BAMYSS|X| 2013;23(4):349-357 | ISSN 1225-4266
m Health Policy and Management Vol.23 No.4, 349-357 ORIGINAL ARTICLE
http://dx.doi.org/10.4332/KJHPA.2013.23.4.349

Economic Analysis of Latent Tuberculosis Infection Screening Strategies in
Korea

Sang-Won Kim, Gil-Won Kang, Sam-Chul Shin, Seung-Eun Song
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Background: Although interferon-gamma release assay (IGRA) is now available alternatives to tuberculin skin test (TST) for detection
of latent tuberculosis infection (LTBI), the cost of IGRA test is much higher than TST. So economic analysis of LTBI screening strategies
have been done in many countries, but there are few reports in Korea. This study examined cost analysis of LTBI screening strategies
in Korea.

Methods: The economic outcomes were evaluated by five strategies. These were 1) TST alone, 2) IGRA alone, 3) combination of TST
and IGRA (TST followed by IGRA) and 4) no testing no prevention, 5) no testing all prevention. Last two strategies were added to
compare with three main LTBI screening strategies. Decision analysis model were used to perform economic analysis. A cohort study
of Korean Institute of Tuberculosis and the data of published literatures were used to estimate the cost analysis.

Results: In a base-case scenario which was assumed that TST specificity was 80%, TST alone was the least expensive strategy. In a al-
ternative scenario which was assumed that TST specificity was 97%, the combination of TST and IGRA was the least expensive strat-
egy. Sensitivity analysis shows that patients adherent rate to LTBI treatment, TST sensitivity, IGRA sensitivity and IGRA specificity did
not have a significant impact on the outcomes.

Conclusion: In Korea, for the diagnosis of LTBI at the time of child and adolescent, TST alone reduces medical costs compared with
IGRA alone or combination of TST and IGRA.
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Figure 1. Screening and isoniazid (INH) preventive therapy using tuberculin skin test (TST) alone. Decision analysis model for predicting the
costs and the occurrence of tuberculosis (TB) due to latent TB by screening a cohort of close contacts and treating the test-positives with INH
using TST alone (Fig. 1), interferon-gamma releasing assay (IGRA) alone (Fig. 2), combination of TST and IGRA (TST followed by IGRA, Fig. 3), and
no testing (Fig. 4). A decision node (o) is the decision to test a contact by using the respective screening procedure. Branches from a change
node (o) represent the possible outcomes of an event; terminal nodes (<) are assigned the cost of a prior series of actions and events. Probabil-
ities (p): see model specifications; #: complementary probability (all probabilities of chance node’s branches to sum to 1.0).
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Figure 2. Screening and isoniazid (INH) preventive therapy using interferon-gamma releasing assay (IGRA). alone.
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Figure 3. Screening and isoniazid (INH) preventive therapy using combination of tuberculin skin test (TST) and interferon-gamma releasing as-

say (IGRA).
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Figure 4. Screening and isoniazid (INH) preventive therapy using no testing no prevention (assumed that all close contacts are not treated). And
screening and INH preventive therapy using no testing all prevention (assumed that all close contacts are treated by INH).
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Table 2. Lists of variable parameters

Details of costs Costs () Variable Probability % (range)  References
Tuberculin skin test cost 25,003 Risk of TB after untreated LTBI 10 6]
Test 1,758 Risk of TB after treated LTBI 4 [6]
Two out-patient visits 23,245 Risk of hepato-toxicity associated with 2.7 [9]
Interferon-gamma releasing assay' cost 112,495 LTBI treatment’
Test 100,884 Patients adherent rate to LTBI treatment” 57 (53-76) [10,14-16]
One out-patient visit 11,61 TST, cut-off> 10 mm
Latent TB infection treatment cost" 72695 Sensitivity 77(11-82) (11.17-19]
Initial laboratory test before treatment 16,581 Specificity 80, 97*(35-98) (11,17-19]
(complete blood cell count, liver function test) IGRA"
3 out-patient visits 34,856 Sensitivity 78(73-82) [11,17-19]
3 liver function tests 18,828 Specificity 96 (94-98) [11,17-19]
Isoniazid 300 mg/day for 9 months 2430 Prevalence of LTBI Close contact 5(5-41) 2]
TB treatment costs' 2,348,580 TB, tuberculosis; LTBI, latent TB infection; TST, tuberculin skin test; IGRA, interferon-
TB drug-induced toxic hepatitis treatment costs’ 1,246,367 gamma releasing assay.

TB, tuberculosis.
“Costs expressed in won. 'QFT-GIT (QuantiFERON-TB Gold In-Tube) method. *Costs
were calculated using 2011 Health Insurance Review & Assessment Service national
patients sample.

“Range obtained from the literature. 'Isoniazid 300 mg/day for 9 months [6]. ‘Values de-
rived from estimates of TST sensitivity, and IGRA sensitivity and specificity, and assum-
ing close contact with TB (LTBI prevalence=5% [17]). *Values derived from average
specificity in non-Bacilli Chalmette-Guerin vaccinated populations [13]. "QFT-GIT (Quan-
tiIFERON-TB Gold In-Tube) method.
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Figure 5. Reserch scheme for treatment cost of (A) tuberculosis (TB) and (B) TB drug-induced toxic hepatitis. *KCD (Korean classification of dis-
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Table 3. Sensitivity analysis for patients adherent rate to LTBI treat-
ment and TST sensitivity, IGRA sensitivity, IGRA specificity (calculated
by base-case scenario’)

Variable Costs ()
Patients adherent rate to LTBI treatment=57%
TST 48,020
IGRA 138,614
TST/IGRA 69,343
No testing no prevention* 234,858
No testing all prevention® 206,127
Patients adherent rate to LTBI treatment=76%
TST 51,571
IGRA 138,751
TST/IGRA 69,442
No testing no prevention* 234,858
No testing all prevention® 206,127
TST sensitivity=71%
TST 49,374
IGRA 138,614
TST/IGRA 70,507
TST sensitivity=82%
TST 47,092
IGRA 138,614
TST/IGRA 68,545
IGRA sensitivity=73%
TST 48,020
IGRA 140,451
TST/IGRA 696,70
IGRA sensitivity=82%
TST 48,020
IGRA 137,314
TST/IGRA 69,113
IGRA specificity=94%
TST 48,020
IGRA 134,369
TST/IGRA 67,004
IGRA specificity=98%
TST 48,020
IGRA 142,635
TST/IGRA 71,560

TST, tuberculin skin test; IGRA, interferon-gammareleasing assay; LTBI, latent TB infec-
tion; TB, tuberculosis.

"Base-case scenario, TST specificity=80%; TST sensitivity=77%; TST positive rate at
cohort=23%; IGRA sensitivity=78%; IGRA specificity=96%; IGRA positive rate at co-
hort=12.1%. "QFT-GIT (QuantiFERON-TB Gold In-Tube) method. *Assumed that all close
contacts are not tested and not treated. *Assumed that all close contacts are not tested
and treated by Isoniazid.
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Table 4. Economic outcomes associated with different LTBI diagnosis
strategies

Variable Costs ()
Base-case scenario, TST specificity 80%
TST 48,020
IGRA 138,614
TST/IGRA 69,343
No testing no prevention* 234,858
No testing all prevention® 206,127
Alternative scenario, TST specificity 97%"
TST 85,545
IGRA 138,614
TST/IGRA 81,100
No testing no prevention* 234,858
No testing all prevention® 206,127

TST, tuberculin skin test; IGRA, interferon-gamma releasing assay; LTBI, latent TB infec-
tion; TB, tuberculosis; INH, isoniazid.

"Base-case scenario, TST specificity=80%; TST sensitivity=77%; TST positive rate at
cohort=23%; IGRA sensitivity=78%; IGRA specificity=96%; IGRA positive rate at co-
hort=12.1%. "QFT-GIT (QuantiFERON-TB Gold In-Tube) method. *Assumed that all close
contacts are not tested and not treated. *Assumed that all close contacts are not tested
and treated by INH. "Alternative scenario, TST specificity =97%; TST sensitivity=77%;
TST positive rate at cohort=23%; IGRA sensitivity="78%, IGRA specificity=96%; IGRA
positive rate at cohort=12.1%.
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