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Positive and conversion rate of IGRA in HCWs

Year Test center age N TST+ QFT+
1-yr follow up

TST+ QFT+

2007 아산병원 23 196 52% 14% 21% 14%

2009 세브란스 28 82 38% 23% NA NA

2009-

2011
세브란스 30 53 38% 17% 0% 9%

2008 삼성병원 24 322 26% 10% NA 6%

2012 8개병원 30 493 37% 17% NA NA

Infect Control Hosp Epidemiol 2009;30:1218-1222. Scand J Infect Dis. 2010;42:672-8. 

Infection 2013;41:511–516. Scand J Infect Dis. 2010;42: 943–945. Tuberc Respir Dis 2013;75:18-24



LTBI in healthy population

Age TST> 10 

mm

TST > 

15 mm

20-29 11% 3%

30-39 36% 17%

40-49 46% 25%

Risk TST> 10 

mm

TST > 

15 mm

Low risk 28% 8%

Casual

contract

27% 13%

Close 

contract

40% 15%

• INT J TUBERC LUNG DIS 10(12):1342–1346

• 국민건강영양조사

• 제7기 1차, 2016
• 군인, 신병교육대, 

• 2005 (Mean age: 20)

Risk Age TST>10

mm

QFT+

Low risk 25 51% 4%

Casual

contract

28 60% 10%

Close 

contract

41 71% 44%

• 건강 참여자

• 2004

• JAMA. 2005;293:2756-2761



Sensitivities of IGRAs and TST

JAMA. 2016;316(9):970-983.



Results of QFT-GIT 

n (%)

Positive 1082 (85.6)

Negative 142 (11.2)

Indeterminate 40 (3.2)

• 1264 culture confirmed TB (>18 yrs of age) in 6 university hospitals

• 2007.5.1~2014.2.31 

PLoS One. 2015 Jun 12;10(6):e0129792



• N Engl J Med 2004;350:2060-7.

High risk of TB in recent infection



• N Engl J Med 2004;350:2060-7.



However, IGRA has no discriminating 
ability of recent from remote Mtb infection 



Poor prediction about progression to active TB 
in IGRAs positive subjects

• A meta-analysis of 28 studies 

• Follow-up duration:  1 year to 46 

months

• Pooled PPV for progression: 

2.7% (95% CI, 2.3%-3.2%)

• Containing high risk group: 6.8% 

(95% CI, 5.6%-8.3%)
• CHEST 2012; 142(1):63–75

• A meta-analysis of 15 studies 

• N=26,680

• Follow-up duration:  4 years (IQR 

2–6)

• Pooled unadjusted incidence rate 

ratios: 2.10 (95% CI, 1.42–3.08)
• Lancet Infect Dis 2012; 12: 45–55



CHEST 2012; 142(1):63–75



Lancet Infect Dis 2012; 12: 45–55



• Annual incidence HCW 191/100,000

• General population 32/100,000

• 1431 HCW in Portugal perfomred IGRA, 41 months follow-up

• IGRA positivity: 33.3%

• PPV: 1.7% (95% CI 1.56%-1.81%)



Conversion and reversion in serial testing

CHEST 2012;142:1461-8. 



False positive in serial testing

• A cross sectional study

• 2008.2~2011.3

• 4 health care centers in US

• N=2418

• Conversion 

• QFT-GIT: 6.1%

• T-SPOT: 8.3%

 76% reversion at 6 m later

• TST: 0.9%

• A retrospective study

• 2006~2011

• Stanford University Medical 
center

• N=9153

• Conversion 

• QFT-GIT: 4.4%

 65% reversion in short-term 
testing

• Historical TST conversion: 
0.4%

Am J Respir Crit Care Med 2014;189:77-87 Am J Respir Crit Care Med 2013;188:1005-1010



Other limitations of IGRAs

• No ability for detecting reinfection after treatment

• No ability for discriminating active vs. latent TB

• No ability for identifying MDR-TB infection

• No ability for determining cure in LTBI treatment



Incidence of active TB in HCW

• 아산병원

• Prevalence ratio=1.05 (95% CI, 
0.80–1.35).

• Nurses working in TB-related 
department was 5.1 (95%CI 3.23–
8.42).

• Doctors and Nurses Age: 27.9±3.9
• INT J TUBERC LUNG DIS 12(4):436–440



Incidence of active TB in HCW

• A nationwide, population-based cohort study in Taiwan

• aHR=1.62 (95% CI, 1.08-2.43)

• Job category: Nursing:  aHR=2.55 (1.37-4.72)

• Mean age of HCW: 30
• Journal of Infection (2014) 69, 525-532



Mass Isoniazid Preventive Therapy
for Tuberculosis Control

• A cluster-randomized trial in 3 gold-mining companies in South 
Africa

• Intervention: 9 months INH treatment 

N Engl J Med 2014;370:301-10



• Contact investigation of 96 soldiers

 18 active TB: 9 normal CXR but TB lesions in HRCT

CHEST 2010; 137(5):1057–1064

• Contact investigation of 1044 high school students

24 QFT+ and normal CXR: 6 TB in HRCT

22 TST+ and normal CXR: 5 TB in HRCT 

INT J TUBERC LUNG DIS 13(5):633–639



Preventive therapy and risk of 
resistant TB 

• A meta-analysis of 13 studies (n=18095 in INH vs. n=17985 in 
control)

• RR for resistance: 1.45 (95% CI 0.85–2.47)

• DST 시행율: 28% (158/564 TB case) in INH

32% (328/1034 TB case) in Control

Emerg Infect Dis. 2006 May;12(5):744-51.



Poor compliance and ADRs



• 240 HCWs (48% physicians; 39% nurses)

• 52% of HCWs were willing to undergo annual LTBI screening

• 48% were willing to undergo LTBI treatment

• Accept annual LTBI screening

• HCWs who worried about acquiring MDR-TB infection (aOR=1.7, 95% CI 1.28–2.25)

• Who thought screening contacts of TB cases is important (aOR,3.4; 95% CI, 1.35–8.65)

• Who were physicians (aOR, 1.7; 95% CI, 1.08–2.60)

• Perceived a high personal risk of TB reinfection (aOR, 0.5; 95% CI, 0.37–0.64) 

were less likely to accept LTBI treatment.

Infect Control Hosp Epidemiol 2015;36(5):522–528



• 1,300-bed public teaching hospital in Pune in the state of 
Maharashtra, India 

• June 2012–December 2013

• 1,886 HCWs  47 TB  26 trainees (14 in residents and 12 in 
interns) among 662 medical trainees, who had 793 person-years of 
follow-up. 

• 9 (35%) had PTB, 17 (65%) had EPTB

• MDR TB was 44% (4/9 cases of culture-positive TB); 3 trainees had 
TB with single-drug resistance to isoniazid

• 15-fold higher estimated incidence of TB among medical trainees

Emerging Infectious Diseases 2016;22(3):541–543















XDR-TB
• 진폐병원에 입원, CRF on HD

• 2015.12월 결핵배양

• 2016.8.26 DST 확인, AFB 4+



의료기관내 결핵감염관리

• Environmental control & Personal protection

• 객담부스

• 음압격리실

• 결핵환자 진료를 독립된 공간에서 하는가?

• 응급실 진료는?



Summery

1. 국내 의료종사자들에서 잠복결핵감염률 및 발생률이 높다. 

2. IGRA는 많은 제한점이 있다. 
• 낮은 민감도
• 활동성 결핵 발생 예측도가 낮다
• False positive in serial testing

• 최근 감염과 오래된 감염을 구별할 수 없음
• 활동성 결핵을 감별할 수 없음
• 내성결핵 감염을 확인할 수 없음
• 잠복결핵 치료 후 반응 평가 할 수 없음. 

• 치료 후 재감염을 확인할 수 없음

3. 잠복결핵 치료 전 활동성 결핵에 대한 철저한 조사가 필요

4. 잠복결핵 치료의 낮은 순응도 개선 필요

5. 의료기관내 결핵 감염관리가 우선 필요


