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The Usefulness of Whole-blood Interferon-gamma Release Assay for
the Diagnosis of Extra-pulmonary Tuberculosis

Hye-Min Lee, M.D,, Sung Gun Cho, M.D,, Hyung Koo Kang, M.D,, Sung Woon Park, M.D,, Byung Ook Lee,
MD., Jae Hee Lee, MD,, Eun Ju Jeon, MD,, Jae Chol Choi, MD,
Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, Chung-Ang University College of Medicine,

Seoul, Korea

Background: The whole-blood interferon-gamma release assay (QuantiFERON-TB Gold [QFT-G: Cellestis, Carnegie,
Victoria, Australia) has been studied primarily for the use of diagnosing active pulmonary tuberculosis (TB) or
latent TB. In the present study, the usefulness of QFT-G was evaluated for the diagnosis of extra-pulmonary
tuberculosis (EP-TB).

Methods: From June 2006 to February 2009, we evaluated the usefulness of QFT-G in patients (n=65) suspected
with EP-TB, retrospectively. The diagnostic sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) of the QFT-G assay were analyzed.

Results: EP-TB was diagnosed in 33 (51%) participants. The overall sensitivity, specificity, PPV, and NPV of the
QFT-G assay for EP-TB were 78%, 79%, 81%, and 77%, respectively. Of the 33 with EP-TB, 14 (42%) were diagnosed
with TB pleurisy, 7 (21%) with TB lymphadenitis, 7 (21%) with intestinal TB, and 5 (15%) with EP-TB in other
sites, In subgroup analyses according by site of infection, the QFT-G showed 86% sensitivity, 64% specificity, and
78% NPV in TB pleurisy. On the other hand, the sensitivity, specificity, and NPV of the assay were 71%, 83%
and 71%, respectively in TB lymphadenitis, and 86%, 100% and 88%, respectively in intestinal TB. Among the
patients with suspected alternative site EP-TB, the sensitivity, specificity, and NPV of the assay were 50%, 80%
and 67%, respectively.

Conclusion: The QFT-G assay showed moderate diagnostic accuracy in EP-TB. However, negative QFT-G assay
does not exclude EP-TB because of the low NPV of this assay.
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Table 1, Demographic and clinical characteristics of the patients with suspected extra-pulmonary tuberculosis

Final diagnosis

Characteristics
EP-TB (n=39) Not EP-TB (n=32) p-value

Age, median years (range) 40 (13~86) 47 (17~98) 0.397
Male/female 16/17 22/10 01
Duration of follow-up, month (range) 6 (1~60) 6 (0.6~60) 0,963
Prior history active TB 3 (9 4 (13) 0.66
Immune-compromised conditions (21) 8 (25) 0.719

Diabetes mellitus (15) 3 (9

Malignancy 3) 2 (6)

Chronic renal failure 0 2 (6)

Liver cirrhosis 0 2 (6)

Immunosuppressant (<3 months) 13 0

HIV infection 0 19

Data are no, (%) of patients, unless otherwise indicated,

EP-TB: extra-pulmonary tuberculosis; TB: tuberculosis; HIV: human immunodeficiency virus,

749 Mann-Whitney U-testZ, HFE W] A-$- Fish-
er's exact testS AlYsFIT). pgkol 0.05 vk uf 57
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Table 2, Distribution of the site of infection with suspected
extra-pulmonary tuberculosis

Final diagnosis

Site of infection
EP-TB (n=33) Not EP-TB (n=32)

Pleural 14 (42) 12 (38)
Gastrointestinal system 7 (21) 7 (22)
Lymph node 7 (21) 6 (19)
Central nervous system 0 6 (19)
Bone and/or joint 4 (12) 0

Liver 1) 1(8)

Data are no, (%) of patients, unless otherwise indicated,
EP-TB: extra-pulmonary tuberculosis,

disease) 519, &4 2'], "= Hgk 6%(19%) [71FAX
¥ (Kikuchi's disease) 4, AF230]=Z(sarcoidosis) 1
W, 9% 1), 71e} A 785G 698(19%), THA|E
AJ9H(hepatocellular carcinoma)ol] SHHe o} = 11
(3%)1°]cH(Table 2).

2, QuantiFERON-TB GOLDS| ZIHy |®&

0x

#9] Asfo] A= JH FAloA QFT-GLI2! FA}
3118(48%) = Hle] Aoz HetE k= 259(81%)0]
Aew], QFT-G 574991 #4308 (o) = 9] A
79(23%)0]t}t. QFT-GZZ7} v|F (indeterminate) ¢l 4
B0y AlefskL, He] s Hdsh=t] QFI-G<] ¥l

P, BolE, PHAISE, SHANSEE 22k 780, 7%,
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Table 3. Results of the interferon gamma release assay among 65 patients with suspected extra-pulmonary tuberculosis,

by patient population subgroup

No. of subjects (%)

Patients Sensitivity Specificity PPV NPV
population EP-TB Not EP-TB % (Clos) % (Clos) % (Clos) % (Clgs)
All patients 33 32 78 (60~90) 79 (60~91) 81 (62~92) 77 (57 ~89)
Pleural 14 (42) 12 (38) 86 (56~97) 64 (32~88) 75 (47~92) 78 (40~96)
Gastrointestinal 7 (21) 7 (21) 86 ( 99) 100 (56 ~100) 100 (62~100) 88 (47~99)
Lymph node 7 (21) 6 (19) 71 (30~95) 83 (36~99) 3 (36~ 99) 71 (30~95)
Others 5 (15) 7 (21) 50 (9~91) 80 (30~99) 7 (13~98) 67 (24~94)

EP-TB: extra-pulmonary tuberculosis; IGRA: interferon gamma release assay; PPV: positive predictive value; NPV: negative predictive

value; Clgs: confidence interval 95%.

81%, 77%°]3Act,
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Table 4, Characteristics of patients who had verified cases
of extra-pulmonary tuberculosis diagnosed

Positive Negative

Characteristic IGRA results IGRA results p-value

(n=25) (n=7)

Age, median years 1 (14~86) 58 (13~81) 0264

(range)

Male/female 12/13 4/3 0674

Immune-compromised 7 (26) 1 (14) 0.589

conditionss
Diabetes mellitus 4 (16) 1 (14)
Malignancy 1 (4) 0
Immunosuppressant 1 (4) 0

(<83 months)

Site of infection 0.169
Pleural 12 (48) 2 (29)
Gastrointestinal 6 (24) 1 (14)

Lymph node 5 (20) 2 (29)
Others 2 (8 2 (29)

Data are no, (%) of patients, unless otherwise indicated,
IGRA: interferon gamma release assay.

Eolx, A& E, SAldEE= 22 50%, 80%, 67%,
67%AtHTable 3).

4, QuantiFERON-TB GOLD £|ZAM2| L& I}

He] Asjog A 331 F 7H21%)°] &4
275 Holal YTt QFI-G Y43l SAfel QFT-GH+
330 FAfol|A] o], AR, HAAA| Agke] HIw g3l
H ol Ase] TAFS= E74] o2 frofsh afolg B
o] A QFrHTable 4).
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