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Clinical study on Mycobacterium vaccae combined with bedaquiline in treatment
of multidrug-resistant tuberculosis
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Abstract: Objective To evaluate the efficacy and safety of Mycobacterium vaccae for injection combined with a bedaquiline-
containing regimen in patients with multidrug-resistant pulmonary tuberculosis (MDR-PTB), so as to provide a reference for optimizing
the comprehensive clinical treatment regimen for MDR-PTB. Methods A total of 100 patients with MDR-PTB admitted to the Third
Hospital of Cangzhou from April 2023 to March 2025 were enrolled and divided into a control group and a treatment group according
to different interventions, with 50 cases in each group. The control group received conventional treatment combined with Bedaquiline
Fumarate Tablets. On the basis of the control regimen, the treatment group was additionally administered Mycobacterium vaccae for
injection. Both groups received continuous treatment for 24 weeks. Clinical efficacy, sputum bacteriological conversion, lesion
absorption, cavity improvement, and immune indicators were compared between the two groups. Results After treatment, the total
effective rate of the treatment group was significantly higher than that of the control group (94.00% vs 78.00%, P < 0.05). The success
cases of sputum conversion and the negative conversion rates of sputum smear and culture in the treatment group were all higher than
those in the control group (P < 0.05). The total lesion absorption rate and total cavity improvement rate in the treatment group were
also higher than those in the control group (P < 0.05). After treatment, the expression levels of CD3*, CD4* and the CD4*/CD8" ratio
in both groups were increased compared with baseline (P < 0.05), while the expression level of CD8" was decreased (P < 0.05).
Moreover, the treatment group exhibited higher levels of CD3, CD4* and CD4"/CD8* and a lower CD8" level than the control group
(P < 0.05). Conclusion In the treatment of patients with MDR-PTB, the regimen of conventional standardized therapy combined
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with Mycobacterium vaccae for injection and bedaquiline shows a clear synergistic effect. This combined strategy can more effectively

promote pulmonary lesion absorption and cavity improvement, significantly increase the sputum bacteriological negative conversion

rate, and exert a positive regulatory effect on immune function. The overall safety is controllable, with no significant increase in

treatment-related adverse reactions.

Key words: Mycobacterium vaccae for injection; Bedaquiline Fumarate Tablets; multidrug-resistant pulmonary tuberculosis; negative

sputum bacteria; immune function
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Table 1 Comparison on clinical efficacy between two groups
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Table 3 Comparison on lesion absorption and cavity improvement between two groups
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=5 FHEFREBELE
Table 5 Comparison on adverse reactions between two groups
ZH n/fl M IS8 o /41 k2 JHE T Re 2 /451 AR/ K%
POty 50 2 2 1 3 16.00
biatig 50 4 3 1 5 26.00
3 g KO, F ik, DIAMEMKTE MDR-TB #697 H R H R

i 24 S5 A% 0 D 2 i A BREE A% T B 7 1) 2 20
B, TEEEIL T EER BRI, SO IR
BRAS AR BRI AY) ST A
WL, A ERVE I A R 24 85 B AR W ia ],
FRELIEIN RS H XS PG TAE ™ IR K 71 R
N, NGRS A H R RS 4,
Xt ORI 25 B H INIRLE R S S B ARRT iR
K SRS A I PR i IR I o~ SE DA AME

DUKEM & T 7 He MR BT 2, LAk
FENE AR 25 4% 0 BORT T ) = R RR AR 5 Fllly,  Jd
BELEKTT 4T b ) e AR AR, AT ACH R A R i 4
BiETE, AR ATP & IR I C
iy, FOMART AR TE, FH ATP SR, A4S
1273 T T R e B (HENLAN A2 1T 52 214G 2] 5 2 2%

TR IR PR N FHIE g, RV DLk e k& 3 284 244 285
EvRIT sk 7 75 42, {5 MDR-TB Il PR 4 B 4K SR
Wt e, BRI REK. A RRMR
L BRSO . EX IS ST,
G g% 4R Bh IR YT O A EELE T TIORNS, N 4E
FRIT . $EmA @R R A T TR G REAE
SRR — PRI, RS E54%0
B B s BEAR A PR, B B3 A s A
SR, %2R IR A S SR A
SRR B AR, SR S ThRE, R
FE I G g% SN, BRI METE 25 A% Al B o 5 Ty o
RIFEBEERI, RERER, WITHBT SAN
FETXEA (P<0.05), AT A% BRI %
59 SR R ) m TR A (P<<0.05). 1



<1048 » FENBE4H 202654 H

LR S

Drugs & Clinic Vol. 41 No.4 April 2026

U5 T BE2E 3 R AT T A 165 Thil B G028 3 25 K ELE 4
PREALIORE, MTIHRTHTE 55 S5 A% 0 B B R
REJT, ZHIFAE R R BT e B[R, eI
JRAERARIE N, EIEE R T HLBE RO, 4k
1M Bh T3¢ w22 26 il 45 4% 55 38 IR T IR, $2
P B8 IR P RS TR B e R 31, A 2 5 A% 18
AV BRI B LR R A, LM P A e TR 2
AEREZR L EREESCEETH, BT HARER
HRSGE R S T4 (P<0.05), REE
YAE I S RSN 23 VR P A B3R B0 B A 3. JR
RILE T BEA- 0 B AR N — Pl g S i, vl
FZHESHUAE L Thl B ARG E R Z . B
REWE M SR M S b R TR 2, Rk T 4
F-12 SR M PR 1 (9 i, BRI 5 3 TR -y A
JRE VR B IR F - ()77 A, 498 5 I 4 i 5 e P2 4
XF M A AT R R S R KR ), X AR R
HEIR IR IR S CEH BRI B 5 A RV IR BRIAZCopL i D4
5 IR, BEA A R E RE S 5 (I i A Z-10 A1
ALK 7B SR MM E T RIRE, AT
il 3k FE 980 S B B AR SRR 4, AT 98 S Y28 9
MR, AAGUEE S 2R A QS R AF0S),
MDR-PTB [¥G97 3, AMUAKI T 3 ik 7 25
VIR R, EE R RN R 3 S T A A R AR
ZREEL, MTB Y] FEWUAR R IR G 55 1%
FPETNRE R AL o A I T bk L0 R S KT
F T UPAl 4 S R4S, CD3*. CD4* K CD8* T itk
B pfE ey A R B EEAER, Hd
CD4"/CD8H & i & S i V- IR G s e b, SERFZAA
WbTiE B S FA B T thaeis el AR,
YBITJRIRIT 4L CD4*. CD3*. CD4"/CD8* #ixk ¥ &= T
YTREZH, CD8RIAME T4 (P<0.05), $&/Rif
JTAITIENT A M e Th Re S AR E A, X TR
I AT RCEAR e e 2 JE it . JRRE T X7k
AIEEANTHUAR I A0 G . A G S R P 2
REGTNRE, (2t T MBI IEIL, JHRTH R
E vk gn i = TR IR ), R, ERes S a9
M 2 -2 S5 BORBE T IAH R 400, AT 2 58
WU BEARSTI0T BE 7, B A 285077 i 7 P ot ] ) s B R
UbAh, 27 IR T 3 A A T G g
PEFE XT3 S A (13 B el 170,

G5 LFTIR, TEHRbRHEALIR T SEA b, B E
FABE AR 23 BT B R S 500 5 DL e bk, AT 2 25 4 T
MDR-PTB H& [MIGIRST 8. &7 AT

BERER I IS G AR 0 R B R I =,
HFREA ROR T B e Thag, H AR EEMA R K&
PR

MBEFR FAANHAFARELEF TR

SE 3k

[1] ™, fT2E, T4 % SR 2 4/FE- i 2,
W BRI AR R R T A E 2 RO B
A AE (3], R E BG4 &, 2024, 46(7): 778-784.

[2] Z=FeiD, XI4sE, =Pl 5 & DUAMEMR 4 1 R A6 R
AT R I T 22 245 il &5 1 7 280 % 22 A Ve WL 5% e PR E 92
[7]. BRpGEE2Eae &, 2024, 53(7): 958-961.

[B] 2, k. HS A BT WA S 4
TRYT SIS G5 AZ IR R AR E2 7], IR &R 2
k&, 2021, 14(27): 76-78.

[4] XA, 5KER. #RB:A 2HRZE2HR #B%EFE 7 RIGITYI
TE AR IOET I 25 A% 1 W R 5 SR o ol £ A O R T R )
[J]. WGREE 2247 98 5 52k, 2020, 5(22): 35-37.

[5] #IJ3E, B0, w2 g5 % 4 O R S8 97 5 R
& 5 4R 2021 SE/R) (1], FHE BB 44 &, 2021, 43(9):
859-866.

[6] Ali Mohaidly R. Integrating technology into public schools
in south Lebanon: Opportunities and challenges [J]. Open
J Soc Sei, 2025, 13(11): 22-33.

[71 "HREFSLEIR Y2, PUEZ0H4) UK vEmki R
IV ER=E SARAr K W Ry % 23l B N )7 A
LRI (1], ARG RFNTR AR E, 2018, 41(6): 461-
466.

[8] HiBE%E S, hIEERZSIERG S, RIEESES
FeEat, % WK ESEAZRE 1] PEaR
B 2% &, 2020, 19(10): 891-899.

[91 HHEBFAMERSSEZRETWER S, B
PRI I PR B2 22T 78 APty IRYIT 28 = N IR B, 45
Fp ) N ERE I 45 4% s ORISR B 5 (2023) [1]. R E
PEIEEE 224K, 2024, 24(12): 1365-1375.

[10] AR F iU oy A8 Qe 40, R [ BRI 22 i
SR 43 23 B RAR T 2 R 4, o [ F 9 2 I o 2
SR RAE U F LB RS, & RV G
FAZE -G IERE JSRbk R I SR =12 Wi i (3], TSER
Hif%, 2020, 11(8): 601-606.

[11] Fk#k, Bk ®, BRik, & MR ILARECE DUk kG TT
it} 22 25 il 45 4% A FH B 0 B - S0 R 2 Bl (M
Fi [J]. IR EHRE, 2024, 41(12): 855-858.

[12] &FF, BFF, EE, & ORIZM S TR B A R
% Uil 450 W S B T REFA M0 B e PRI 30 d [3]. AR
TR 44K, 2020, 38(6): 61-63.

[13] BR¥uy, Rk, BRET, & SCRMEEIEIT VI BB



FENEFE4H 202644 A ARt bl

Drugs & Clinic Vol. 41 No.4 April 2026 + 1049 -

[14]

[15]

S IBE R BT RO I TTRES, 2019,
40(10): 1386-1390.

XALSE, BRAEME, A, 5. TR T TAH BRI
VIR IRBANG S 4 A B¥aT7 77 £ 7 80 7e (9], E
B7B5 4% &, 2022, 44(2): 125-130.

MRRR, FRRE, PSR, % MESY4EER D AN
FAXTHIVE B 45 4% CDA4* T 4 0 REF-45 520 [J].

Hp 85 4 35, 2023, 45(6): 575-582.

[16] B HE. il gt iz 2 3 41 JE Ik O 400 P ST % B I o 38 2
PD-1/PD-L1 MRk S5EW R X [D]. #5175
K, 2012.

[17] MBSt M, X122, 5. BT BB i HIV
YA H AL BT B T AR IR G 41 B I T 400 0
Qo [J]. HpE B AR, 2023, 45(10): 925-931.

[FEmE £ 5#]



