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Healthcare Workers: Pro
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Guidelines on the

management of
latent tuberculosis
infection

U

CrossMark _
low tuberculosis burden

PERSPECTIVE
TUBERCULOSIS

Y

Management of atent Mycobacterium
tuberculosts infection: WHO guidelines for

countries

..these guidelines are primarily targeted to high

Income or upper middle income countries wit
estimated TB incidence rate of less than 100

N an
per

100000 population per year. The panel judgec
these countries were most likely to

that

benefit from programmatic management of LTBI due

to their current TB epidemiology and resource

availability.
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-TB contact
-Anti-TNF Tx » Should be

-Dialysis Pts performed
-SOT, HSCT

-Silicosis

-HCW
>  Should be
-Immingrant

from high TB considered
-Homeless

-llicit drug user

SEVERANCE Eur Respi



The Panel concluded that the evidence of benefits
outweighing harms in the following population

risk groups is weak, but judged that the benefits
of systematic testing and treating may outweigh

the harms: health-care workers, immigrants from
high TB burden countries, prisoners, homeless

persons and illicit drug users. The decision to
systematically test for and treat LTBI in these

population groups should be in accordance with
local TB epidemiology and context, health
system structures, availability of resources and
overall health priorities
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Incidence of active TB
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TB risk in HCWs

Table 2. Incidence of TB among HCWs in Medical Center A from 2006 to 2012

Year  Incident TB cases in certified HCWs at - Number of certified HOWs &t Incidence at Medical Center A (per  SIR® (95% C!

Medical Center A° Medical Center A 100,000 person-year)

p004 5 N/A

2005 5 /A

2006 6 4225 1420 311
2007 2 432 46.2 113
2008 2 4 851 4.2 113
2009 5 5,031 99.4 3.16
2010 3 5,172 58.0 1.92
2011 2 5,449 36.7 149
012 2 5,807 34.4 137
Average’ 63.1 193 (1.21-2.

(&) SEVERANCE
Pan SC et al. PLoS ONE 2015;10(12): e0145047. doi:10.1371/




TB risk iIn HCWs In Korea

10

Incidence: 723.3/100,000

5.10

Prevalence ratio

Doctors Employees  AllHCWs Nurses Nurses working
in other in TB-related
departments departments

(%) SEVERANCE :
Jo KW et al. Int J Tuber Lung Dis 2008; 12:436-40



Active TB
control

1B

elimination

LTBI
control




LTBI Dx and Tx

* To Whom?
 Which test for LTBI is better ?

SEVERANCE



Positive predictive value- high risk group

PPV (95% CI) n/N

v Clark 2007 010 (0.01-032) 2720
——— Aichelburg znua 0.08 (002-022) 336
b Haldar 2009 017 (0.11-0.28) 191410
& mkzuus“ 0.03 (0.01-008) 5178
& Kik 2009 0,03 (0,01-0,07) 8181
—— Lee20093 0.00 (0.00-022) 015
— Lee 2009 0.08 (0.00-038) 1/12
-+ Diel 2011* 0.13 (0.08-019) 191147
L3 Harstad 2010% 0.03 (0.01-005) 6238
4 Junnalaggadazum“ 0.05 (002-0.11) 86110
- Leungzﬂm 0.08 (0.04-013) 121151
4 Kim 2011 0.06 (0.02-0.14) 471
—_— Song 2011* 0,19 (0,07-036) 632
- Yushwamaﬂ)ﬁ 008 (004-04) 8118 &
— Zhang 2011% 0.00 {0.00-0.21) 016 — PPV (95% Cl) N
Higuchi 2007 000 (0.00-0,04) 0/95
Bakir 2008" 0,04 (0,01-0,10) 3/83
Hill 2008 1?_‘ 0,02 (001-003) 14/843
¢ Paoled PPV for progression = 0,068 (0056 o 0,083) | Lee 2009 005 (0,00-0.25) 1/20
Chi-square = 50,30, df = 14 (p = 0,0000) :!ﬂ%hdgz'?ﬂﬂ g-gg {E'ES‘E'S? gfégg
1 = | 1 1 = U
0 02 04 08 08 1 Inconsistency (lsquare)=722% Diol 2011 00 ﬁnm_nluﬁg e
Harstad E'EHEI 001 (0.01-003) &415
PPV for progression commercial IGRAs Leung zum 007 (0.03-0,2) 9/136
- Song 2011% 0,06 (0.02-013) 699
L | B — Chang 2011 000 (000-021) 016
< Lienhardt 2010" 0,03 (0.01-004) 16/629
Silvermann 20075 0.00 (0.00-0.28) 012
* ooled PPV fnr pr:::gra*a*alon =0.024 {0,019 to 0.029) |
u = =0 UL
0 0.2 0.4 06 0.8 1 Inmnsmtency (- square] 63,5 %
PPV for progression TST

et al. CHEST 2012; 142(1):63-75



Two-step TST

One-step TST
=10 (mm)* =11 (mm)* 213 (mm)* =15 (mm)* =10 (mm)*
BCG (-)** BCG (+)**
TST+/IGRA+ (n) 114 4 39 102 86 69 119
TST+/IGRA- (n) 49 14 21 30 21 13 58
TST-/IGRA+ (n) 21 8 8 33 49 66 16
TST-/IGRA- (n) 71 3 23 %0 99 107 62
Agreement, % 725 718 639 753 725 69.0 710
Kappa (SE) 044(006)  055(0.10) 0.29 (0.09) 050 (0.06) 046(006)  039(0.06)  041(0.06)
Symmetry test*™*  Chisquared value 112 1.64 103 0.14 112 356 38
p value 00008 0.20 0.0013 0.71 00008 <0001 <0.0001
Viethamm
2007 HCWs 300 (3 SEVERANCE

Lien et al. Plos one 2009; 4: e6798



German , 3,823 contact HCWs
E_m

510 (13.3) 496 (97.3) 14 (2.7) -
926 (24.2) 878 (34.8) 48 (5.2) : 1.71-1.72
1039 (27.2) 965 (92.9) 74 (7.1) 2.11-2.12
975 (25.5) 868 (89.0) 107 (11.0) 3.51-3.54
373 (9.8) 298 (79.9) 75 (20.1) 6.87-6.91

der
Female 2959 (77 .4) 2716 (91.8) 243 (8.2) 1
Male 864 (22.6) 789 (91.3) 75 (8.7) 1.29 1.293-1.298

Country of birth

Fareign-born 589 (15.4) 493 (83.7) _ 2.38-2.39

TB in own history

No 3788 (99.1) 3485 (92.0) 303 (8.0) 1

Yes 35 (0.9) 20 (57.1) 15 (42.8) 6.23 6.23-6.28
TST in history

no TST 1348 (35.5) 1254 (93.0) 9 (7.0) 1

Negative 1635 (42.8) 1544 (94.4) o9 (5.6) 0.74 0.737-0.74
Positive 840 (22.0 707 (B4.2 133 (15.8 1.99 1.99-2.0

Workplace

Other clinical wards 610 (16.0) 577 (94.6) 33 (54)

Internal medicine 1286 (33.8) 1190 (92.5) 96 (7.5) L 1.40-1.41
Admission ward 244 (6.4) 231 (34.7) 13 (5.3) ! 0.89-0.1
Infection ward 389 (10.2) 355 (91.3) M (87 . 1.75-1.76
Geriatric care 449 (11.7) 404 (90.0) 45 (10.0) I 1.98-1.99
Rad/Lab/Path 293 (7.7) 262 (86.0) 41(14.0) 2.34-2.35
Administration 117 (3.1) 101 (86.3) 16 (13.7) 2.88-2.M

PLoS (jne.

40 (g . 1.50-1.51 2014 Dec
Profession Not included in the final model 26/9(12):e1
15322

Physicians 583 (15.2) 536 (92.3) 45 (7.7) 0.82 0.82-0.824


https://www.ncbi.nlm.nih.gov/pubmed/25541947

South Korea, 53 HCWs, TST/IGRA f/u

__ 50 ml TST'™

£ |381% 38.1% BN OFT-GIT'™
c 40 37.9%

o QFT-GIT?™
R

E_ ] conversion
o

L 20

@ 9.4%

£ 10 3.1%

o 6.5%

a g

Group 1 Group 2 /

High risk of exposure Low risk of exposure

&) SEVERANCE ,
Kim SY et al. Infection. 2013 Apr;41(2):511-6.



South Korea, multicenter, 493 HCWs , TST/IGRA

QFT-GIT
Positive (%) Negative (%)
(n=85) (n=408)
TST
Positive (n=181) 54 (11.0) 127 (25.8)
Negative (n=312) 31(6.3) 281 (57.0)
Hospitals A B C D E F G H
No. of hospital beds 2680 736 640 636 902 900 a0 198
No. of enrolled subjects 10 60 49 6 M 5l 3049
Medical personnel dedicated to TBinfectioncontrol -~ Yes — Yes  Yes  No Yes  Yes  Yes  Yes
T8 infection control guidelines s No  Yes  No Yes Yes o Yes  No
Contact investigation Yes No Yes No Yes No NO Yes
Positive TST results, n (%) 19(445) 20(333) 17(347) 32(47.) 21(276) 17(333) 9(300) 17(347)

Positive QFT-GIT results, n (%) 12(9.1)

9(150) 14(266) 11(162) 6(79) 17(333) 7(233) 9(184)

Jo KW et al. Tuberc Respir Dis 2013; 75(1):18-24




Degree of contact with TB patients

None
Mild
Moderate

Severe

No.

Positive TST

Positive QFT-GIT

No. (%)

19(302)
105(372)
26 (400)
30(365)

p-value

No. (%)

p-value

Yes
No

Experience of working in TB-related department

379
114

140 (369)
42 (36.8)

et

[}

0.985

75(19.8)
10(8.8)

Current department 0930 0.140
TB-related 180 66 (36.6) 37(20.1)
Not TB-related 313 116(37.1) 18(15.3)

Years working in hospital <0.001 0.005
<l 41 8(19.5) 5(122)
1-5 245 75(30.6) 32(13.1)
6-10 114 56(49.1) 22(19.3)
11-15 68 29 (42.6) 16(235)

0.006
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2,303 HCWs QFT f/u

Converted group

Joshi M et al. Ann Am Thorac Soc 2014;11: 296-302



>

Interferon -y level (IU/ml)

(oe)

Interferon -y level (IU/ml)

0.35) . ..g PE

South Korea,

48 contact HCWs QFT f/u

------ 25 (52%)
13 (27%)

Numbers of serial testing

Numbers of serial testing Park JS et &
—




7 USA,
| . 7,374 HCWs
g | & ® + 486 (4.1%)
°® ¢ i
°®" o
4 o
Al
‘.' | = & ° ®
@ g ® @
® .| @ ® ®
°s
|
| | | A ]
0 Cut-off Median 1 2 46810

(0.35 IU/mL) (0.63 IU/mL)
Interferon-y concentration (I1U/ml)

SEVERANCE Kimberless S et al. CHEST 2012; 142(1):55-62



USA, 216 HCWs , TST/IGRA f/u

% Incidence of

No. Serially No. of Conversions
Definition of Conversion Tested Conversions (95% CI)
TST
1. Baseline induration of < 10 mm and follow-up TST of = 10 mm, 147 9.5 (5.3-15.5)
with increment of = 6 mm
2. Baseline induration of < 10 mm and follow-up TST of = 10 mm, 147 4.1 (1.5-8.7)
with increment of = 10 mm
QFT
3. Baseline IFN-y < 0.35 1U/ml and follow-up IFN-y = 0.35 1U/ml 147 11.6 (6.9-17.9)
4. Baseline IFN-y < 0.35 1U/ml and follow-up IFN-y = 0.70 1U/ml 147 7.5 (3.8-13.0)
Combinations of TST and QFT
1or3 147 14.9 (9.6-21.8)
2or4 147 7.5 (3.8-13.0)
1 and 3 147 6.1 (2.8-11.3)
2 and 4 147 4.1 (1.5-8.7)




Portugal, 2,884 HCWs f/u, QFT

8 QFT results
Negative Borderline Positive
<0.2 IU/mL 0.2- <0.7 IU/mL >0.7 1U/mL

n % N % n %
1B in history 16 28] 15 263 26 456
Active 1B at screening (0 - 2 250 6 50
rogression to active 18 (0 . 1 250 3 50
No TB 1,764 627 323 115 728 259
A 1,780 61.7 341 118 763 265

Niehnhaus et al. J] Occup Med Tox 2013;8(1)":1»_.




USA, 19 centers, 42,155 HCWs , T. SPOT TB

Borderine - re test

Study

This study
Doman et al. (3
Doman ef . ()
rong ef . ()
Lwering et al. (10)

Joshret al. (4

olater et . (0

Setting

19 U.5. hospitals

4 farge urban U.S
4 farge urban US,
Cleveland Clinic, 0
McGill University H

Gentre, Montreal,

Gentral Arkansas

Healthcare Syste
Stanford Universty
Center, Palo At

ospials
ospitals

1
ealth
(anada
eterans

m
Medical

(A

IGRA Used

[-SPOT.TB
[-5POT.TB
OFN

Number of Subjects
Tested

19,630
2418
2418
1,807

20

2303
9,193

Conversion
Rate (%)

08

Reversion
Rate (%)

176
639
2.8
80.0
1.5

5.
8.7

King et al. Am J Respir Crit Care Med 2015; 192: 367-373



 Treatment to all HCWs with IGRA + ?

* Priority ?

&) SEVERANCE
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Prevalence ratio

0
Doctors Employees All HCWs Nurses working
in other in TB-related
departments departments

Jo KW et al. Int J Tuber Lung Dis 2008; 12:436-40
(&) SEVERANCE




China

ltem No. of HCW No. of TB Prevalence (1/1000)

Gender and smoking*® Male, non-smoker 977 1 10
Male, smoker 832 8 06
Female 1937 11 5.7
Age group (years) 18-29 988 6 6.1
30-39 1295 5 39
40-49 1070 7 6.5
=50 393 2 5.1
BCG scar No 2451 13 53

Job location TB outpatient dinic 9
TB inpatient ward 3
Supervision and monitoring 1
Pharmacy 1
X-ray 1
Laboratory 2
Administrative/logistic 3 J
Duration of employment (years) <1 1383 5 36
1-4 757 3 40
59 613 6 08
=10 993 6 6.0
Level Prefecture 869 5 58
County/District 2877 15 5.2
TST induration (mm)* * 0-9 1047 1 10
10-19 687 6 8.7
20 + 419 7 16.7

He et al. BM



Variable HCW N (%) Induration = 10 mm n (%) Crude OR (95%  Adjusted OR* (95%

Cl) Cl)
Gender and smoking Male, non-smoker 526 (244) 253 (48.1) 1
Male, smoker 464 (216) 244 (526) 12 (0815)
Female 1163 (540) 609 (524) 12 (08-15)
Age group (years) 18-29 580 (269) 229 (395) 1 1
30-39 740 (344) 399 (53.9) 18 (14-22) 16 (12-21)
40-49 615(286) 343 (55.8) 19 (15-24) 18 (13-25)
> 50 218 (10.1) 135 (61.9) 25 (1834) 26 (1.7-40)
BCG scar No 1376 (639) 674 (49.0) 1 1
Yes 777 (36.1) 472 (556) 13 (1.1-16) 14 (1.1-17)
Income (Yuan/Year) < 15000 1106 (514) 528 (47.7) 1
15000-19999 691 (321) 361 (52.2) 12 (1.0:15)
20000-29999 298 (138) 182 (61.1) 17 (13-22)
> 30000 58 (2.7) 35 (60.3) 1.7 (1.0-29)
Education Primary or middle school 63 (2.9) 28 (44.4) 1
Secondary school 076 (453) 450 @6.1) 1.1 (06-18)
Junior college 898 (41.7) 496 (55.2) 15 (09-26)
University or above 216 (101) 132 (61.1) 20 (1.1-35)
Position Junior 1270 (590) 594 (46.8) 1
Middle 697 (324) 414 (594) 17 (14-20)
Senior 186 (8.6) 98 (52.7) 13 (0917
Job location Administrative/logistic 698 (324) 295 (423) 1 1
TB outpatient clinic 609 (283) 333 (54.7) 17 (13-21) 19 (14-26)
TB inpatient ward 165 (7.7) 101 (61.2) 22 (1531) 13 (1.0-21)
Supervision and monitoring 234 (109) 132 (56.4) 18 (13-24) 16 (12-23)
Pharmacy 147 (6.8) 74 (50.3) 14 (1020 10 (07-18)
X-ray department 122 (56) 78 (63.9) 24 (1636) 18 (1.1-29)

| aboratory 178 (R 3) g3 (52 ) 15 (11-21) 14 (09-200)



Active TB from HCWs

Bock 1999 *— 0.0000 (0.0000, 0.0102)
Bradshaw 2011 l— 0.0000 (0.0000, 0.0110)
CDC 2004 i—— 0.0000 (0.0000, 0.0172)
CDC 2005 - 0.0000 (0.0000, 0.0169)

Drobniewski 1995 0.0036 (9.14E-05, 0.0199)
Fraser 2009 0.0000 (0.0000, 0.1122)
Hillarus 2003 [ 0.0000 (0.0000, 0.0660)
Linquist 2002 !' 0.0000 (0.0000, 0.0406)
Magnin 2007 *— 0.0000 (0.0000, 0.0102)

0.0000 (0.0000, 0.0336)

0.0000 (0.0000, 0.0029)

0.0000 (0.0000, 0.0506)

0.0000 (0.0000, 0.0160) |



TB infection from HCWs

coC 2004 ._ 0.0459 (0.0212, 0.0854)
coC 2005 '_ 0.0880 (0.0538, 0.1340)
Linquist 2002 ._ 0.0000 (0.0000, 0.0468)

Magnin 2007 |} - 0.0000 (0.0000, 0.4096)

Ohno 2008 F 0.0204 (0.0005, 0.1085)

Trueba 2006 0.1111 (0.0028, 0.4825)

combined 0.0432 (0.0143, 0.0867)

0.0 02

04

proportion (95% confidence interval)

Schepisi MS e



Reactivation risk of recent infection

Table 2. Lifetime Risk of Reactivation Tuberculosis.*

Size of Induration on Monconversion Recent Conversion ] Immunosuppressive Old, Healed Advanced

sSkin Test and age Positive Skin Test of skin Test Therapy Tuberculosis HIV Infection
percent (95 gercent confidence interval)

Induration of =15 mm
0—5 Yr 13 (10—16) 17 (12—24) 25 (7—87) 66 (34—100) 100 (88—100)
6—15 ¥r 7 (6—8) 8 (6—10) 14 (4—46) 37 (21—67) 70 (52—92)
16—25 ¥r 8 (5—15) 13 (8—21) 17 (3—84) 44 (15—-100) 283 (39-100)
2635 Yr 7 (4—13) 12 (8-19) 15 (3—74) 39 (14-100) 73 (35—100)
36—45 Yr 4 (2—7) 7 (5—12) 8 (2—39) 21 (8-57) 40 (20-79)
4655 Yr 3 (2—6) 6 (4—10) 6 (1—32) 17 (6—46) 32 (16—44)
56—65 Yr 3 (2—4) 3 (1-7) 5 (1—23) 13 (5—33) 25 (14—46)
=66 ¥r 2 (1—3) 2 (1-5) 4 (1-17) 9 (4—24) 18 (10—33)
Induration of 10—-14 mm
0—5 Yr 10 (6—15) 13 (8—21) 20 (4—82) 53 (22—100) 100 (56—100)
6—15 Yr 4 (3—5) 5 (3—7) 8 (2—30) 20 (10—44) 38 (24—61)
16—25 ¥r 7 (3—13) 10 (6—17) 13 (2—73) 35 (12—100) 66 (30—100)
26—35 Yr 6 (3—12) 9 (5—15) 12 (2—64) 31 (10—93) 58 (26—100)
36—45 Yr 3 (2—6) 5 (3—9) 7 (1—34) 17 (6—50) 33 (15-68)
4655 Yr 3 (1-5) 5 (3—8) 5 (1—8) 14 (5—40) 26 (12—55)
56—65 Yr 2 (1—4) 3 (1—8) 4 (1—20) 11 (4—29) 20 (11-39)
=66 Yr 2 (1-3) 2 (1-5) 3 (1—14) 8 (3—20) 15 (8—28)
Induration of 5—9 mm
0—5 ¥r 3 (2—6) 6 (2—12) 6 (1—31) 16 (6—45) 31 (15—63)
6—15 Yr 2 (1-3) 3 (2—5) 4 (1-17) 11 (5—25) 21 (13—34)
16—25 ¥r 6 (2—14) 8 (4—17) 11 (2—79) 29 (7—100) 55 (19—100)
26—35 Yr 5 (2—13) 7 (3—15) 10 (1—69) 25 (6—100) 48 (17—100)
36—45 Yr 3 (1-6) 4 (2—9) 5 (1—34) 12 (3—50) 24 (8—68)
46—55 Yr 2 (1-5) 4 (2—8) 4 (1—28) 10 (3—40) 19 (7—55)
56—65 Yr 2 (1-3) 2 (1-6) 3 (0—18) 8 (2—26) 15 (6—36)
=66 Yr 1 (0—2) 2 (0-5) 2 (0—13) 6 (2—19) 11 (4—26)

orsburgh CR NEJM 2004;350(20):2060-7




LTBl annual incidence in Korea

TST conversion QFT-G conversion
(n=16) (n=21)
11 16
QFT-G (<) =2 (-),n=10 Baseline TST (+), n=14

QFT-G (+) > (+), n=1 TST (-) > (-), n=2




Summary

LTBI control among HCWs is important.

IGRA can be more specific test than TST
among HCWs.

However, the caution is needed in
interpretation about serial test of IGRA.

There is priorities in LTBI control among
HCWs.

&) SEVERANCE



Thank you !

1885«Chejungwon




