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[Abstract] Objective To analyze the drug resistance features of 118 patients with bone and joint tuberculosis. Methods
The clinical data of 118 joint tuberculosis patients who were hospitalized in Beijing Chest Hospital from January 2016 to January 2022
were retrospectively analyzed. Drug susceptibility test was performed for the following 16 drugs streptomycin (Sm), isoniazid (INH),
rifampicin (RFP), ethambutol (EMB), rifapentine (Rft), levofloxacin (Lfx), amikacin (Am), capreomycin (Cm), prothionamide
(Pto), isoniazid aminosalicylate (Pa), moxifloxacin (Mfx), p-aminosalicylic acid (PAS), clarithromycin (Clr), rifabutin (Rfb),
kanamycin (Km) and clofazimine (Cfz). Analyze the Mycobacterium tuberculosis culture results, drug sensitivity results, initial or
retreatment status of patients with bone and joint tuberculosis, as well as the drug resistance types of patients diagnosed with bone and
joint tuberculosis by etiology. Results  The total drug resistance rate of 118 bone and joint tuberculosis patients to at least one of the

16 drugs was 28.0%(33/118), of which the drug resistance rate was significantly higher in previously treated patients than in new
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patients with statistically significant difference [70.0%(21/30) vs. 13.6%(12/88), P<0.001]. The top seven drug resistance rate of
bone and joint tuberculosis to the 16 drugs were: Sm, INH, RFP, Rft, Rfb, Pa and Clr, and the top seven drug resistance rates of new
patients were: Sm, INH, Clr, Pa, REP, Rft and PAS, and the top seven drug resistance rates of in previously treated patients were: Sm,
RFP, Rft, Rfb, INH, Pa and EMB. The mono-resistance rate of bone and joint tuberculosis, poly-drug resistance rate of spinal
tuberculosis, and multidrug-resistance rate were 7.6%(9/118), 8.5%(10/118), and 11.9%(14/118), respectively. There was no
significant difference of the mono-resistance rate of bone and joint tuberculosis between new patients and in previously treated
patients [6.8%(6/88) vs. 10.0%(3/30), P=0.691], but the poly-drug resistance rate and the multidrug-resistance rate were
significantly higher in previously treated patients than in new patients, and the differences were statistically significant [20.0%(6/30)
vs. 4.5%(4/88), P=0.017; 40.0%(12/30) vs. 2.3%(2/88), P<0.001]. Conclusions There was serious epidemic of drug resistance in

bone and joint tuberculosis. While performing surgical treatment, clinicians should develop effective drug treatment regimens

according to the results of drug sensitivity tests.
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Fig.1 Distribution of patients with bone and joint tuberculosis

in different age groups
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Tab.1 Sociological and clinical characteristics of 118 patients

with bone and joint tuberculosis [1(%)]

Wi it (Rl e ihEE
(n=118) (n=88) (n=30)
51
5 67(56.8) 47(53.4) 20(66.7)
L 51(43.2) 41(46.6) 10(33.3)
FIR ()
0~10 4(3.4) 4(4.5) 0
10~20 10(8.5) 8(9.1) 2(6.7)
20~30 17(14.4) 8(9.1) 9(30.0)
30~40 20(16.9) 12(13.6) 8(26.7)
40~50 11(9.3) 9(10.2) 2(6.7)
50~60 26(22.0) 20(22.7) 6(20.0)
60~70 18(15.3) 16(18.2) 2(6.7)
70~80 11(9.3) 10(11.4) 1(3.3)
>80 1(0.8) 1(1.1) 0
Holk
£ b 58(49.2) 41(46.6) 17(56.7)
TA 2(1.7) 1(1.1) 1(3.3)
BEDIRA G 18(15.3) 16(18.2) 2(6.7)
Tolk A 5 9(7.6) 4(4.5) 5(16.7)
FH 12(10.2) 8(9.1) 4(13.3)
AL 4(3.4) 3(34) 1(3.3)
HoAfth 15(12.7) 10(11.4) 5(16.7)
IR IfisE % 23(19.5) 9(10.2) 14(46.7)
FEmbp
HHRAR 47(39.8) 35(39.8) 12(40.0)
e lI0ES 22(18.6) 19(21.6) 3(10.0)
JERN] 8(6.8) 5(5.7) 3(10.0)
BHIRI 8(6.8) 6(6.8) 2(6.7)
GG 2(1.7) 2(2.3) 0

RN DL MEREER . K5 B AN

23 11.9%(14/118) . KRB E VTN 2 25 R U] &
TR EE, Z2RA 55 E L [40.0%(12/30) vs.
2.3%(2/88), P<0.001, #5].
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43 1 M 94.4%(17/18) . 100.0%(18/18); Rfb 5 RFP,
Rft F) 32 X Tt 25 %43 51 4 100.0%(17/17) . 100.09%(17/
17); Rft 5 RFP. Rfb 138 X ifif 25 K 43 51| >~ 100.0%
(18/18). 94.4%(17/18)-
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Tab.2 Distribution of disease sites in 118 patients with bone and

joint tuberculosis [1(%)]

it wpdE iR

Ak (n=118) (n=88) (n=30)

PET
JBEET 32(27.1)  20(227)  12(40.0)

(STl 14(11.9) 7(8.0) 7(23.3)

JA TS 10(8.5) 5(5.7) 5(16.7)
eSS 8(6.8) 8(9.1) 0
BRI 9(7.6) 8(9.1) 1(3.3)
W 5(4.2) 4(4.5) 1(3.3)
HEHE Y 4(3.4) 3(3.4) 1(3.3)
JEESHT] 5(4.2) 3(3.4) 2(6.7)

EERLA
k=g 1(0.8) 0 1(3.3)
lilig=g 6(5.1) 5(5.7) 1(3.3)
AE 1(0.8) 1(1.1) 0
jiEZ=g 1(0.8) 1(1.1) 0
JiEgE] 2(1.7) 2(2.3) 0
58 1(0.8) 1(1.1) 0
R 1(0.8) 1(1.1) 0
% 1(0.8) 0 1(3.3)
ke 2(1.7) 2(2.3) 0
lilik=3 1(0.8) 1(1.1) 0
B 1(0.8) 1(1.1) 0

W B A B LB 10(8.5) 7(8.0) 3(10.0)

GIEHEZ 10(8.5) 8(9.1) 2(6.7)

ME R IREE T, 1017(45.5%, 10/22)%f—
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BT, SETRIMBEIRN, (R ihER A YT BEE R
AT — L YHRFARIE , BN R &5 R & A K
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Tab.3 Distribution of drug resistance types among 118 newly

treated and retreated patients with bone and joint tuberculosis

[n(%)]
N a1 biyss! RN

izEE (njlirs) %B(i,iss)% E(Lim)% s P

{E—ii2y  33(28.0) 12(13.6)  21(70.0) 35282 <0.001
Sm 27(22.9) 8(9.1) 19(63.3)  37.304 <0.001
INH 18(15.3) 4(4.5) 14(46.7)  37.705 <0.001
RFP 18(15.3) 2(2.3) 16(53.3)  45.122  <0.001
Rft 18(15.3) 2(2.3) 16(53.3) - <0.001°
Rfb 17(14.4) 1(1.1) 16(53.3) - <0.001°
Pa 15(12.7) 4(4.5) 11(36.7) - <0.001°
Clr 6(5.1) 4(4.5) 2(6.7) - 0.643"
PAS 4(3.4) 2(2.3) 2(6.7) - 0.267°
EMB 3(2.5) 0 3(10.0) - 0.015*
Pto 2(1.7) 0 2(6.7) - 0.063*
Cfz 2(1.7) 1(1.1) 1(3.3) - 0.445°
Lix 1(0.8) 0 1(3.3) - 0.254*
Cm 1(0.8) 1(1.1) 0 - 1.000°
Am 0 0 0 - -
Km 0 0 0 - -
Mfx 0 0 0 - -

“=7 RJCEE ; CFisher KEHMERALLY; Sm. BERER; INH. 7
JHWE; REP. FIFET-; Rt FIAEHT T Rfb. FIKEATTT; Pa. XFE(FEK
MRS Clr e E; PAS. XTI /KER; EMB. Z M T
MEs Pro. IS s Cho SIKFFII s Lk /272 HE SR B2
Cm. BMAR; Am FDKRAE; Km FIFEER; Mb SPH0E
st o B 842 T, (LR TERE, faT4a
BREE 220, 2020 4F D B2 WS T 27 B 25 A% 00
B, K I 22 2 45 #20K (multi-drug resistant
tuberculosis, MDR-TB) /|4 V- i 245 2% 4% 95 (rifampicin
resistance-tuberculosis, RR-TB) 16 343 ], ezt
oI M 2 A 118s i, At 17 s28 i, FRuk T
WL, REVRS R EAIHES, SN 258 R
IR o X T 4540 JUHJE MDR-TB (45 ], 2%
I BIA M TR E AL TR TAE R 2. ST n)
Z =W AR BN, RATEREEEE
(R 118 BRES A% AT AT TR 14 BT 25 5% 4 28.09%(33/118),
M1 25 F N 8.5%(10/118), BT 22 25 %K Jy 11.9%
(14/118), 555 FL IR 4 [ 45 R0 i A 7 2 A A U 2%
AR, G 22 24 2508 T 4 [ R A 500 (11.9% vs.
6.8%) . IR R B 22T 2 A 22 25 5B S T
1A B (20.0% vs. 4.5%, P=0.017; 40.0% vs. 2.3%, P<
0.001), KW IHH & 45 B 1Y 25 15 0 3
ST

RN R A S A — e,
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Tab.4 Distribution of different poly-drug resistance types in 118
newly treated and retreated patients with bone and joint

tuberculosis [1(%)]

it IRAEE BiREE

EECES (n=118)  (n=88)  (1=30)  _
Sm+INH 1(0.8) 0 1(33) 0254
Sm+INH-+Clr 1(0.8) 0 1(33) 0254
Sm+INH+Pa 1(0.8)  1(1.1) 0 1.000
INH+Cm+Pa 1(0.8)  1(1.1) 0 1.000
PAS+Clr+Cfz 1(0.8)  1(1.1) 0 1.000
REP+Rft+Rfb 1(0.8) 0 1(3.3) 0.254
Sm+Pa+PAS+Clr 1(0.8)  1(1.1) 0 1.000
Sm+RFP+Rft+Rfb 1(0.8) 0 1(3.3) 0.254
Sm+RFP+EMB+Rft+Pa+

b 1(0.8) 0 1(33) 0254
SmREP+Rft+ L Past 1(0.8) 0 133) 0254
PAS+Rfb

At 10(8.5)  4(4.5) 6(20.0)  0.017

*Fisher fEBIMERAGL ; Sm. BEREH ; INH. SAIF; Cle. 5ifi %
#; Cm BMMEZR; pa XEIKGIRFMBE; PAS. X H Kb
R Cfz SILFFWA; REP. AP Rfe FIAEIE T ; Rib. FIEATT;
EMB. I THE; L 228 e m b A

&S AIEN 2 252 AIFE 118 485G 1 45 BANA IR B3
Hh 4 A i DL [ 51 (%))

Tab.5 Distribution of different types of multidrug resistance in
118 newly treated and retreated patients with bone and joint

tuberculosis [1(%)]

Bib o Rl RiRE

2

LEES (n=118)  (n=88) (n=30)

INH+RFP 14(11.9)  2(2.3) 12(40.0)  <0.001
INH+RFP+Rft+Rfb 1(0.8) 0 1(3.3) 0.254
INH+RFP+Sm+Rft+

2(1.7) 1(1.1) 1(3.3) 0.445

Rfb
INH+RFP+Sm+Rft+Pa  1(0.8) 1(1.1) 0 1.000
INH+RFP+Sm+Rft+ 4(3.4) 0 4(13.3)  0.004
Pa+Rfb ’ ’ ’
INH+RFP+Sm+Rft+ 1(08) 0 1(33) 0254
Pa+Clr ’ ’ ’
INH+RFP+Sm+Rft+ 1(08) 0 133) 0254
Pto+Rfb ' ’ ’
INH+RFP+Sm+EMB+ 2(1.7) 0 267) 0.063
Rft+Pa+Rfb ’ ’ ’
INH+RFP+Sm+Rft+ 1(08) 0 1(33) 0254
Pto+Pa+Rfb ’ ’ ’
INH+RFP+Sm+Rft+ 1008) 0 133) 0254
Pa+PAS+Rfb+Cfz ' ’ ’

*Fisher F A MEREE K ; INH. XAME; REP. AR5 Rt FIAH
WET 5 Rb. FIRAIT 5 Sm. 8% 25 Pa. X 23K 45 2 5 40 k5
Clr. SEHIFE 3 ; Pro. WER ML ; EMB. L& T HE; PAS. X2 FEK
Wik Cz. S5
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FARE DS H B s ), RN & nY T RedE
XA, I PR EE I R R R A i, A
SRR B A 25 5B v T A PP, R R
E MR RO AR, ER LA
Bl A stz gy, DARERITRCR

AT 118 1918 OG5 G5 A% J8 3 I R AR 1 5 M
TR ETERS , 5 & s B R 20~40 % F1 50~70 %7
505 31.4%(37/118) 1 37.3%(44/118), 5 HAMBF 5%
R Ay H R T RE R 20~40 2 A IS B AR
TN, % TAEE R, 1 s0~70 %4
W B NFE AR m AT e S AR 06, 5T 118
BB AT EE R B T EEORES, (5 49.2%(58/
118), AT I R ] g A RN S AR lb #E ot 72 v 5
FECERETI, BEZEREE NS
GRS, M TS AAYT RMERE . AN
AR 118 Bl Tz E T, EFRARE N 39.8%
(47/118), BIFEMLE . 0% . IR A G e P
B4 5 18.6%(22/118) . 6.8%(8/118) . 6.8%(8/
118) Fl11.7%(2/118) . A WFFT W~ , BHIRHG . & Il
S FLREPRN T RERE I R R R %, REULAS
T iR T R AR &R AR s i, g
KA YL H 5 L [27.1%(32/118) ], Hk R
TR [11.9%(14/118)], W AP K UL B Gy
PRI L 8.59(10/118), I H ARG H
7 8.8%(10/118), & B 7K H 18 K- % O 19 B &) Jak
PLLERLTA -

B ME T EZEE TR, &Y
B AR BB 70%, 2E# % 2016 4 1 H —2021 4F
12 5 AU B R B B dseis i 8 2 A% AT e 28 2 (I DR
FROE Rt 215 LA T AT, AR s, AR
X 16 P24 1) ST 25 5% 8 34.639%(80/231), )
6 A IR BB BT 24 2R 53 00 R 21.26%(37/174) Fl
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