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[Abstract] Objective To evaluate the value of GeneXpert MTB/RIF Ultra (Xpert Ultra) in the early and rapid diagnosis
of sputum and bronchoalveolar lavage fluid (BALF) samples in patients with smeared negative tuberculosis. Methods A total of
93 patients with sputum smear-negative suspected pulmonary tuberculosis who were admitted to Shandong Public Health Clinical
Center from May 2020 to December 2021 were included in this study. Among them, 57 patients were clinically diagnosed as sputum
smear-negative pulmonary tuberculosis and 36 patients were non-pulmonary tuberculosis. Sputum and BALF samples were collected

from all patients, and Xpert Ultra, GeneXpert MTB/RIF (Xpert), BACTEC MGIT 960 culture (MGIT 960 culture) were performed.
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To evaluate the sensitivity, specificity and coincidence rate of various detection methods and their combined detection of sputum
and bronchoalveolar lavage fluid samples in the diagnosis of smeared negative pulmonary tuberculosis. Results Taking clinical
diagnosis as the reference standard, the sensitivity of sputum samples detected by Xpert Ultra for the diagnosis of smeared negative
pulmonary tuberculosis was significantly higher than that of Xpert [56.14% (32/57) vs. 36.84% (21/57), P=0.039] and MGIT 960
culture [56.14% (32/57) vs. 33.33% (19/57), P=0.014]. The sensitivity of BALF samples detected by Xpert Ultra for the diagnosis
of smeared negative pulmonary tuberculosis was significantly higher than that of Xpert [75.44% (43/57) vs. 56.14% (32/57),
P=0.030] and MGIT 960 culture [75.44% (43/57) vs. 38.60% (22/57), P<0.01]. Three different methods of testing sputum samples,
the area under the receiver operating characteristic curve (AUC) was the combination of the three elements (0.807)>Xpert Ultra
+Xpert (0.798)>Xpert Ultra+MGIT 960 culture (0.789)>Xpert Ultra method (0.781)>Xpert (0.684)>MGIT 960 culture (0.667);
Samples of BALF were examined, the AUC was the combination of the three elements (0.895)=Xpert Ultra+Xpert (0.895)>Xpert
Ultra+MGIT 960 culture (0.877)=Xpert Ultra method (0.877)>Xpert (0.781)>culture method (0.693). Rifampicin resistance was
not detected in the enrolled samples by the three detection methods. Conclusions Xpert Ultra has high clinical application value

in the early and rapid diagnosis of smeared negative pulmonary tuberculosis, and the sensitivity of Xpert Ultra in the detection of

BALF is higher than that of sputum sample, so the BALF sample is reccommended as prior selection.
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Tab.1 Comparison of general data between the two groups of

patients with smeared negative pulmonary tuberculosis
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NI /1% 9% 30(52.6) 22(61.1)  0.644 0.422
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Tab.2 The diagnostic efficacy of Xpert Ultra, Xpert and MGIT960 culture to detect sputum samples with smeared negative

pulmonary tuberculosis (clinical diagnosis as reference standard)

P
oRIIpaRE S ﬂﬂiéﬁ&éﬁ(rsiufgﬂﬁa)&zﬂ(nzsé) U (%) RS (%)  PHAETUIIAE (%) BAPESUIIAE (%) FF4%(%) Kappafd
Xpert Ultra 56.14 100 73.12 0.498"
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4R €3 25 36
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LR B E5 % RO C R 73T

Tab.3 ROC curve analysis of Xpert Ultra, Xpert and
MGIT960 culture for diagnosis of smeared negative pulmonary

tuberculosis by sputum samples detection
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=HBA 0.807(0.720, 0.894) <0.010
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Fig.1 ROC curve of Xpert Ultra, Xpert and MGIT960 culture
for diagnosis of smeared negative pulmonary tuberculosis by

sputum samples detection (the clinical diagnosis as reference)
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Tab.4 The diagnostic efficacy of Xpert Ultra, Xpert and MGIT960 culture to detect bronchoalveolar lavage fluid (BALF) samples

with smeared negative pulmonary tuberculosis (the clinical diagnosis as reference standard)

A FE A B
ivalllpiR7S a?ﬁziwﬁlii;ﬁﬁfgifgzﬁ(n:36) BB (%) R (%) FHAESINME (%) BAPESUIE (%) 7553 (%) Kappafd
Xpert Ultra 75.44 100 100 72 84.95 0.704"
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R 3 14 36
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FH 32 0
[ 25 36
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Tab.$§
MGIT960 culture to detect bronchoalveolar lavage fluid

ROC curve analysis of Xpert Ultra, Xpert and

(BALF) samples with smeared negative pulmonary tuberculosis

LoRULDIRES AUC(95%CI) P

Xpert Ultra 0.877(0.806,0.949)  <0.01
Xpert 0.781(0.689,0.873)  <0.01
MGIT 960k 7% 0.693(0.588,0.798)  <0.01
Xpert Ultra + Xpert 0.895(0.828,0.961) <0.01
Xpert Ultra + MGIT 960437 0.877(0.806,0.949)  <0.01
“HIE 0.895(0.828,0.961)  <0.01
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Tab.6 Comparison of positive rate of sputum and
bronchoalveolar lavage fluid (BALF) in patients with smeared
negative pulmonary tuberculosis detected by Xpert Ultra,
Xpert, and MGIT960 [1n(%)]

oallpES IR BALF % P

Xpert Ultra 32(56.1) 43(75.4) 4.716 0.030
Xpert 21(36.8)  32(56.1) 4.267 0.039
MGIT 96015 3¢ 19(33.3)  22(38.6) 0.343 0.558

Xpert Ultra. GeneXpert MTB/RIF Ultra; Xpert. GeneXpert
MTB/RIF; MGIT 9608 5%. BACTEC MGIT 9604 5%; BALF. %X,
A I 9 T T

S5 TR SO AR U IR B i R o R B
Xpert UltraiZ Wi Uk [l 25 4% 1 SO EE (70.89%)
5 T Xpert(57.88%) 5 TEIR B R: F BHAEAEA

——Xpert Ultra, Xpert Ultral K 51555
- - - Xpert

B

----- =HWA . Xpert Ultra+Xpert
— %L

0.2
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UL ROC. 3218 TARKHE
E2 Xpert Ultra. XpertFIMGIT960%5 545 M BALFAR A2
Wi B2 B RO C il 22 P (LA PR I2 T4 SR g 2 1)
Fig.2 ROC curve of Xpert Ultra, Xpert and MGIT960
culture to detect bronchoalveolar lavage fluid (BALF) samples
with smeared negative pulmonary tuberculosis (the clinical

diagnosis as reference)
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