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Study and evaluation of diagnostic methods for HIV co-infection with

tuberculosis: a network meta-analysis
GU Yanhong ,HE Youli ,YE Ye ,FAN Yuxin . Department of Medical Laboratory,

Leshan People's Hospital, Leshan 614003, China. Leshan Maternal and Child Health
Hospital, Internal Medicine, Leshan 614001, China

Abstract Objective To evaluate the diagnostic value of 6 commonly used
detection methods for HIV/AIDS combined with tuberculosis infection, and to
provide evidence-based evidence for clinical diagnosis of HIV combined with
tuberculosis infection. Methods Diagnostic tests related to HIV and tuberculosis
infection were collected from CNKI, Wanfang, Cochrane Library, PubMed and
Embase databases from the establishment of each database to March 2024. After
literature screening, quality evaluation and data extraction, Meta-disc 1.4 and Stata
14.0 software were used to perform mesh meta-analysis. Results A total of 21
articles were included, including 5291 patients, involving 6 diagnostic methods: TB
infection T cell assay (T-SPOT.TB), Rifampicin resistance real-time fluorescence
quantitative nucleic acid amplification technique (Xpert MTB/RIF), tuberculin test
(PPD), TB antibody assay (TB-AB), Mycobacterium tuberculosis skin test (TST) and
gamma-interferon release test (IGRA). The results of meta-analysis showed that the
combined sensitivity of the 6 detection methods was 0.70 (95%CI: 0.68-0.73), 0.51
(95%CI: 0.42-0.60), 0.31 (95%CI: 0.27-0.36), 0.23 (95%CI: 0.23), respectively.
0.18-0.29), 0.43 (95%CI: 0.32-0.54), 0.57 (95%CI: 0.50-0.64), and the co-specificities
were 0.79 (95%CI: 0.76-0.81) and 0.98 (95%CI: 0.98), respectively. 0.88-1.00), 0.71
(95%CI: 0.68-0.75), 0.81 (95%CI: 0.77-0.85), 0.62 (95%CI: 0.54-0.70), 0.66 (95%CI:
0.59-0.73). The results of mesh meta-analysis showed that T-SPOT.TB had the highest
sensitivity and SUCRA (cumulative ranking probability curve) of negative predictive
values among the 6 detection methods. Xpert MTB/RIF had the highest SUCRA
specificity and positive predictive value. Conclusion Among the 6 commonly used
methods, T-SPOT.TB had the highest sensitivity and negative predictive value, and

Xpert MTB/RIF had the highest specificity and positive predictive value. Therefore,
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T-SPOT.TB and Xpert MTB/RIF may be effective detection methods for HIV and TB
infection, and this conclusion needs to be further confirmed in more studies.

Key words Diagnosis; AIDS; Tuberculosis; Meta-analysis
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SRIWIRES HIFHUREE (95%CD HIEREREE (95%CD BRPERIALE (95%CD BITEAIALL (95%CD BHTLELE (95%CD AUC
T-SPOT.TB 0.7 (0.68-0.73) 0.79 (0.76-0.81) 4.05 (2.05-7.97) 0.34 (0.24-0.48) 11.88 (4.53-31.17) 0.8468
Xpert MTB/RIF 0.51 (0.42-0.60) 0.98 (0.88-1.00) 19.54 (4.03-94.67) 0.32 (0.04-2.39) 70.52 (12.00-414.60) /
PPD 0.31 €0.27-0.36) 0.71 (0.68-0.75) 1.15 (0.84-1.56) 0.94 (0.86-1.03) 1.19 (0.68-2.08) 0.4695
TB-Ab 0.23 (0.18-0.29) 0.81 (0.77-0.85) 1.41 (0.74-2.69) 0.91 (0.76-1.08) 1.6 (0.67-3.86) 0.7048
TST 0.43 (0.32-0.54) 0.62 (0.54-0.70) 1.08 (0.79-1.48) 0.94 (0.75-1.17) 1.15 (0.76-2.00) /
IGRA 0.57 (0.50-0.64) 0.66 (0.59-0.73) 1.97 (0.98-3.95) 0.6 (0.37-0.97) 3.78 (1.18-12.15) 0.6994
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(RR 0.19; 95%-C10.04-0.84); TB-Ab [HHUK KT T-SPOT.TB(RR 0.05; 95%-Cl1

0.02-0.11) ; TST HIBUK (LT T-SPOT.TB (RR 0.05; 95%-C10.01-0.20) ; PPD
I BUR FE K T T-SPOT.TB (RR 0.09; 95%-C1 0.04-0.17) ; IGRA HIHUKEKT
T-SPOT.TB (RR 0.21; 95%-C1 0.07-0.64) ; IGRA (U =T TB-Ab (RR 4.51;
95%-Cl11.44-14.17) ; IGRA WU SE T TST (RR 4.17;95%-C1 1.11-15.69) ;
DL R ZFHA SR (B 4A) o WA RTS8 R ERA
[FIAaE I 7 vk (R B e e ge it 2= L (B 4B) .

4.3 PHAETUINAE S5 B 1 F0 A
LC BN N FE R B PR TN AR, &5 R 2R TB-Ab B9 FH % 5000 B (K T
T-SPOT.TB (RR 0.27; 95%-C10.15-0.48) ; TST [ BH P FRIMME ML T T-SPOT.TB (RR
0.18; 95%-C10.07-0.41) ; PPD [¥JFHEFIMME ST T-SPOT.TB (RR 0.51; 95%-Cl1
0.32-0.81) ; IGRA FJPHPETIMEAL T T-SPOT.TB (RR 0.35; 95%-C10.15-0.80) ;
TB-Ab FIBH 4 FE % T Xpert MTB/RIF (RR 0.09; 95%-C10.01-0.66) ; TST K]
BH % T B A T Xpert MTB/RIF (RR 0.06; 95%-C1 0.01-0.46) ; IGRA [ BH M7
THEALT Xpert MTB/RIF (RR 0.12; 95%-C10.02-0.85) ; PPD (%) BH 14 Tl & =
TST (RR 2.9295%-C11.16-7.33) ; ML FAHEZERIIFE G EE L (F 40 .
ECONNBT AR TR, &5 R B Xpert MTB/RIF 1) BH 44 Tt I B A T
T-SPOT.TB (RR 0.28; 95%-C10.13-0.63) ; TB-Ab [T {E K T T-SPOT.TB
(RR 0.27; 95%-C1 0.19-0.39) ; TST HJFHPEFRM A KT T-SPOT.TB (RR 0.18;
95%-C1 0.10-0.33) ; PPD HJ B 1% H I 1% T T-SPOT.TB (RR 0.27; 95%-Cl
0.20-0.37) ; IGRA FIBIPETMEAL T T-SPOT.TB (RR 0.33; 95%-C1 0.20-0.55) ;
IGRA B FMME = F TST (RR 1.87; 95%-C11.05-3.35) ; LA A EREH
GuitEE X (H4D) .
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A Treatment Effect Mean with 95%C1 B Treatment Effect Mean with 95%CI
Xpert-MTB/RIF vs T-SPOT.TB ~ —4— 0.19(0.04,0.84) Xpert-MTB/RIF vs T-SPOT.TB ————5.29 (0.51,55.22)

TB-Ab vs T-SPOT.TB  ~—#— 0.05 (0.02,0.11) TB-Ab vs T-SPOT.TB e 1.61(0.64,4.06)

TST vs T-SPOT.TB —— 0.05 (0.01,0.20) TST vs T-SPOT.TB e 0.59 (0.13,2.74)

PPDvs T-SPOT.TE  +~4— 0.09 (0.04,0.17) PPD vs T-SPOT.TB e 1.63 (0.71,3.70)

IGRA vs T-SPOT.TB —— 0.21 (0.07,0.64) IGRA vs T-SPOT.TB e 0.79 (0.20,3.14)

TB-Ab vs Xpert-MTB/RIF —— 0.25(0.05,1.27) TB-Ab vs Xper-MTB/RIF ~ +——#—— 0.30 (0.03,3.61)

TST vs Xpert-MTB/RIF ~ ——— 0.28 (0.05,1.68) TST vs Xpert-MTB/RIF ——4— 0.11(0.01,1.61)

PPD vs Xpert-MTB/RIF — 0.46 (0.09,2.26) PPD vs Xper-MTB/RIF ~ ——#—— 0.31(0.03,3.55)

IGRA vs Xpert-MTB/RIF —*—  1.15(0.28,4.65) IGRA vs Xper-MTB/RIF  ——#— 0.15(0.01,1.69)

TST vs TB-Ab —$—  1.08(0.29,4.08) TST vs TB-Ab I 0.37 (0.08,1.73)

PPD vs TB-Ab H4— 1.1 (0.73,4.50) PPD vs TB-Ab R 1.01(0.35,2.93)

IGRA vs TB-Ab —— 451 (1.44,14.17) IGRA vs TB-Ab coe 0.49 (0.11,2.13)

PPD vs TST —r4— 167 (0.40,6.96) PPDvs TST —4— 2.74(0.53,14.19)

IGRA vs TST ——4.17 (1.11,15.69) IGRA vs TST —— 1.34 (0.29,6.19)

IGRA vs PPD —e—  2.49(0.78,7.95) IGRA vs PPD — 0.49 (0.11,2.08)

0 1 127 16 0 A 6 55
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