factors, and immunological mechanisms of
TB-IRIS, in order to enhance the understanding.
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AIDS #1145 #2955 (tuberculosis, TB) [\ Jy 42 Bk 12 Wi 47 1% FE 2 YU e S #1697 (antiretroviral therapy , ART) 7] LL B i
Peig . B 2022 FIK, 2 BRI HIV/AIDS 3% 3 900 J7, s HIV/MTB & R YL & 15, SR 38 40 /8 & 7 o T hg
A& IR 458 0 BT (Mycobacterium tuberculosis ,MTB) J& Pk 8 A5 AR X MTB R i B R E SN, F) A TB A 26 fa
PeEA LS A W, TB BN REEMERFRATZ B O KA 47 4 fF (wberculosis-associated  immune
— 2 AIDS 8w WAL S PR M AT i K 22—, reconstitution inflammatory syndrome, TB-IRIS) R} AIDS-TB-
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IRIS®, IRIS 1 % A 5l e R AL 35 VIR O, 2o BE (1 429 )2
R RE I ZH A5 40, 2 T K A B i ] BR AR R IR YT AR
O BN B E 2 H . AIDS-TB-IRIS S — Fh &2 7% i % 3 1
& R YV A K T, T, XS ATIDS-TB-IRIS 19 7
TE A S AL FOAR G T B 715 N W, AR SCHUXS AIDS-TB-
RIS M AT BUAR | & B 28 10000 A1~ B A 928 BIL o il Jie 1k 47

— AIDS-TB-IRIS T B4

MR WHO 38,2022 4E 4Bk Al 858 & TB % 4 1 060
FNH 2 6.3%)E HIV &2, 2020 4 v [ 50 19 B 1%
il HCs & A 19 42 [E AIDS-TB 4 45 W 78 ,2015—2019 4F 3K =
HIV &3 TB B 3 0.7%Y, HIV Fl MTB & & YL i,
A9 T L 52 ) AT N T 68005 740 . MTB Jgk e 2 3 HIV
Sl HIV A BE S5 800 & e (45 HIV 4 JF MTB e & 6 2
Ty RE ™ B AZ A0, IR YT SR R D B AE T SR AR

B T R SRR BILAA B 45 HIV/MTB & 91 1% % ART
JE T iR & 2E IRIS, (i 45952006 SN 42 2 sk vs o 4l HIV/MTB
GIFIERGEH ART )5 IRIS KA RN 49%~54% , 28k EA1E
ART J& 3~4 JH AIDS-TB-IRIS 76 AN [7) b IX. & A W 5471 22
5 ,2020 4F 3% [ AIDS-TB-IRIS % = % A 22.6% , ElJEH
54.2% , 3 X LK 40.7% , 2 [F K 16% , TA VI N 9.4% ,
A6 13.79%%9, [ B AR #4152 i AIDS-TB-IRIS & 4 % 2015
AR IRZEFE S T A A T 789 IS [H) AR % BE HIV/MTB & I J&&
e, KRB L TRy R E R R 18% M 7%,
AIDS-TB-IRIS # E. A B BRE , — A3 Jin 28 5 7 58 % 052
W HE B IR YT S O S AR B IR), IR 38 0 58 4 BF A,

Z.AIDS-TB-IRIS 5B EE5HME F

T fi AIDS-TB-IRIS 1 i /i X2 RN B0 B, AT L) 2 i
R, W RIS MR E . 254 B BFSE i , AIDS-TB-IRIS
e e PR 38 3 B A v A S e A b R s A2 R 7 T, 22 S PR
AR O A

L fa 3

AIDS-TB-IRIS J& &1 %F MTB $t J§ i — Fh 4 528 P & I Wi
ZIBFGE RV, F CDAT 40 Bk~ Fn HIV 7% 2 48 it
&, 5 AIDS-TB-IRIS &A= % U1AH M, BF5¢ k 3, AIDS-TB A&
L CDAT 440 <50.50~99,100~199 F1=200 M/l
B IRIS % 22 R 458 72% 63% 52% K1 20%", F:£k HIV
5 24 40 i >10° $5 01 /mL %2 <10° ¥ U /mL B % 4 IRIS B9 KUK
BEFHEM, LW IRIS 1Y T EAK I 2 G g Dy e pek i, %
My ART J3 8 J5 CD4*T 20 B 7140 35 58 m , £ 80 £ HIVI
BB, [, TB AR PR R FEAT ART AT A8 5 AIDS-
TB-IRIS &EAHC, AHITE A, BLE5 %0972 I IR ART,

KA RIS RN 1%, TG AT 8 AT ART, %4
IRIS LKy 5% 9, okini, i F 8 5L ART % 58 3717 5k 1 26 4b
TC R F H AL B 45 A% P b B R A1 RN E 5k IR ART, [
W} ART 7 MTB {1 75 67 f B 4% 108k Y vl 8 5 AIDS-TB-
IRIS % /& 47 X%, IR W TB-Bg BT 57 1A H # F# ¥4 (TB-
lipoarabinomannan , LAM ) FH # th J& TRIS % 2= # &5 £ [ % 2
—0el g Ah  fE 3 AL P AT EFE ATDS-TB-TRIS & 5 1 H .
e F — TUEE X HIVIMTB & f B B8 5 BoR , 453
KIR2DS2 & [A Fl HLA-B %5 {37 3 [H ) {1 4% % 7t AIDS-TB-TRIS
B XU B i 5 — U 5 L, HE A 11.6-174 11.18-607 il
TNF-a-1031 % [H 9 HIV/MTB 4 3 & e % W 5 % /& AIDS-
TB-IRIS™,

2.7

FI i, AIDS-TB-IRIS ¥ JC 8 iF 55 (9 B0 P F . 1 RIS
550 0 49 4 RE SN B AR G AE AR AR 4% AT A PR R 48 4T
PR 4 W T AN DRI 22 i 9 TR 5 K P S A, AR
] TRTS By A& A FRR FE 28 WA L H . ART Hijfie 4% 4
Jg A 1L-2 1L-6 IL-18 ,CRP sCD14 Fil IFN-vy &5l 515 & 7+
i, AT AIDS-TB-IRIS & AP 920, A BF5E il , ART Fi B¢
AR 3 1L-6 5 CRP, B AIDS-TB-IRIS & 4 iy #U8
N 92% , W i i T BB 11.-6(80% ) AT CRP(76% )M, 1L4h,

M IRIS % A= B2 4 4 it B 7 /K7 BH B 88, a0 10-2 116,
IL-18 .CXCL-10 IL-33 .IP-10 ,TNF-a .CRP sCD14 Fl IFN-y%5 ,
XU N T A A e T AIDS-TB-IRIS M % % £ 458 h

FHIGAE IR, 5 TB & & R 2 500 s A

=.AIDS-TB-IRIS 1% @ #l %l

AIDS-TB-IRIS 19 & A, % 1 T fo 5 5 g P 4k & 1 ™
HEEEXT MTB 28 ] 1 205 S o £1 % MTB By G 28 i 2, 3 %
1 CD4*H1 CD8*T bk EL 41 g A 5 1438 B s 908 17 25, R oA/

Wit 40 L A0 DC A5 (0 [5G G 88 v 25 W ] 40 22

1 M g

T R R A B A HIV f MTB & 48 36 |2,
F HIV/IMTB 4 I B & b CD4T ik B 40 g T8 i #8345 , ART
G i A o P v 7R B R A T PR G 8 G T B e LA 4 o
TB By & S, HETC OB m EEhHn T .

(1)CD4*T k[ 40 it 55 6 1% b L SR Al

AIDS-TB-IRIS & # % F B4 Th1 406 5 0 1 5% ,CD4*T
AN K A3 £ TS AR SR {H LBk 4 . 7E ATDS-TB /B #,
H CDA'T 4t iy 52 5 5 PE B JF #4346 Th %A1 Th2 %4 41
JL o Th 78 26 f T 53 53 0 TEN-y 55 98 M40 i[5 5, 5 Jm 3 4
SUIRIE SN, Tl Th2 ZU 20 g 53 W5 1L-4 F IL-10 %40 % P+,
Pl S e B S BREE , B SR AE B TRIS & 2R (/N B B o
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Fomes (Thl & RN T, S 5MMEE T MO 405E
KT )M WINPT Th BB, &% B8/ BUZE TRIS i #2 vh
Eomes*CD4*T 4fi g L 1) 5 56 2k W 35 85 m1=1, 78 BF 58 AIDS-
TB-IRIS 75 CD4*T 4l il T g #2 vhy, L & 3 MTB 45 57 1
IFN-y*CD4*T 21 Jitd A AL Eb 470 38 o, iy L s 2 338 Ak 400 5 1k 34
5, [RIEE Th 759 41 g 43 3 (9 IFN-y IL-2 F1 TNF %5 410 i[5 1
Pyl T W WE S GE  AIDS-TB-IRIS & 3 b £ ik
CXCR3*CCR6 I CXCR3'CCR6™ Y 411 g B 2 75 F 3L 2k K
CXCR3*CCRO™ 1 41 JifL Y A48 % #i5E S0 Thl 40, w7 W2
IRIS & A= B ,AIDS-TB-IRIS f& 3 1 CD4*T 4H AL 15 F 2 fr 1)
Thl R, Hyk, ZWise£8] AIDS-TB-1RIS {8 # 75 & £
IRIS I CD4*T 41 g B P21 K 5 CD4T 20 M35 16 4 56 7T %
PE 1L-2 %Z & sCD25 Fl IL-7 &t 3¢E RIS MR & B3 m™, it
41, AIDS-TB-IRIS #2378 CDAT 41 Jf ¥ B4 hn g [/l h, Hag
A 5 M SRR W L 317 A O Y, 4000 1292 CDAYT 41 i
Lo 38 i, T R e iE A2 CDAYT 21 B 451 00 466G, CDAT 41 Jia
PRI 2 KA

(2)CD8*T ¥k L 41 At #E v | 2K fliy

AIDS-TB-IRIS ) % A= 5 CD8*T 41l fg #E & 3% Jin Fn 41 fg
Lo RS- A4 56, W98 & B TRIS & A B, CDS8*T 41 g %5 & )
VA Bt 20 DR XU 0 A= T 84 o, AR S, 78 ATDS-TB-IRIS
B A B] CD8T 4l fifa 4k 155 B #EIB IR A, A8 — 30050 5t
il KLRG1 \PD-1 Al IL-27R 374k CD8*T 4 it #€ 36 IR 45 11
5% h % B0, AIDS-TB-IRIS & 3 75 ART JF 4 15 & KLRG1*
PD1*CD8*T 4 ff1 5 4F TRIS A& 39 I, 3% £ 75 76 L2k i) TRIS
AR CD8'T 41 i #€ 3% B J3 5 w4, HR L ART J& CDS'T 41
6 £ T A 2 PR -4 , ATDS-TB-TRIS % CD8*T £ Jifd 1 i
i) AL AR CDST 4H Al 1 Lh ) 3 & | T 4l A CD8*T 41
Ja HA AR, I ELALRE CDST 4NM A R 5 IRIS % 2E & 1E A
e,

(3) fEE AKRAMN T (invariant natural killer T-cell,
iNKT) # PE3 5

INKT 2 3% 22 [ 47 5 328 038 I P B 28 1) T 40 B S 7 7
AIDS-TB-IRIS & H AL il i HA7 #2258 LB, 78 [RIS KRBT,
AIDS-TB-IRIS f# # v iNKT 41 fitd [t ] #l CD107a 3 ik %5 3
I, 3 46 240 ifg 32 B & CD4-CD8HNKT 40 Jft | ifii H. CD107a B9
K55 20 M R O AR G DK e INKCT 490 B 0 A8 i 1) 400 i
PETTBEA B T TRIS F 928 S5 BEESST,

2.4 H g

TGRS E, B e e AIDS-TB-IRIS & s AL
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FIAR % 00 2 M . 3 2 4 2

recognition receptors,PRRs),

A1 i R A 2 B 2
{1 5 Toll #¢ 5 & (toll-like
receptors, TLRs) ,Nod #f 3% {& (nod-like receptors,NLRs) il C
UKL SE 2 Z K (C-type lectin receptors, CLRs) %, 55 MTB #y
YU A BRSO 0T §8 25 AIDS-TB-IRIS % %% HL i1 49 4 4
PEFRBANF PR,

(1) B A%/ B 20 if 3% £k

BARZ /I AT S HIV AT MTB B (4 58 — 8 Bl 2k, H0 3t
K 2 3k 25 5 R 48 RE /MR VS 5 AIDS-TB-IRIS & A= % U Al
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J IR B — B8l U, S /PR i B 0 76 AIDS-TB-IRIS

T BE T L R R AR, AAE/MAR i NLR 58 0L 5

(I NLRP3 Fil NLRP4) 53 Jft DNA 832 %% AIM2 2028 i)
RIEEZEW , W AT caspase-1 FLTEHH M caspase-1 7 i
T A 16 PE G pro-TL-18 FI pro-TL-18 28 & A3 1 Pk A9 TL-18 Al
IL-18%1, 5 WF 55 i, IRIS %& A= 1) AIDS-TB-IRIS & # 3 ik
caspase- 1 19 SR A0 L), 2 RE /MR TG AL AR 7R 4 1L-18
IL-18, VA B 4 5iE /MA A% 1% 2% NLRP3 F1 AIM2 ) mRNA ik
¥y 25 m Ak IRIS BV, [ AMAGE B2 5 T R
E/NUR B o A IR S M i = AT 2 T A A T
i T A W R SR R B NLRP3 48 5 /A 13, [l i
R A B A i AR R 2K 2 K CSaR Al C3aR T 3 58 NLRP3
JERE /MR TH AL AN IL-18 43 347 j 2z | DL EAFSE H 7R A A
AT SO /MR BE O, TTREARHE T AIDS-TB-IRIS &%
o R 1 4 E R

(2) v 20 B 2 P 5 S B AL U

e PR 2 M Y e PR 2 S AR LT A TR S R AL 2 B 3
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R PR 2 R T T A AR DG R T MR 2 B I 3R B A
(anti-neutrophil cytoplasmic antibodies, ANCAs) 5 4 4 Jitd
WAL G, E—T4 X ANCAs (BIFSE % B, AIDS-TB-IRIS
SBEAE ART 105 (09 470 3 M 28 (1 K P B IR, 3 W3 AIDS-TB-

A& (patten



[ b A7 08 2 A5 Yl 2 4 2024 4E 12 A58 51 855 6 11 Inter ] Epidemiol Infect Dis, December 2024, Vol. 51,No.6

-415-

IRIS fB 3 16 L2k 1 v PR b 20 R0 AL AN B, AT 38 BR MTB 19

G0, 55 A AE TB R T R B A5 0 O I 4
% 11 #ff (mmatrix metalloproteinase , MMPs) 3% 31 5, 45 i 5% 4
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(3)ydT 5 NK 41 iy Lt 51 2% 45 55 7 1k

~OT 42— /NI AP B ER T bk 4 40 I 4 B9 S8 KR T
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