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Evaluation of Interferon-gamma
Release Assay in Children with
Confirmed Tuberculosis

Kyu Ho Kim @, Ji-Man Kang @, Jong Gyun Ahn

Department of Pediatrics, Severance Children's Hospital, Yonsei University College of Medicine, Seoul, the
Republic of Korea

ABSTRACT

Purpose: This study aimed to evaluate the diagnostic value of the QuantiFERON-TB Gold In-
Tube (QFT-GIT) in children with confirmed tuberculosis (TB).

Methods: We retrospectively reviewed the medical records of children aged <18 years who
underwent both QFT-GIT and Mycobacterium tuberculosis culture between 2006 and 2017.
Confirmed TB was defined as the presence of at least one positive specimen for M. tuberculosis
on culture or a nucleic acid amplification test.

Results: Of the 582 patients included in the analysis, 48 were confirmed to have TB. The
sensitivity and specificity of QFT-GIT for the diagnosis of confirmed TB were 85.4%

and 95.5%, respectively. Among children with confirmed TB, the proportion in the
immunocompromised state was higher in the QFT-GIT negative group than in the QFT-GIT
positive group (50.0% vs. 5.7%, P=0.010). The median age at sampling was lower in the QFT-
GIT indeterminate group than in the QFT-GIT positive group (7 years vs. 17 years, P=0.008),
and the proportion of immunosuppression was higher in the QFT-GIT indeterminate group
than in the QFT-GIT positive group (42.9% vs. 5.7%, P=0.017). The interferon gamma
response to mitogen control was significantly higher in the 10-18 years group than in the 0-9
years group (P<0.001), and was significantly higher in the immunocompetent group than in
the immunocompromised group (P=0.001).

Conclusion: The QFT-GIT results should be interpreted carefully in immunocompromised or
younger children suspected of having TB.

Keywords: Tuberculosis; Interferon-gamma release assay; Children
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2. QFT-GIT assay
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o] & A X Fol= gy o2, A3l v P AL A Z7E B9t 45, At SHA
SEGANA A 971 30l aL, 23 n]eH Fhof= 5347 0] 31T} (supplementary
Table 1)

23 X2} 487 F o A3 2A}7E 437, o] @) A3 S} st o] i, o A 3 Aol A QFT-
GIT F/3-2 317 (72.1%), =732 67 (14.0%), 1172 67 (14.0%) O] A th. =[] A SH 2ha} Fof]
A QFT-GIT Y/d-2 475 (80.0%), 2412 0% (0%), 1|72 17 (20.0%) X T}. 23l 0|2z 2150
A= QFT-GIT Y432 197 (3.6%), 2412 4047 (75.7%), B 72 1117 (20.8%)°] At} (Fig. 1).

646 patients aged <18 years who underwent both QFT-GIT and
Mycobacterium tuberculosis culture during 2006-2017

Exclusion: patients who underwent anti-TB
treatment with only clinical symptoms of TB,
but negative in M. tuberculosis culture
or nucleic acid amplification test
(n=64)

v '

Confirmed TB TB unlikely
(n=48) (n=534)
v v
Pulmonary TB Extrapulmonary TB
(n=43) (n=5)

’ QFT-GIT results ‘

| | |

6 negative (14.0%) 0 negative (0%) 404 negative (75.7%)
31 positive (72.1%) 4 positive (80.0%) 19 positive (3.6%)
6 indeterminate (14.0%) 1indeterminate (20.0%) 111 indeterminate (20.8%)

Fig. 1. Flow chart of the study population.
Abbreviations: QFT-GIT, QuantiFERON-TB Gold In-Tube; TB, tuberculosis.
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Table 1. Sensitivity of QFT-GIT assay in children with confirmed TB

Patient group Total No. of indeterminate No. of positive QFT-GIT No. of negative QFT- Sensitivity (%)
QFT-GIT GIT
All confirmed TB (n=48)
Overall 48 7 35 6 85.4
Pulmonary TB 43 6 31 6 83.8
Extrapulmonary TB 5 1 4 0 100.0
Confirmed TB patients aged 0-9 yrs (n=7)
Overall 7 4 2 1 66.7
Pulmonary TB 6 4 1 1 66.7
Extrapulmonary TB 0 1 0 100.0
Confirmed TB patients aged 10-18 yrs (n=41)
Overall 41 3 33 5 86.8
Pulmonary TB 37 2 30 5 85.7
Extrapulmonary TB 4 1 3 0 100.0

Abbreviations: QFT-GIT, QuantiFERON-TB Gold In-Tube; TB, tuberculosis.

https://piv.or.kr

N

3 F3t FCIO| M QFT-GIT ZAte] BIZE
AE A 9)3ha AAYE o} s W A Thol 4 QFT-GIT ZALS] Y7t Eet o Ei

1%
+2} 85.4% (35/41) 2} 95.5% (404/423)°] AT}

=}
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B2 o)A QFT-GIT HAM] R E L 83.8%=, HQ] A thoA YT 100%
Ko} Gorth told 2= 0-94] Aote] Adl kol A M7= (66.7%) 10-18A4]2] M7=
(86.8%) E.CF SOttt (Table 1).

3. A3 gt Tt M QFT-GIT Z=tof| 22 D|X|= Q1S

1) 23 &ZIx 3 QFT-GIT S tat 42 Afo|2] Hl

Al A} F QFT-GIT ¥/d v 358 2 S/ 7 6 = H| w5 wf, T = Ato] 9] ZAFA] Lol
g, g, A R CRP B ESRE| Apol= fll o QFT-GIT &/ w2 YT R
ot Mo oA AFEf o] S o EFTH50.0% vs. 5.7%, P=0.010) (Table 2).

2) 8 S7IXL F QFT-GIT A2t 0| HZ Ato]e] H|

A8 Z2 oo A QFT-GIT Y/ 3578 1 1|+ 778 2 H| W 3= W], QFT-GIT 1| =2 &
g Lol o] Fggtol WAL (7A vs. 1741, P=0.008), HA A A| 4 e Q] 227} o i°*E}

(42.9% vs. 5.7%, P=0.017) (Table 3). QFT-GIT H]| A w+-2 YAd 7 B o} 0] & Lof| A u & L 4=2] 9]
Sdgo] Bokou T & B A ¥ 9] Ylof] £30th(6,120 pL vs. 8,500 pL, P=0.032). ©] 2|
g, Fma, AR CRP 2 ESRE o Aol ol 2] m] Qli= x}o] 7} I3l Tt

Table 2. Comparison of positive and negative QFT-GIT result groups in children with confirmed TB

Patients' characteristics Positive (n=35) Negative (n=6) P-value
Age 17 (15-18) 12 (11.2-15) 0.149
Male 19 (54.3) 3 (50.0) 0.846
Laboratory findings
WBC (L) 8,500 (7,410-9,260) 8,010 (7,330-11,620) 0.797
Lymphocytes (pL) 1,732 (1,259-2,075) 2,387 (952-3,071) 0.418
Albumin (g/dL) 4 (3.7-4.3) 4 (3.3-4.5) 0.740
CRP (mg/dL) 17 (4.8-31.7) 6 (1.8-11.3) 0.976
ESR (mm/hr) 68 (39.0-76.0) 43 (40.2-44.7) 0.429
Immunocompromised state 2 (5.7) 3(50.0) 0.010

Values are presented as median (interquartile range) or number (%).
Abbreviations: QFT-GIT, QuantiFERON-TB Gold In-Tube; TB, tuberculosis; WBC, white blood cell; CRP, C-reactive
protein; ESR, erythrocyte sedimentation rate.
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Table 3. Comparison of positive and indeterminate QFT-GIT result groups in children with confirmed TB

Patients' characteristics Positive (n=35) Indeterminate (n=7) P-value
Age 17 (15-18) 7 (5.5-16) 0.008
Male 19 (54.3) 4 (57.1) 0.410
Laboratory findings
WBC (L) 8,500 (7,410-9,260) 6,120 (4,245-6,825) 0.032
Lymphocytes (pL) 1,732 (1,259-2,075) 1,304 (972-2,046) 0.573
Albumin (g/dL) 4 (3.7-4.3) 4 (3.5-4.4) 0.417
CRP (mg/dL) 17 (4.8-31.7) 17 (1.5-113.5) 0.367
ESR (mm/hr) 68 (39.0-76.0) 36 (9.0-41.0) 0.052
Immunocompromised state 2 (5.7) 3(42.9) 0.017

Values are presented as median (interquartile range) or number (%o).
Abbreviations: QFT-GIT, QuantiFERON-TB Gold In-Tube; TB, tuberculosis; WBC, white blood cell; CRP, C-reactive
protein; ESR, erythrocyte sedimentation rate.
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Fig. 2. Mitogen and TB antigen responses stratified by age. (A) Mitogen control responses (censored at 15 IU/mL) according to age group (0-9 years group,
n=288 vs. 10-18 years group, n=294). Red lines indicate median values (0-9 years group, 4 1U/mL vs. 10-18 years group, 11 IlU/mL, P<0.001). (B) Interferon gamma
concentrations (censored at 15 IU/mL) in the TB antigen responses stratified by age in children with a positive QuantiFERON-TB Gold In-Tube result (0-9 years
group, n=3 vs. 10-18 years group, n=51). Red lines indicate median values (0-9 years group, 0.63 IU/mL vs. 10-18 years group, 7 IU/mL, P=0.343).

Abbreviations: TB, tuberculosis; IFN, interferon.
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Fig. 3. Mitogen and TB antigen responses according to immune status. (A) Mitogen control responses (censored at 15 IU/mL) with or without immunosuppression
(immunocompetent group, =487 vs. immunocompromised group, n=94). Red lines indicate median values (immunocompetent group, 9 IU/mL vs.
immunocompromised group, 3 IU/mL, P=0.001). (B) Interferon gamma concentrations (censored at 15 IU/mL) in the TB antigen responses according to immune

status in children with a positive QuantiFERON

-TB Gold In-Tube result (immunocompetent group, n=50 vs. immunocompromised group, n=4). Red lines indicate

median values (immunocompetent group, 7 IU/mL vs. immunocompromised group, 11U/mL, P=0.446).
Abbreviations: TB, tuberculosis; IFN, interferon.
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SUPPLEMENTARY MATERIAL

Supplementary Table 1

Final diagnosis of the children classified as tuberculosis unlikely (n=534)
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