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Diagnostic value of interferon gamma release assays combined
with IL-6 detection in active pulmonary tuberculosis*

Min-yin Xu, Yin Liu, Li-rong Liu, Hong-xiu Wang, Jing-hui Yang, Wei-ping Wang, Zhong-ping Lang
(Department of Clinical Laboratory, Shanghai Lung Hospital, Tongji University, Shanghai 200433, China)

Abstract: Objective To investigate the diagnostic value of interferon y release assay (IGRA) combined with
IL-6 detection in active pulmonary tuberculosis. Methods Seven hundred pulmonary tuberculosis patients admitted
to our hospital were selected as the research objects from June 2018 to June 2019, including 587 active pulmonary
tuberculosis patients and 113 non-active pulmonary tuberculosis patients, 100 healthy people who were admitted to
hospital for physical examination in the same period were selected as the control. The results of IGRAs and the level
of IL-6 were compared among the three groups. ROC curve was used to evaluate the diagnostic efficacy of IGRAs
and serum IL - 6 in active pulmonary tuberculosis. Results The difference of serum IL-6 content and IGRAs positive
rate among the three groups was statistically significant (P < 0.05), and A group was higher than B group and healthy
control group (P < 0.05), B group was higher than healthy control group (P < 0.05). The sensitivity and specificity of
IGRA in the diagnosis of active tuberculosis were 80.92% and 70.80%, respectively, according to ROC curve analysis;
when the value of IL-6 was 20.24 ng/L, the sensitivity and specificity were 74.79% and 83.19%, respectively; the
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sensitivity and specificity of combined diagnosis were 84.33% and 85.84%, respectively. Conclusion IGRA and

IL-6 have high diagnostic value for active pulmonary tuberculosis, and their combined sensitivity and specificity are

higher, which can be used for the auxiliary diagnosis of active pulmonary tuberculosis in clinic.

Keywords: tuberculosis, pulmonary; interleukin-6; sensitivity and specificity; diagnosis related patients group

FH 25 4% 0 R T 5 | A2 1) it 235 A% 0 A 3R 0 N
RAILTTAER, R YR EIER) e R 5
A T A4 40 ( World Health Organization, WHO )
i, ethFL 173 NG TS BATR, Hhy
5% ~ 10% HBHAIESNVERZZ Y. i TI% s P
BB AL T AL s S, A etk o EL o R R PR,
LT S P A 255 1 TRU0) e 2 v A AR L RS SR BBURH iz
TRITREAZEEBE . 2010 45, 6 EBRFEH 5 W
DIEGH v THERBAGRE: (interferon—y release
assay, IGRA ) SE5IE5 5 BOFF ARG ™ SR TMTA DFSY
W], IGRA FRAMEDC 31 Sl 1t il 5 4% 5 Ve AR M 45 A ek
Pl ", FRRERAR, WS e R . A
2% -6 (Interleukin-6, IL-6 ) V£ & 4 5iE )2 W BIAE &
¥, ERFENE R EE A A Y, DA R
B, IS SV A B I TL-6 ACE- T ™ ABISE
B TL-6 52 5 IGRA ARZS 7, LUBIHR S IGRA 12
WG S PRI AR R S o

1 ARSI

— g TE Rt

EHL 2018 4F 6 H—2019 4F 6 A [HH K2#HHE L
TR R 15 B M3 Y 700 1911 45 4% 975 58 2 18 R BF 5 )
B, R SIS s 58T B (A A1) FdETE 3l
PERZ5 B 113 41 (B 41). A 51 320 fl, Lotk
267 17 5 AFHY 18 ~ 75 %, V34 (42.80+15.97) %,
B 415 64 i, Ltk 49 ] ; iy 19 ~ 73 %, T
(4253 £15.44) % Jyiklal A BE (A4 (1 100 f5i) {5
NFHE X REZ . I, BBk 60 i, 2ot 40 9] 5 4F
18 ~ 724, VI (4217 +£16.33) %, AR
OfF G (g5 R Ly fam (S - 2018))
WIRE, 16 SIS R R R N AL T IR
B, B R s S B R R B ol s A2 5 JEE shik
451 f8 B PRI IR A BOFF R B, Al A
YRR S A 5 QJOHE Bz B 3R 25 25 W B ey 0 15 54
RS s M E MAGA IER . HERRbRE - OFF. B
RESH S H ; QM ER WA ; O/ I AR
W s DEILEMENR . ABFFEE R E B B R B At
e, B LR 8 AE R

1.1

1.2 FHik
121 i IL—-6 K-FnlE  FrAZIAE T AR
H I R A MRS TN H KA 2 ml, iAo AT
RPUBE, SRS RGN E A2 L3 1L-6 7K,
TR VG ) B 2RI W™ oA BRA R A
122 IGRA FTAZIRAE T ABRERHIERRES
BERAS TS E KL 5 ml, MUEER AR R TEE, #5208
B 1 ml 432 B 28 (AXTIRAS | 25 AP Ras S
ZUIE SAMERTHRAS BT 37 CIE AR NS 24 he SR
IR = B OALES OB, R T —20°CUKAR INTF
5 ) BEFLAR A 20 w LR SRR AR S 50 o LS FR9,
Tia) A i FL A 20 w1 ARE 6 B T B 45 v R
(12.5. 25.0. 50.0. 100.0, 200.0 F1 400.0 pg/ml) [
PRl 50 wle 76 37°CHIEHIREALIEL 1 h, RSN
A SO ] BEOIR, BT 37CHEBFANGE 1 h, KA
PRE, ML N AW, B, AL SOwl,
BT 37 CHERAE N REDGHE 15 min, fITAZIERZ
1B, FF T 10 min PEZHUEARAY Ji+ TECAN A H] )
&AL 450 nm PR YOG R . AR BRE S TR
T SO RIbRE L, THE AN INF- y
IO, Fe REGE % A ROFT TR S A0 B 3 s I A ik
Flg (AT A2 B A RA R ) HHHE5R
SaIre oalll oo
1.3 HEFE

BAR ST R F SPSS 20.0 G-k, oA
B = bR (xxs) Fon, I 20T, E—
AT ] SNK—q s s THECRORILIR (% ) 3R,
FACH x*#al, dE— MM x EIE, RIE
KgAK «=0.0125 5 234l ROC #h4k, P <0.05 225
EEN -9

&R

SRR IR

KIEZEIEEE8 /N | N 7 O SN ) A I N <993
TNF-« /KLU, S 250, 25 TsitE X
(P >0.05); 1M 3 40 TNF-6 /KFHb#e, 29451
(P <0.05), AZHIL-67KF55 T B 2H Fx BE 40
(P<0.05), H BA&ETXELA (P<0.05), W& 1.

2

2.1

- 19 -



THEBURE R

=1

3 HELTERILE

A4l 587 42.80 £ 15.97 320/267 101.24 + 18.79
B4 113 42.53 +15.44 64/49 100.81 +20.22
payiicEe) 100 42.17 £16.33 60/40 101.46 + 18.99
FIx* & 0.161 0.190 0.199
PiE 0.862 0.671 0.845

142.57 +25.49 82.16 + 14.59 13.81 +£3.24 37.84+7.05

140.81 +26.30 81.47 +15.20 13.79 £3.15 10.20 £2.33

141.66 +26.11 82.11 +14.72 13.72 £3.20 1.73 +0.31
0912 0.470 0.340 45.712
0.453 0.644 0.741 0.000

2.2 34 IGRA PRMZ LI
341 IGRA FHMRELES, 4 x Kk, 256501
N (P<0.05), AHAET BAHKX A, HBA
R PXTIRA . W 2,
2.3 IGRA. IL-6 X}iE R Z AL B 3T aE
ROC HIZR73H7, IGRA . TL-6 7K VX sk il 2
RS Wi RE I3 3. 35 K512 W 174 973 44 T
PRPETUMAE . 2083550, USSR e e o T o —
Eizg Rl 8

=3

*2 34 IGRAPHMEZELE

A4 587 475 80.92
B4 113 14 12.39
XFHRZH 100 2 2.00
X 1 - 126.443
P1H - 0.000

IGRA. IL-6 X}iE BN Z A2 B3 8E

IGRA Bt 088 086 091 9350 4167 052 8092 7774 15866 70.80 6241 13321
-6 =2024ng/l. 089 080 087 9585 3884 058 7479 7127 14606 8319 7629  159.48
Wity 091 088 093 9687 5132 070 8433 8139 16571 8584 7941 16525
3 iTig BHPEZE R, SRl | A5 I S0 o 7 5

LEAZ I  ph B — g SR 5 S ) i S PR 2
—, KUY 1990 4F LIRS SRS A% B B LA it
TR, (HRTIABSN AR EESER Z— ", 2016 4F,
WHO K “Z5 A", B TE 2035 445 4
BREEBIRPENE o FIFITE IS WG S PR S5 A A
FITREAR AR FIERFERER " A8 o
7, PRI B AT T4 s F i i 58 < 292 800 12
Fot, Mo 8% FT A REAS AR PUs AN 75 v A S 5
Fiear e R BB IR RARA R E M A TR E
ATYERIE G SIVEIIZE A 00 = B2 Wik, (AU
WA T, SO BWEAR TP ES I BT 2 B 82
M M5 S — RS R AR R A A AT AR YR
5, ZRIARAE R, (ARG INZS R OB TR A
B G Re, SR A U B AR A v 1R s T 2L

P BIRAR KR RE R EUR ISR " B
TR X L5 BS W AT R T PR AR

IGRA 1 Ry 5 4% 43 BT TR IR G (1l B2 W s,
AT X G S ai A% . REFETEs A% R A4 %
B, RT3 S il 45 A% R R YL 25 A oA
FERIAMA . ABFFEH, IGRA WG shik s & 1y
RS HEACH 71.21%, SNFUESE " S 09 IGRA 7615
SRS RS W PR SR AR T B 5 A bR R R
BRI 25 TE AR —F, Th1 F1 Th2 40 A 58] (1) °F
MR T BRGG T 4IRS AL OSSR, JHA BT TE 3
X B T ROFF IR 1 G e ORAPREPE 0 TL-6 VS 25000
PN T2 —, FEPT s e rp al e & RAE R s
AW, A IL-6 KV T BA KX ldl, 5
ZENG 45 " [ESPEG 4542 8 5 AR N HMGB1 #H2C 1L-6



10

VIR, %5 - vy TILERBHORIIS 1L-6 Rl sh bkl 25 4% 2 Wi (e

FHESSEA—8. LIU % " 48, 1L-6 BEHUEE shik
il g i R S AE A bR B . WU 4§ ™ RS R IR,
116 25 A 7 ] 1 S5 S0 TG st At 6 4% 45 0 fR P i 45 2%
YL, ML ABESEAE IGRA BYELRT RS K 1L-6,
KIPIHE BRI TS s SR e, Bt 2
Rk 77 ik O BUR AN, BEARSRER 2, 12
WA [0, ANHE £ R R) B B AR, RT AT
EASE R, PROI IR AS r 14 7k 20 448 B P Pkt
D855, PRGOS S PR IGRA 2 1L-6.,

25 AR, IGRA . TL—6 X i sh e il 25 4% A &8
W E, HWHEIRA MRS R R,
AT PR v 3 s Al 25 A% Gl B2 T

2 % X #k:

[1] O’GARRA A, REDFORD P S, MCNAB F W, et al. The immune
response in tuberculosis[J]. Annu Rev Immunol, 2013, 31: 475-
527.

MAZUREK G H, JEREB J, VERNON A, et al. IGRA expert

committee; centers for disease control and prevention (CDC).

[2

—

updated guidelines for using interferon gamma release assays to
detect mycobacterium tuberculosis infection-united states, 2010[J].
MMWR Recomm Rep, 2010, 59(RR-5): 1-25.
[31 WG, ARG, KA | 45 . y- TR BERORKI X S5
HRT ISR A ). IR PRIRL ALK | 2017, 22(5): 777-780,784.
[4] PONNANA M, SIVANGALA R, JOSHI L, et al. IL-6 and IL-
18 cytokine gene variants of pulmonary tuberculosis patients
with co-morbid diabetes mellitus and their household contacts in
Hyderabad[J]. Gene, 2017, 627: 298-306.
JOSHI L, CHELLURI L K, VALLURI V, et al. Association of
TNF-a, IL-10 and IL-6 promoter polymorphisms in pulmonary

[5

—_

tuberculosis patients and their household contacts of younger age
group[J]. Comp Immunol Microbiol Infect Dis, 2018, 56: 20-26.
(6] rhfEpRsrsy, AR gl P IEE A R R 2y
S WSS IRSI IR (SRR -2018)[J]. FRAR AR INZR A,
2019, 18(8): 718-722.
(71 wmn, AU, iR, 45 . a5 T AR BE s as i 12
W B R HIRPA (0], FEIBRGA TR 2 1L Jei 222k | 2018, 45(2):

- 21

108-111.

[8] AL-RIFAI R H, PEARSON F, CRITCHLEY J A, et al. Association
between diabetes mellitus and active tuberculosis: a systematic
review and meta-analysis[J]. PLoS One, 2017, DOI: 10.1371/
journal.pone.0187967.

(91 RRNI , AUSLL, AR . G50 T 40 M B R0 (ol T 6
PR R I RIS S RN e 0], T E A, 2018,
40(9): 954-958.

[10] CASAS I, DOMINGUEZ J, RODRIGUEZ 8, et al. Guidelines
for the prevention and control of tuberculosis in health care
workers[J]. Med Clin (Barc), 2015, 145(12): 534.

[11] SCHITO M, MIGLIORI G B, FLETCHER H A, et al. Perspectives
on advances in tuberculosis diagnostics, drugs, and vaccines[J].
Clin Infect Dis, 2015, 61(3): S102-S118.

[12] WALZL G, MCNERNEY R, DU PLESSIS N, et al. Tuberculosis:
advances and challenges in development of new diagnostics and
biomarkers[J]. Lancet Infect Dis, 2018, 18(7): €199-e210.

[13] PhF0 , SRELHT , BESCH , 5% . y- TIRRBEHLIIB S I b
SR CA-125 76 1 B P RS I 00 ) (3], P AR B 2 4
W, 2019, 99(8): 599-604.

[14] ABEBE F. Synergy between Thl and Th2 responses during
Mycobacterium tuberculosis infection: a review of current
understanding[J]. Int Rev Immunol, 2019, 38(4): 172-179.

[15] CHANDRASHEKARA S, ANUPAMA K R, SAMBAREY A,
et al. High IL-6 and low IL-15 levels mark the presence of TB
infection: a preliminary study[J]. Cytokine, 2016, 81: 57-62.

[16] ZENG J C, XIANG W Y, LIN D Z, et al. Elevated HMGBI1-
related interleukin-6 is associated with dynamic responses of
monocytes in patients with active pulmonary tuberculosis[J]. Int J
Clin Exp Pathol, 2015, 8(2): 1341-1353.

[17] LIU Y, LI X, LIU W, et al. IL-6 release of Rv0183 antigen-
stimulated whole blood is a potential biomarker for active
tuberculosis patients[J]. J Infect, 2018, 76(4): 376-382.

[18] WU J, WANG S, LU C, et al. Multiple cytokine responses in
discriminating between active tuberculosis and latent tuberculosis
infection[J]. Tuberculosis (Edinb), 2017, 102: 68-75.

(FEY3 2k )

A5 A VR, XA, XIS, 55 .y TIRE RG0S
TL-6 Rnl X SN ESZ 2 W (8 (1], R L 24k |, 2020,
30(10): 18-21.



