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[Abstract] Objective To analyze the characteristics of drug resistance in patients with disseminated pulmonary
tuberculosis, and provide references for the clinical development of individualized treatment plans. Methods A retrospective
analysis was conducted on 71 hospitalized patients with disseminated pulmonary tuberculosis treated at the Beijing Chest Hospital,
Capital Medical University from January 2015 to January 2024. The susceptibility of Mycobacterium tuberculosis from these patients to
16 anti-tuberculosis drugs was detected using the microplate method for mycobacterial drug susceptibility testing. The study analyzed
the culture results of Mycobacterium tuberculosis, drug susceptibility test results, initial treatment or re-treatment status, drug
resistance, and differences in drug resistance types between initial and re-treated patients. Results Among the 71 patients with
disseminated pulmonary tuberculosis, there were S1 males (71.8%), and S8 cases (81.7%) of acute disseminated pulmonary

tuberculosis, with an overall drug resistance rate to 16 anti-tuberculosis drugs of 38.0%. There was no statistically significant
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difference in the total drug resistance rate between re-treated patients and those undergoing initial treatment [52.2%(12/23) vs. 31.3%

(15/48), P=0.089]. The top 7 drugs to which patients were resistant were streptomycin (Sm) and isoniazid (INH) with 13 cases each
(18.3%), rifapentine (Rft) and isoniazid aminosalicylate (Pa) with 10 cases each (14.1%), rifampicin (RFP), rifabutin (Rfb), and
capreomycin (Cm) with 9 cases each (12.7%). The top 6 drugs to which initially treated patients were resistant were Cm with 6 cases
(12.5%), Sm with S cases (10.4%), Pa with 4 cases (8.3%), INH, clarithromycin (Clr), and p-aminosalicylic acid (PAS) with 3 cases
each (6.3%). The top 7 drugs to which re-treated patients were resistant were INH with 10 cases (43.5%), Sm, RFP, and Rft with
8 cases each (34.8%), Rfb with 7 cases (30.4%), Pa and levofloxacin (Lfx) with 6 cases each (26.1%). The overall mono-resistance rate,
poly-drug resistance rate, and multidrug-resistant rate to 16 anti-tuberculosis drugs were 9.9%, 7.0%, and 11.3%, respectively; all
mono-resistance patients were initially treated; there was no statistically significant difference in the poly-drug resistance rate between
re-treated and initially treated patients (13.0% vs. 4.2%, P=0.591), but the multidrug-resistant rate was significantly higher in re-

treated patients (30.4% vs. 2.1%, P=0.002). Conclusion Drug resistance in disseminated pulmonary tuberculosis is severe. Clinical

physicians can develop personalized anti-tuberculosis treatment plans based on drug susceptibility test results.

[Key words] disseminated pulmonary tuberculosis; antimicrobial susceptibility test; drug resistance; multi-drug resistance

SRR E T E S ML Y, AR DA
21 (WHO) BB T, 2022 4R 2Bk R S5 A% s %
1060 J3 5, o 8 [ 16 45 4% 0 /2 5 74.8 T I, Y
KT ENEMENEE VO, JH4EReE 3 M, mA 4k
PER S5 4% RRSERIPE RS54, SR AT B 22
o k3 2o VA% 9 5 R PR 5 A A s i R
W, IERIES | EWRE, Al RSN B
I AR ARG RAFAE, Al b2k . Wbk e
PRI M AT RE RO I 45 A% R T iE A, IR
T 0 S50 5y RO IR R S SO R 28 B S5 R AR
[ VAT M R BE R, LR 24 i A % O Al 45 A
HYNRITHCRAME, R E. KT, AT
715 LA TR O Al 25 A% 2 3 B I IR A 8. S5 T 24 R AIE
HEAT RS HT, B AR I RYAYT I 22 il T 4t
BE S RE, DAt IRy AR .

1 ARETTE

L1 WS e AR R AR A s Rk
Ber Bl E MR g, R 2015 4F 1 H —2024 4F 1
HZBEMIR B 71 490 1A 547 B i 2 A A 5 26 I
PR RIHEAT BIE M. IAFRIE: ()45 2017 4E
(S5 WIFRUE) (WS288-2017) Il A T35 B P it 4%
Wi R SAAG 2ARRAE , BB . A s A AR TR
TR AR 2843 BT TR 355 75 R B ol 8 2 R 465 % 0 AT AT
()4 B AT EE RS BT UL T T 16 P Es 259
BRI G . HEBRARE . VAT I AR O S AN 2 AR
PEIRIG 45 AR . AHFFE 200 #R R RF M s b
s MRk R B e 3 51 23 W AZ A IE (LW-2024-029 )
1.2 Ik

1.2, PORMAE  WCEREAMER . AER . Bl
W 2R IR G G SR A SE YR

122 RFER TR W (GRS =
Y RURE) HEFER T EE, SRR P B MGIT960 15
FRERE TR . M. A HAB AR AR AR

123 BRARME R TE S XA R T R A IR I
AR W1 B A BT B S A RE BT BE
Z: JROCHR [10-12] 1Y J5 1 5645 T 7E 168 rRNA, rpoB .
165~23S rRNA [f] [ [X (internally transcribed spacer,
ITS) Fll hsp6s JE (K 5 41] , B PRI 5 45 SR 7E NCBI ¥ 2l
(http://www.ncbi.nlm.nih.gov) 47 Blast LX), #aE
LBt

124 WUt O BT R AL AR 25
R an) & (B Rk s ERIBARPHE 2 TR A R A
) 5 25 4% o> BORF X 5 00 BF (INH) . A 46 P
(RFP). ZJH¢ T B (EMB). #5% % (Sm). F4mmE T
(Rft), FIEAETT(Rib) . 7oA 2o i S b 2 (L) . 52
PAYD R (ME) . RIR# R (Km) . FOR K2 (Am), &
il %5 3R (Cm) . TN B 5% M (Pro) . X 24 2 K 47 R
(PAS) . X & FEAKAG IR M0 (Pa) . FEhi % Z (Clr) Al
LTI (CR) It 16 FhILLE A% 251 1 U

L3 fERREX ()RR, fRETABET, X
E—PLEE % 258 7= LE R 2 P 1) B8 BT o e Bl s AT —
25T 24 J2 48 R A1 25 B0 B 25 0 /R S5 A% 0 BT 1A
Xt b 16 LAY B ARSI 2y . (2) 5
M2, Z M (25 25200 27 10 )7 95 e (2019 4R i
i)Y U, FRIRS GO EG A R S T B IR X
Xf—F—Z P A 2. (3) 2Ty, TRIASPiK
TR A 7R G AL IR X P el B 22— 2R BT 4G
KA 2, AHASELEE R X REP MIINH 25 . (4) 1}
224, JRWAN ORI AR RN S RT 2
(] i % REP FININH 245 . (S) XU 52 i 24, A1
TR SR W R S BT 6 — R LA A% 24 it
2y, HX 55— Fh Sk i sl FH A SO R A 40 45 %
A2, (O)WNRRE, MM RN Z LI,
B2ginyT, SIS AR T <1 A . ()R
AR, IMBEAAE 2R =11 A L
B WAR MO R,

L4 WEEDR e M AT BRI 25 % 0 B 45 4%



AT R R R . ORI AR . VAR
M. WAL, LA RG5O T 2 2
Z5.

1.5 GilEAb B SR A SPSS 24.0 X 4F Hl Prism 10.1.2
BTG 3o THECT R LA (%) FRoR, WG .
SR BE T 2R SR PR . RLE 2R Bk
Fisher K266 . P<0.0S N2 S A G2 X,

2 % E0

2.1 — ORI AZER R A R R B PR 2L
A R HORI S R A TRE ORI 45 4% 5 71 1],
Hr G B 48 11(67.6%), G B 23 11(32.4%) 5
B s1(71.8%), 2 201(28.2%), F4 Llh2.55:1;
R 13~87 %, RAEIR 44 % 5 HRE T M R A
Sk LA [36 1911 (50.7%) vs. 35 151](49.3%)]; B
b A B (22 1), 31.0%) FlGE (B5) F& A 51 (20 441,
282%) 52 . WA 5 R IA B AT B G RFFE
Hd, 258 FE L (P>0.05) (£ 1),

7L, R AT R O 45 4% S8 161 (81.7%)
P8 M AT RE B IS5 A 11 (1.4%) o A IEIfiZhES
ik, S5A%E G R S1 11 (71.8%), B AHELE R 11
(15.5%); ¥5 S W5 A4~ Ko Rh L i 1 356 437 8% e 35 30 451
(72.3%), ¥ K 34 K LA L il A1 35 067 Jk g & 12 4]
(16.9%)(F2).
2.2 IMATHEECHE S5 A B T 25 1 Ol
221 RAATEGR 71 B A TR HCE 25 A R A S
AR 1 ST 24 2y 38.0%(27/71) 5 234 H 3 10 AT
PR G5YNGERE R 2R gt # B L ([52.2%(12/
23)vs. 31.3%(15/48), P=0.089](#3).
222 AE—M2y 71 BmATHE HCE Il 25 4 A A S
PRRE T 16 PP 25 4% 25 4T — 25 Wt 25 IS 65 7 4520
Sm 13 fii| (18.3%), INH 13 14| (18.3%), Rft 10 fi
(14.1%), Pa1015](14.1%), REP 9{](12.7%), Rfb 9 {4
(12.7%), Cm9(12.7%). ¥4 AT 245437 fif
6 fii 4 Cm 6 1l (12.5%), Sm S 1 (10.4%), Pa 4 i
(8.3%), INH 31 (6.3%), Clr 3 1] (6.3%), PAS 3 1]
(6.3%); Sif B F AT — 1 25 457 57 7 32 A INH 10 5]
(43.5%), Sm 81ii](34.8%), RFP 8} (34.8%), Rft 8 1]
(34.8%), Rfb 71 (30.4%), Pa 6 1] (26.1%), Lifx 6 {4
(26.1%)(#£3).
2.3 IMATHEACPE I SS 1 B T 25 2R 40 AR
2.3.1 MGG 700000 AT RE BT A A% R84y
B R U — R S5 R 2T 25 S 7 bk, R
254 9.9%(7/71), A B 25 ARG B
232 ZENL 71000 ATRE RO I 4 A% 28 )
BT 2 25 AR IL s bR, 225 R N 7.09%(5/
71); BIRBH N ZIN AR SPGB W2 7 T8

Med J Chin PLA, Vol. 49, No. 12, December 28, 2024

R 71 HATHE EOME I 45 3 3 B AR B S I R
[151(%)]
Tab. 1  Basic information and clinical characteristics of 71

patients with disseminated tuberculosis [1(%)]

H Ait(n=71) WRARFE (n=48) HIAMF (n=23)
PE5
% 51(71.8) 33(68.8) 18(78.3)
e 20(28.2) 15(31.2) 5(21.7)
I ()
10~19 5(7.0) 5(10.4) 0
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30~39 10(14.1) 8(16.7) 2(8.7)
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60~69 13(18.3) 10(20.8) 3(13.0)
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JEAEH
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Tab. 2  Distribution of 71 patients with disseminated

tuberculosis by disease analysis [1(%)]
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Tab.3 Distribution of drug resistance types among 71 newly

treated and retreated patients with disseminated tuberculosis

[n(%)]
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Zigﬂ(mﬁﬁ 10(141)  4(83)  6(26.1) 2716 0.099
e 9(12.7)  1(2.1)  8(348) 1221 <0.001
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Tab. 4 Distribution of different types of poly-drug resistance
types in 71 newly treated and retreated patients with disseminated

tuberculosis [1(%)]
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Tab.5 Distribution of different types of multidrug resistance in
71 newly treated and retreated patients with disseminated

tuberculosis [1(%)]
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Fig. 1  Bilateral cross-resistance distribution of isolated strains

from 71 cases of disseminated tuberculosis patients to RFP, Rib,

and Rft
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