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CFP-10 s TB7.7 393(%0©90b.

3960l BMdgM3oby®o Lobxo

3L GgueOs BBl dgoomoom 0.1 A (5

G0IOIMwobmmo  ghmgmeo)  GHdIm3Mwobol (TubersolH,
Connaught; Swiftwater, PA, USA) 35680 9d9ygzsboo §obsdbemols

9095 d9Ls0d9gdo. 48-72 Losomol d9dgy BMME09WYdIMO

9900939006 ogombzs  b3gE0sms©  aGHMIbomgd o
396LMbsols Joge.

398myggbgdwwo @ygobogogdo

3AL 890930 985 0bEWEML300L OsdgMEHMom d0-8o. QFT-
GIT 99xnsbs IFN-y 3mb3gbdHMsgoom  Lg/dew-do. IFN-y
3Mb6396GH®530s >10 by/dew BBy 065, Brmym®E 10 Lg/de.
QFT-GIT @sgd0m 89ga0: MTB 1393080096 563 0y9b90bY
Lodobbm  godmgmgomo  IFN-y 30633963 Mo30sl  d0bmls
"5MYMBo0 30bEHOMEoL 3609369c0mds > 0.35 bg/dew, 53sLosb
3odmgmgowo IFN-y 3m6396@®s30s wodymgom 3mb@®mmedo
5MLgdeo IFN-y 3063963300l 25%—-bg dg@o.

QFT-GIT 9956ygm@omo 99¢930: MTB L3ggox096 563 0y9b90%9
Lodobbm  godmgmgomo  IFN-y 30633963 Mo30sl  d0bmls
MOMYMRO0M0 3mb6GOHMol 360d36gwmds < 0.35 bg/de», 535Lmsb
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aodmgmgowo  IFN-y  3mb396300305 o6 5009053 g0Mqs
MoMYmBom  3mbGHmmmdo sMLgdmer IFN-y  3mb3gb@®ssools
25%-U.

QFT-GIT 39930  3sbMusBmazMgEos: )  oOHYMBOMNO
30bGOMol 9990 > 8 Lg/d 96 0¥ YOO JMBEGHOMEOL
9900920 < 0.5 by/de0-by.

QFT-GIT  3mbgg®lbos:  Lsdsbolbm  godmzgzanglzolsl  IFN-y
30b6396@Ms30s < 0.35 g/ s obYMOYGdOMO godm33eg30LSL
IFN-y 3mb39b@®ogos > 0.35 ULg/dew, IFN-y 3633966300l
3300500l SOLMEYEMMO LooOol Ibg39wMdsdo dogdols
24569d9.

QFT-GIT  ®93gMbos:  LodsBoLm  209m33eg30Lbsl  IFN-y
306396@M530s = 0.35 g/ s FobYMOYdOMO godm33g30LSL
IFN-y 3mb39b®tsgos < 0.35 ULg/dew, IFN-y 3mb6396¢®s30ool
33X0900L 5dLMEYEMMO LooOoL dbg39wMdsdo dogdols
24569d9.

3B ©5©g00m0 d99a0: 06Ms30s > 1090-by

36U MMYmx58000 d9g30: 0bMMsE0s < 1080-by

3BL 306M570: 06 MMo300L < 1000—-sb 33wogds > 10930y
09O 3NWMDBOM ©H535©JOMW DD 3GIMTBIL0Oo 3nbEJGHO
LobdoMmg IYMBOEO 04m 4 353JRMM0SE:  YMZILPOOOVIMO
3063530 (= 5 g 33060500), bdo®o (<5 g 3306050 ©S >
3930 mOX96), 0030000 (< ™3980 MOYXIO ©S > ghmbgw 3
03900) ©5 doe0sb 0330500 3mbEsd@o (< ghobgw 3 m390d0).
330930l dmbs3gdoms 29965¢00Bgdol 9EHe3bg GHMdgMHIMEMbBom
©5535IONWMD  3OMBILoMwo  3MbBIJBHO  ©3Y930m ™6
3593MM00: b3oMo 3mbEsdE0 (2 3900 MOXIM) S 030500
3MBB33dBO0 (<3990 MmbOXgO).

®0396030L  3Hodol  bymdbdBosbo  Lgsws  godmz09ygbgo
X965330L 38539008 ©IM300GOIMgdOL  gLogsligdEs.
G090 379mB0om 068303009008 MHolZoL s©dds 0BMIGOM©S

15



byombosbo (330l 2odmygbgdom, Losg 1 939690
0683030609008 Golgol  smgdol 5Mdmbsl, bmewm 5 -
AM09IM3MmBom 068303009008  MHoL3OL  FISBRE  5Jdsb.

s3HIBGHWMOHO B9 3Mmbol Loddodol s©dds sligzg F9zoLS
bombosbo (33sol  godmygbgdom, Losg 1 B3969ds
LOHYE 0BbIMBL, bomewm 5 — LB MsOYNGIL WsEIbGHMMO
AMOIOIYmBom ©S GHYOIOINWMBOD 93500900l
L5JoIOMYOSDY.

B&oGobG03M0 sBsgmobo

33930l dmboiggdgdo  9gyzsboeo  odbs REDCap (Research
Electronic Data Capture) 99d@embmer dmbszgdoms 35%sdo.
REDCap 960l log®ombm, o0b@Ggmbyddg woxwmdbgdmeo
909dHOMbmwo  dmboggdoms  39Bs,  Mmdgwoi  dgoddbs
Lodgabogem 33w93900L dmbsizgdoms 35OmM30LmM30U.
LEHOGHOLEH03MM0 650 DO QobbmMEogers IBM SPSS Statistics
19 396bosdo.

LEHOGHOLE03MM0 BsoDOl 99900 IMO(393S WHEI6EMMO
G0YO3m Dol 3619350096 @GMdSL, WH@IbGHWcO
AM0IO3MmBol BoosabmbBm FHgbBgdol (3G s QFT-GIT)
30b396MLool  3sB39693cgdl,  3MBIMOBEHMBL  WsEgbGMMo
AMOIO3MmBol  Boosgbmbm mMmo GHbGoL (3BL s QFT-
GIT) 9909390L dmMol s 53 GHgbBgool (3BL s QFT-GIT)
0900929065 o  MOLIRBOJHMOIPL  JmEOL  3og3doMOol
958396900 9dl.  9bsgroBol  Fggagdo  sbg3g  BMOES3WS
AG09O3MMBoL Qo A109M3MMBOL 0bygggool
3MmbGH®Mol  Jglobgd  xobogzol  3dszgdol  3mebol,

59300090900l N J3930L ©9G9M0bsbEGHd0L
95839690 9d0.
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©50J30mM0 3EL-0L 360935¢96G™BS gbolsbBL3MS 330930l 308
10099@d0. sgdomo QFT-GIT 3601935 gbEHMds 2obolBLZMS
330930 319 Lydogd@do.

3Mmb63mOBEHMdS  @sBHIbGHMOO  GHYIMIYwmbBol e
L5053bMBM BHLEAL (AL s QFT-GIT) dcaol Jgxolis 3939 (k)
BEHOGHOLE030L godmygbgdom, Lowsg x > 0.75 60dbsgl oo

3Mmb63mObEHMdoL, « = 04 - 0.75 - LoduoEm
3063060bFGHMdsL,  bmemn k< 0.4 bodbogl  ©sd
30b3mOIBEHMBL.

9653533050560 sbosgrobo 2396bmME09ws

@MAOHoMINwo  MgyMgbool  dgoomEom.  5dmbogerols
(33090930 04m 3AL (©IIOMO Vs. MYMBOMO FJOIR0) O
QFT-GIT (©50gd0mMO Vs. OMYMRBOMO 3900930).
@MAMHO0MINWO  MHgMLooL  LEdMWMmM  IMH35W (3350560
9o 8m03930s  BAHGHOLG03MNO ©s J30©IF0MELMYOIH
3003H9MH0d9d%Dg, 1939 Mg  BoBoMgdmwo  LsdgzboghHm
3393900L  Log()dzgwby  @sEIbowo  HolZ-Bogddm™IBOL
odbobgg  (33WoYdL. P (5¢0dsmmmdol) Lboog < 0.05
900900 0dbs,  MMAMOE  BEAIGHOLGIMM®  Lo®fdmbe.
m3000MMgLbo 36093690 mdgd0  (outliers)  s3mEgdme  0dbs
LodME MM BESEGHOLEH03YOO 5650B0E.

3L s QFT-GIT 3mb39MLool Goibzo 100 ssdosbo-Hgamofswo
85839699909 (@sGIbGHYOO HIBIOINWMBOL 0630wIbGHMB)
23960LsBO3Ms  3mbgzgdlool  Jgdmbgzg3zgdol  Momgbmdols
39YMBOM 5©50560-MH™ LsgHomm 58396909 by. 3GL s QFT-
GIT 3mbgg®losts  @s LO33MOEM MOLZ-odBHMMGOL ImEOL
39300600  398oLs  JOM(33oOB0 s FMOZ9WEIEO06O
WMRSM0MIN0 MHYMglool AgOMPOm.

X9bo330L 3998539000  oBHIbGHMM0O G963 Mmbol
L5EORbMBM FJuEHYOOL  F9IAgOL FmEOL  3063MIBEMdOL
ool 9gemgds dmbgo: B3 bofodm@mols dJmbg o o6 dJmbg
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©5 BOIMIMLMDBOM 9390 JONMSD bdoMo s 0830000
36OMmBLowo  3mbGodBHol  ddmby o 96TJmbg  33eng30L
1009dBHgoL  TmOOL.  3OM3MMEF000  FYOIMES ™mO0-
363mMO 300l z-BglGHoom. 55939, LodsHBOLM s FobdgMMgdOMO
39903309305 osgdomo  QFT-GIT  dggaqgool  fowo
09050 BHdIM3NWMBOM 93500 msb  bdoMo s
0030000  3MMxgbowo  3mbGogBoL  ddmby  33w930L
1009dBHgOL  FmMobL.  BEHIGOLGHOZMOO  BsEoBobmzol
3990996900 0dbs 353693560l FHgbGo.

G996 39mbol Qo A&109639mbBob 0b6939J300L
30bGHMol dgLobgd 3bol, sdm309dIEgdols s J3930L
©9AH9M0bsBEH 9Ol sboY9bs© 3°9m3099b9m
9615350 (33w5©0560 WMPMH003M0 6926M9L0o.
WMRSOMIMNWO  OYYMgLool  IMH35W (330050  FMmEYWgdo
9dm0o3930696 330590L,  MHMIWYd0oE  93059MmBR0gdb6
BEAOGHOLEZMNO ©5  930IFOMEMPONO  3MH0FGHIM0TJOL
X 969009Mmd0LsEI0  EIM30©JOIMGdOL  3m6(393GH IS IM0
dmEgeol  3mba®gbdywo  0yzbgh.  HBIOINW™BOL s
A9960379mBoL 06g39§300L 306GHMEol Jglobgd K} sbwoz30L
dmdogms  3mbsly o Bom  sIM30YIMgdgAL  FmEOl
3938060 9993565 dsb—10BHbol U-Gql@oom.

33¢m930L 390092900 5 3s6bogngs
15330930 X3IBO

3393590 bmen Rsgdonm 319 xsboa3ol 3m8s30. yzgams 306l
Bom@otrs QFT-GIT —00 Lodsbolem 3sdm3zeg3s. 59 xsboggol

3ozl 96O BMBHIM©S JAHL—00 LodsboLbm 2odm3zzgergzs (48
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dmbsfoegd 509gbodbs AL sEIdomO dggao  HoMbendo,
bogom 11 3mbsfoegd 1s60 29b653bss 3BL-000 499m33w935DY).
15330930 X3MBoL (n = 319) Toboboomgdergdo  s©fgMowos
3b®owdo #1. 330930l Lwgd0gdBHMs MIMIZELMdS 0ym Jogo
(81%), Mo sbobogs  xobsE3ol 3353900l 9By
9995096 md5L 139305 0HOMmYdYE R00DOSGHOHO
Juogwdo. ULsdMom  sbs3zo ogm 41 oo  (BEGHbIOEHMWO
239sbGs [SD], 11.4 {gwo); 330930l Lwydogd@gdol 86% oym
0dowobosh;  60%  (n=193)  dmbsfoeng  FMFomds
1393090D0MYIM BPOBosGHOOM  Jugedo, bmem 39%
(n=116) 3063950 X56s330L Jugerdo. xsbsE3oL IMTozms
50%-05 50bodbs  BHv9dgmH3MMBOm 93500 MSE bdoGmo
(203980  ™mOxO) 3OMFBILoMwo  30bFJBHO.  x9bs330L
Lg3gO™do FMFomdol Lodrsem bEsgo oym 17 fgwo (SD, 12.6

fowo).

gbMogmo # 1. 33¢7930L 3m3wyemsgools Dsbsliosmgdergdo (N = 319)

Isbsbosmgdgmo No. (%)
©99ma®5830o dsbsliosmgdegdo

ab530,

18-32 84 (26 %)
33-41 76 (24 %)
42-49 81 (25 %)
> 50 78 (25 %)
900g®. Lgglo 259 (81 %)
Jormnzggwo 305 (96 %)
256500¢9ds

do@egbio 230 (72 %)
Lsdnom 394603900 68 (21%)
153995 M S SMBLOVIE0 Lodr)sEm 21 (4 %)
O3 BofodwHo 0bldgdzoom 244 (77 %)
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159w 8sm 50O

030¢0obo

274 (86 %)

bbgo

45 (14 %)

X5605330L @sfgligdegds

139305¢0H0MGOO I s30MmbsMo

121 (38 %)

LsLSbYHOL 25090

1393050 0H0MGOIO STIMEOGHMMOS 72 (23 %)
5651393050 D0M YOm0 bsdgoobm Ifaligdmergds 126 (39 %)
36O0gBg0s

503060l GHMo3000—39db03M0 39Olmbsro 92 (29 %)
@dMO5GMOO0L 3v98530 22 (7 %)
L&1ab@Jo0 14 (4 %)
9Jobgdo 51 (16 %)
9Jodgdo 116 (36 %)
Lbgo 24 (8 %)
X5603(330L bzgOHMTo F«domdol LBogo

0-4 71 (22 %)
5-14 81 (25 %)
15-24 72 (23 %)
>25 95 (30 %)
AMBIH3IMWMBO0 5350090 sh 3HMBILOMEO 3MbESJGHOL
Lbobdog

4M39EOL0MMHO 101 (32%)
(= 3300580 5 ©wY)

bdomo (<5 Y 33060580 s > 13900 MOXIM) 58 (18 %)
0030000 (< 3990 MOXIO S = 335OGHswdo ghmbge) 61 (19 %)
o056 0830500 (<3350 ghmbg) 99 (31 %)
AMB9O3MMBO0 93500909 b 3MBAEJEHO 74 (23 %)

X 9653330l 8998539000 G396 3IMDBOL s GH¥d9IMIMMBOL

0bggdzools 3MbAHHMmb 053933060900

Jzagob

9390306553 gd0L dgLogsligdas® BoGoMmgde 3m3Es3009M
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d0dmbowzom 33w935d0 dmMbsfiorgmds Tgbmagsbgl Lryer 298
X5605330L  3MTo3L, Toomgob 58 LwdogdBHTs  (19%) GO
29653boo. B533w9g30 xMBol  dobslosmgdegdo (n = 240)
s0f9M0wwo0s 3bOHodo #2. Lodwmowm sbs3zo oym 44.3 oo (SD,
11.4 {9wo), dmbsfoegoms vdcmaguglicmds ogm  Jowo (90%) Gog
abobogl  xobogzol 3853990l g9bgtmen  gobsfoengdsls
1393050HYdMWo R000H0SGHMHOWO Jbgols
©509gdMgdgddo.  xobs330L  Fds3zgdol  54%  oym
000wobosb, 57% dMdomds GHRLHobsswdgam Jugendo.
M9L30MSGHMOYd0  »IgGobliows  bgwdobsfigomdo  oym
X 9653330l 89853900l Fbmem@ 65%-m30L. 48% oym gdodo,
bogm 39% - gdomsbo. xsbso3zol  Lygdmdo  dwdsmdols
Lsdgom bGogo ogm 19.7 fgero (SD, 10.9 o).

gbOomo #2. 15330930 XawIBOL sbslosmgdemgdo (N=240)
dsbaliosmgdgmo No. (%)
099383070 IsbslioomgdEgdo

21530, §

<25 59 (25 %)
36 — 44 59 (25 %)
45 -51 59 (25 %)
>60 57 (24 %)
9mb5399900 o6 sGOL 6 (2 %)
996. bggbo 216 (90 %)
15539835m 50O

0d0olo 130 (54 %)
Lbgo 110 (46 %)
1558903060 ©s§aligdwIEMgds
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139309¢0D0MYOIMo bsdgoEobm 136 (57 %)
©figlgdrEgds

5051393050 BOMJdMEo bsBgEOEObM 104 (43 %)
©figlgdrEgds

ML3oMsGHMMOo byerdolsfzmdos (mdgdglbio Mol s6dsgermdsdo)
139305¢0bB0MGOMo bBsEoMbsMO 35 (92 %)
139305¢0D0MYOMEO 5TINOGMMOS 77 (79 %)
305393050 BOMJOME0 LodgoEobm 45 (45 %)
©afjgbgdyergds

doMO0MO IMTomdl GHdgM3Ymbom 136 (57 %)
0553500900 353096370056

36090

gdodo 114 (48 %)
gdomsbo 94 (39 %)
Lbgo 27 (11 %)
2990m@™39099¢0 5 (2 %)
%96005330L bxzg®@do 9v93s0dob bGsgo

<5 26 (11 %)
6-20 98 (41 %)
21-34 80 (33 %)
35< 22 (9 %)
0mb5399900 o6 5GOL 14 (6 %)

5900 3G s Y00 QFT-GIT 36g35emgbEH™ds

LodsBOLM  458M33WY30LsL  HPIIOMO AL 3935 gbGHMdS
3odmgwobs  63% (193/308), bmwm ©swgdomo QFT-GIT
30M935¢9b@mds -  46%-0o  (147/319).  @ws@gbGHwOO
GMOIO3MNnBol 360935 gbBHMds ™mM03]  LoEOosFbMbM™
AbBHom oym 39% (121/308). o@gbGHmco GHdImIMCmbHOl
3693596 Mds MmMH06 gOHN-9M0 LoEOsFbMDBM BHaLEGOom 0ym
69% (219/319). 139305 OBOMYOMEO BMOBOSGHOOO Jugeol
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X56s330L  39853980L  55%-U (107/193), bmwm 3039050
X9bE30L  Jugerol dds3zqgdol - 32%-L (40/126) (p<0.0001)
3Jmbs  ogdomo  QFT-GIT  ULodsbolm  200m33¢g30LsL.
139309¢0D0MYIMO  BPOBosGHOOMO Jugwol Xsbs330L
049053900l 68%-1 (128/188) bmwm 306M39ws©0 X 9bOE30L
Jugaols  8ds3zgdol  54% -l (65/120) (p = 0.01) 3gmboos
5090000 3B LodsDBOLM odMm33E30LsL.

@SGIBGHMO0  HMOIOIMDOl 30935 gbEHMdol  Moliz-
godBHmegdo

9653503350560 965e0Bom BsdsBOLM odm33w930LsL 3BU-
ol Y00 FgIYA0 SLME0MGOIMwo ogm dbmemmo dBsM©
0b53096. X 9B(330L FMT5390L SLo3MOMOZ Xy MBgddo: 33-41 §f
(00L5IYJOMEo  Foblgdol  Mbogsdmds [aOR] 3.63, 95%
Lo®HIMbMMdOL 0bBgMgzso [CI] 1.65-7.97), 42-49 () (aOR 2.77,
95% CI 1.29-5.95) s > 50 §geo (aOR 3.91, 95% CI 1.69-9.04)
30l sEadomo Fggaol dgBHo dsblo Jmbooom, 18-32 §f
0b53MOM030  XAMRBOL ¥ 9bHE30L  FMTs39d6  FgoMgdom
(EbOowoO #3).

9653503350506 965¢0Bdo QFT-GIT ©ogd00 F9wga0sb
bMEoMIOMEo  50dMmBbEs  GHYdIMH3IMNMBOm 35O
353096@®sb  bdoMo (= mz9do  mORIM) 36MHMmRqLoo
30b63sd@o (aOR 3.53; 95% CI 1.55-8.06) s dbsto sbszo.
LodsBoLM  359M33eg30LslL  KobO(330L  FMTs3gdl  SLo3MdMO]
X2995390d0: 33-41 ) (aOR 3.36; 95% CI 1.47-7.68), 42-49 ) (aOR
4.26; 95% CI 1.73-10.52) 5 = 50 fgaro (aOR 5.25, 95% CI 1.67-
16.45) csgdomo QFT-GIT dg@o dsbbo Jmbsm, 3oty 18-32
07 sL53MIMO30 XMBOL X 9boE30L 395390l (bGowo # 3).
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gbOoo  #3.  AM35¢33s0bo  sbaobo:  xsbsz0L
9v935390L 0L EIEIOdoMO 3B ©s QFT-GIT Goliz—xsgEmmgdo

0sbslosmYdYo 53000 3B 593000 QFT-GIT
(n=315) (n=317)
aOR (95% CI) aOR (95% CI)

bdoMo 3mb@od@o vs.  1.03 (0.43 - 2.46) 3.53 (1.55- 8.06)°
0030000 3063 5J@0

sbs30, §

33-41 vs. 18-32 3.63 (1.65-7.97)° 3.36 (1.47- 7.68)°

42-49 vs. 18-32 2.77 (1.29-5.95)° 4.26 (1.73- 10.52)"®

> 50 vs. 18-32 3.91(1.69-9.04)>  5.25 (1.67— 16.45)®
3GL — 3960b BHMdgM3Mwobmmo Lobyxo; QFT-GIT - 3356¢08gOM™mb-3d mddmb Ggbdo
Lobyxs®s80; bdoMo  3mbGoddo - > 3900 ©OXIO; 00305000 JMbGHsGHo

GHMBININWMDO®  ©5350IOMMND  3OHMBILomo 3mbGJBHo < ™m39do mbOxge; 2
"300MgLo  3608369mdIBOL  ddmby  Ygdmbggzgdo  addmocoEbs  SBsoboEsb;

LEAHSGHOLEGH0IMNM© Lo®fdmbm Fggao
3BL—0b 306570 s QFT-GIT 3mbggMlsos

163 x9b65330L /3536 BogBHIMS MIMAMEME LodsBobm 939
396390M00000  3odm33w930 WAIPGHNO  HBININLWMBBY
3OL—00 (56 igdomo 3BL 965369Bd0) s QFT-GIT-oom.
505056 BodsBolm  godm3zegzolsl 81-L (49.7%) o©dmsbbs
QFT-GIT wmobympomo s 46U (28.2%) — 3GL 9OHYNBomO
090020.  @oBHIPGHNO  GHBIOIMNmnDBg  LsdSBOLbMm
39689mMHgd0m 9933t 9390L dmMHoL Mol dgosbs ogm 69
33005  (0535Bmbo  10-112  33060). QFT-GIT 3mbgg®los
509b0dbs 81-sb 24 (29,6%) xsbs330L 3MTo3L. 3BHL oMozl
50300 3Jmbs 46—sb 19 (41.3%) X 96330l 3mdszdo.
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QFT-GIT 3mbggMbool 353969890  (3GL—0L  F9gaoLgsb
©59M¥)300090s©) 09 23/100 sesd0sbo—{gofodo. 3@GL—ol
300540 (QFT-GIT-0l 9993096 ©8MY300gdWS®)  0ym
31.2/100 50580560 geroffodo. ws@gb@mdo Gdge3rwmbol
06300096@™ds mM0g3g BHgbGHoo (n = 39) ogm 28.6/100 s@sd0560—
Dowofodo (3BL 306550 —26.7/100 s@sdosbo-fgarofsdo s
QFT-GIT 3mbzg@bos — 15.3/100 ssdosbo fgarofiodo). QFT-
GIT 693960L0sL 500 3dmbs 82-sb 12 (14.6%) xsbws330L
0mds3omob.  QFT-GIT 693960bool dsB3969d9co ogm 11.1/100

5530560 gerofjodo.

3B 300530l s QFT-GIT 3m639GLools Holiz—g3sgd@m®mgdo

OMaMOH3  9OM(300, 0l IM35 (33056  sbsEr0Bdo,
O3 9Mmo  MOL3-BodBHMO0 9O ogm  LAIGLAHO0IMMS©
Lo®Hdmbme SbMEoMmYdMEO0 3BL—ob 3065503b.
3600369crm35605 500b0dbML, MHMI 19-sb 16 (84%) 3BL-0L
306530  dmbs 1393000 HBOMYPOMWO  BODOSGHMOVIO
Jugol xsbsEgol 3mds3gddo.

961535335056 565¢0BTo, dBstIo sbvzo (OR 1.14, 95% CI
1.02-1.27)  sbg3g SbmEoMgdmwo ogm QFT-GIT 3mbzg®Lool
35BLoL BOILMD. QoM 5Toby, XoboE30L Fd5390L B3y
Bofod®om (OR 0.16, 95% CI 1.03-0.79) QFT-GIT 3mbgg®lLools
MRO® 6530900 95bLo 3Jmbsm, 300Mg xsbE30L 35390l
0331 BofodMEOL goM9dg (FbOOWoO #4). 24-56 19 (79%) QFT-GIT
30639600y  Imbs  B39xE050BOMGIMWO  BPODOSGHMOIO
Jugol xsbs330L 3wds3gddo.
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gbOowo #4. @sBHPBHWOo  BH¥BININEMDOL  LsOosabmbm
A9bBoL (QFT-GIT s 33L) 3mbzgmlLool 3Mag5¢(33ws0sbo
sbsgrobo.
Joboloomgdgwo QFT-GIT 3mb3g0bos  3¢L 3mbgg®los
(23/80)2 (19/44)°
aOR (95% CI) aOR (95% CI)
bdoMo 3mboddo  1.12(0.17-7.18) 3.07(0.21-43.43)
vs. 03305000
306¢°Jdo
abs3o, § 1.14 (1.02-1.27)® 0.98 (0.85-1.12)
039 bofiod®o 0.16 (0.03-0.79)* 8.29 (0.60-114.03)
30U — 3960l BHdgO3Nobn®mo bobxo; QFT-GIT - 3356¢08390M™b6-3d mdeml Ggldo
bobxo®s8o; bdoMo 3mbGoddho - = 3900 MmOXRIO; 0330000 IJMbESJEO

&M09OZNMBOD  ©9350JOIWMB  3MMmBgLowo 3mbGodBho < mzgdo mbxge; °
"300v)MgLo  3608369mdIdOL  dgmby  Ygdmbggzgdo  addmomoEbs  SBsobowsb; °©

b&o@GobEGH03wMs© LsdfdMbm dgwgao

@5AHIBGHNO0 HNOIOINMBOL §38m3zEg30oL MM03) JEe3bY
©sEgdomo QFT-GIT

LodsBoLM 259m33wg30LsL QFT-GIT sgdomo dgwgaol djmbg
82  x9bs;330L 935300056  70-L  (85%) @9609mE90000
2399m33wg30L0l 33003 90dmiBbs  QFT-GIT  owgdomo
890930. @HIPGHUO0 HYIBIOINLWMBOL F9dm3z3ewg30L MM0gY
9393y QFT-GIT ©s9d0m0 89099008 Jmbg  xsboE30L
0m0539%0L oo  MaO™  Fosero 0gm  GHdIMIMLMHBOom
Q5535090 mMsb bdoMmo (> 3930 MmOX M) 363Gl Jmby
X 9653330l 33539830, 300M) 08305000 (<mz9do MOXIO)
3M63GodBHol 9Jmbyg  xobso3gol dw9dszgdodo (48% vs . 38% p
<0.001).
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@SHIBGHMO0  HMOIOINmBol ™  BsEosxbndm BB
6ol 3mb3mMEbEMds

LodsBoLM 93Mm33w930LsL 500b0dbs 3BL—-Ls s QFT-GIT dméol
3063066 GHM™O0L bodwgswm dsbgz9bgdgero  [k]=0.40, p<0.001.
O LoEOsFDMBM  BHIBAL FmMoL 3MB3MOBEHMds oym 70%
(214/308);  BLEJOOL  30% ogm  (93/308)  TgLododoLo
©5MYgMBomo,  GHLEJdoL  39%  (121/308) -  FgLodsdobo
©50930m0, 23% (72/308) 508mPbs 3GL Wogdomo s QFT-
GIT 9956ymgomo, bnwm 7% (22/308) — QFT-GIT ©s0gd0m0o ©s
3L 99OYMBoMO.

39639MmMH 9000 BHYLEBHOMYOOLLL s5obodbs  3BL s QFT-GIT
dmOoL  30630mMBEHMdOL  sdswo  3sB396909wo  [x]=0.37,
p<0.001. 363mMHBEHMdS sBHIbBHMO GHd9m3NMBOL M
Lo@OoogbmbBm  BHbAL (AL s QFT-GIT) dméob ogm 71.8%
(117/163);  &HobBHYdoLb  15%  (25/163)  oym  JgLodsdolo
©5MYMBomo,  GHILAJPoL  56%  (92/163) -  FgLodsdobo
©5Jd0m0, 27% (44/163) ogm 3GHL ©sgdomo s QFT-GIT
509453000, bonwwm 1% (2/163) — QFT-GIT ©s©gd00m0 ©s 3GL
“5MHYMBOMO.

LodsBolM godm33wg30LsL WsBHIBEGHWMO BH1YdIM3IMMBOL Mo
U50sbMBM  FHuEBHOL (AL o QFT-GIT) 3mb63mMBEHMo
990093900L oo MadMm dgBHo 0gm xsboE30L 38539000 B3y
Bofod ol 496989, 3000609 XIBEo330L  IMTs3gddo  dgy
Bofody®om (66% vs. 81%, p <0.02, n = 308).
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3L s QFT-GIT 390990l 8m®ol olizmmsb@mds s
dolo MmoL3—BoJBMMYdo

965353350506 650D om,  Lodsbolm  2odm33g30LSL

WoBHIPGHWMOO0  BHOIOIMNWMBOL  LyEOsFbMBM  BHILBHIOOL
©oL3MOEBEGHMWo Jggad0ol - 3BL swgdomo / QFT-GIT
MOMYMBomo —  8Jmbg xsbso3gol 8vdszgdl (n = 71), MBOH™
bdoGs© 50960d69dMm©om B35 Bofodm®o (aOR: 2.6, 95% CI: 1.12-
583) @5 BOH™ 09300050 - BMOYIH 3N Dom
Q©5539090msb bdomo 3OHMmBgLowo 3mb@od@o (aOR: 0.3,
95% CI: 0.12-0.85) 30069 x5605330L 3853990 oG bGMo
&109M39@MBoL  LoE0sbMBM  BHLEBJOOL 3b3MOHPBEH Mo
990939000 (n =214).

239639690000 BHgLEGHMGOIOLSL, FMOZ5¢(33¢@00 sbsEr0Bdo,
dbomE  sbd30L  BOES  50dMBbs  BEIEGHOLEGH03MMS©
Lo®HIMbomo 5393060930 WHEIBEHMMO GH¥d9IOIMTMbOl
LoOsRbMBE03M BHYLGHIOOL EOLZMOBEHME F9wIR)d6 —
3GL sgdomo / QFT-GIT mobymgomo (n = 44), F9sM9d00m
WsAHIBGHWMOO  HdIM3YmBoL  LoosabmbBozm  GHglGgdol
3063060056 990929006 (n = 117). 33b sgdomo / QFT-
GIT 9p6ymzomo d9gaq00L dsblbo MBMM ©dswo oym 42-49
00 oLogmdMm030 XyMBoL Xobwoazol dmds3gddo, 3oy 18-32
0F sLO3MdMm030 XaBOL Ksbo330L 3MTs39ddo (aOR: 0.24, 95%
CI: 0.07-0.84) 5 x56@5330L 30539080 sbszom > 50 {gwby,
3000969 18-32 {f sb53M0Mm030 xR0l XsboEgzol 3mTs39dd0
(aOR: 0.04, 95% CI: 0.01-0.26).
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AMBINI3NMBo0 935D R 9BIEZ0L IMds3zgd8o

dbmemo 96om X9653330L 318530 o a0bs
ODOIOINLODOM ©935©> WoAIBGHTO0 HIBIOINLMBOL
390m33w930L 99930 BOBoSEGHMmOL 3MBLMEES300l
393960006 M96@9bMmAMexz0mwo  20dm33wg30LLl.  bod
X9bso330L Aozl A9bMz0m0M©Im  BH¥dgM3mbo
00650090569 330930l J0dE0bsMIMOOL OMUL. Koboa30L 93
005390l 3Jmbom ©IdOMO F9gaq00 OMmeE 3B, oy
QFT @gbBodgdom 12 m3z0L 456353¢mdsd0 GHMdgMHIMEmbols

©539659yY. 1535M5YO MY, OIUT] ABIE/ G930l

G990 3M9mbol B9sdbg39eMmdol ©9350&5d963HL
Bo3wg0o@  9f300056  06RMMT5305L  X9bs330L 88539030

G09IO3NmBoL  990mbgzg3900lL  Jglobgd 993 gdL6
0535330690990 LEGH0RAOL godm.

X 96003330l 33539080l 3B GdYMIMembol glsbgd

&1909M39@mBol  Jglobgd  x9bo330L  3mdszgdol  3mEbols
Loghmm  Lsdwmowm  Jmws  oym  61%.  b3gEoswoBgdmem
R00DosGHMoMw  Jugwdo  ImdMdsgzg  xobOE30L  8vds3gdl
3Jmbom Mmadm dgEHo 3mEbs Gd9m3Mmbols dglobgd (69%
LogOme LsdMoEm Jmens), 30067 5M139305W 0B Jugedo
9m0wdogg X 9b330L FMUs3zgdl  (49.16% ULogMom Lodrysenm
Jmws; P <0.01). 00mddols gggws xsbsagol 935335 (98%)
03MQS, O3 GH¥OJMHIMEMDOl 250539d5 bgds 59MHMYgbreo
3 bom, beaenm X 9bs330L 3ds39d0l 70% o3m®s oG bdmeo
GM0YO3Nnbol  9309domwmaonMo,  3wwobozmemo  ©s
@3dMM5GHMO00 Jobslins0gdegd0. 0319339, AbmeErme 43%-3s
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03M©E>  @HIBANOO  HIBIOIIW®BOL  ©I35VIOIP
36OHMaMglboMgdol  Golgo o  dbmem  30%-05  dgderm
©@53HBGHMO0  Gd9IO3MMBOL ©5350Gd© 3OHMYMHILOMGdOL
GoL3oL  X2BgooL LHMMs© 0IBEHOBROEOMYdS. X boE30L
099953900L  MAMO3glemdsd  (85%), ogmEs  WisEIbGHWOO
G090 3MmBoL  I3MObIwMdOL  M9g7000, Boa®ed dbmerme
66%—-05 0(3Mm©S oBIbGHMMO GHMOYMHIMEMmBOl I3OBIMdOL
SMLO.

X9Bs330L 09353900l IMIOEIIMEGds  WsBIBEGHMGO
AMB9MIME@mBoLS (M) AMB9H3Mermbols 0bggdsools
3MbGHOMeols 303G

X9bso330L 3853900l dbmermE 53%  5©0d3500
&M09M39mBom  06xoE0Mgdol  Molzol J390 gmaxbsl s
dboem  36%-05  a50mboBs  999gmogds  MDR-TB-om
50680300900l Tglobgd.  xsbsalzol  dmdszqgdol  48%
50093595 WHAIBGHMO BHdIOIMNWMDBL, OHMyMOE LgMoMmBYIE
X 9690 9gEmd0l IAMTsMJMBL. X obogzol dw9ds3zqdol 43%-1
5 LMOH©S  oBgbG o GHdgMHIMEmbol  937Mbsgmds,
(oo6  d00Bbg3wbgb, M3  I3MObsEMIOL  BoEoMgdOL
d900bg939do3  MPRIdM©BI6  GHYd9M3Mmbom  0bxgozocmgdols
®ob3ol 4399 (3bOoo 5).
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3bGoo # 5. %6330l 3853900l ©3M0IDMWYDs BNBIHRMIMBIGOo 0bxgdzool
©5 B1dgH3rmbols 06xgdaool 3mbEMHemmols dodstom (N=240)

Pel
g 5
Pel Pel
g 2 2 g £
g &1 ) 13 £/ ~
2 % S 2 %8
@ A~ _?o —_ — )
8 255 €3 25 2%
9sbsbosogdgero © = ©© ? ® ®©
©@3d/3d 35630056980L HoloL s0gds
35g3L @ d 48 (20.0) 71(29.6) 11 (4.6) 72 (30.0) 38 (15.8)
3996905 D 22(9.2) 65(27.1)  25(10.4) 99 (41.3) 29 (12.1)
15005MbBM BILEHOL
©5©)B0»0 BgE)a0
393bIVO BHI—0m 535© 35 (14.6) 75 (31.3) 14 (5.8) 104 (43.3) 12 (5.0)
9sbslosmgdgmo
Pel
ks b
g £ c g
% < < 2 > % ¢
2% 3 S z 2%
e, B B g o 2E
Yeg 28 P& &  y8g
28 B¢ s¢ €%  F&¢
WGd/Gd oddodol s¢gds
3000md, HmI
©530680300©9d0 GHd—
o® 48 (20.0) 84(35.0) 43(17.9) 49 (20.4) 16 (6.7)
30000d, OH™J
05359350 IO0 BHO—0m 30 (12.5) 62 (25.8) 54 (22.5) 68 (28.3) 26 (10.8)
39000d, ™I
©530680306©Yd0
3H0mboBEHIBGIw
0 BHd—om 16 (6.7) 70(29.7)  64(26.7) 63 (26.3) 27 (11.3)
@G0 o056
byGoMBYo
X 963OMgE@dol
0 M3oMHYMdIS 30 (12.5) 87(36.25) 39(16.3)  70(29.2) 14 (5.8)
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0684300 3bEBHMHMEolL wmbolidogdgdols LsGagdeol segds

0b63994300L 3MbGHGMEol 86 (35.8) 102 (425) 29(12.1)  21(8.75)
©mbolidogdgdols

356903000 Fglsdems

G0-L bmbmzmdor@o

2000 2553930l

36939609

2(0.8)

UV Booeirgdo 48 (20) 119 (49.6) 54(225) 12(5)
989JHDG0s

7(2.9)

b3065EMGO 035zl 116 (483) 94(39.2) 22(92)  5(2.1)

X96o330L 393530 BHd—
0m 066303060900b5956

3(1.3)

GH9L30MBHMMO 033L 89 (37.1) 109 (45.4) 36 (15) 5(2.1)
X 96330l mdogls

3@ EHoOYBOLYGIEG Y

o BHd—om

0630(306980L556

1(0.4)

9609369 mgs60 100 (41.7) 106 (44.2) 23 (9.6) 9(3.8)
X 96s330L 9ds3gdol
Q@d-bg 03033003

2(0.8)

3600369em3zs60s Hd—om 130 (54.2) 86 (35.8) 15 (6.3) 5(2.1)
Q935QIDYWO

353096¢)9d0L

306¢0d3Hgdob (mxsbo,

393MdMd0) e@d-by

29003300935

4(1.7)

96033b69am3gs60s ¢d 147 (61.3) 74 (30.8) 16 (6.7) 0(0.0)
353096900056

306¢5gGHdo dgmxgo

053339000 a@GHd—by

309033003

3(1.3)

3600369em3zsbos 103 (42.9) 92(38.3) 38(15.8) 5(2.1)
0016m30330m303H 0690

)0 3069d0b wEHd—bg

3000233¢0930

2(0.8)

0689300l 3mbEGHMmob pmbolidogdgdol ©sbgMagol BseogMgdols sedds

UV 6s0rw99d0s 31 (12.9) 70 (29.2) 57 (23.8) 73 (30.5)
3900905 bosbo

90599bmb % obs30L

035390L

9(3.8)

©@3D bEosBMLEHOIM 33(13.8) 70 (29.2) 50(20.8) 69 (28.8)
39bGHOL sEIBdOMNO

18 (7.5)
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3obybols 9gdmbggzsdo
56 mbs 30939Mbsrmb,
30650056 3353 3MBYdO
3d—0m 0bg0Eg0Mmgd0L
60olb3oL 399

@D bEosBMLEHOIM 23 (9.6) 43(17.9) 58(24.2)  93(38.8) 23 (9.6)
39LGHOL ©5YO0NO

3olbols 990mbgg3sd0

56 mbs 30939MbserMb,

306500056,

3@ HoOBOLAHIBGHY

0 Bd—0m 350

063303060900

@B 33796bsmdols 35 (14.6) 70(29.2)  84(35.0)  4820.0) 3(1.3)
60L3gd0  5FoMHOYOL

@G0 9379665 ™dol

Lo6RIdIL

GB-OIVIOINLMBO; HO-@WGIBAHYO0 HIVIOINMBS; UV=- jeo@Bo00ligg®o

AMB9M3M@mBol 06¢39d300L 3MBEHMMEMb ©s353806M9dmMeo
36930

1393050BIOM™  BPOVosGHBOM  Juigwdo  dmdndszg
X9b6o330L  8ds3gdol  dbmeme  78%-35 ©@d  30639E©O
X96053330L Jugerols 3853900l FbmEmE 36%-05 I9IBEIOS
M9L30MSGHMOOL  bdomo  299mygbgds BHvYdgmIMNwMBom
Q553500906 3630gdBHoLLL. GHd9m3wmBol 0bggdsools
3Mb6GHOMWmb 5393806930 (393900 s0HgM0w0s bGHowo
#6.
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3bGowo # 6. HRIMINmboL 0689300l 3MbEHHMMmE
©3353806980o J393900 (N=240)

0obslioomgdgero No. (%)
M930M3GHMMOL 358mygbgds: Modgbsw bdoMo 039mgdm
M9L30MIGHMOL 3B-000 55350090 MD 3MbESJBHOLOL?

bdocs 144 (60.0)
Drgxg® 49 (20.4)
oMsbmgl 29 (12.1)
065399900 o6 5HOL 18 (7.5)
UV bobsoerols g58mygbgds: o6 90bs 309850 0, Loss

29900ygbgds UV boom@gdo.

300056b3gd0 90(37.5)
o6 8543L BmbsBOYdS 53(22.1)
o6 39m56bIgdo 97(40.4)
@Od-b) 329m33@933: 30620 Ym3gficrorie wdd-by
39903300307

©O5b 125 (52.1)
o6 59 (24.6)
o6 8543L BmbsBOYdS 45 (18.8)
065399900 o6 5HOL 11(4.6)

@ GO0l 839MboErmds: wGd-0L dgdmbzggzsdo, vbos

00093990bsermb

300096b3gd0 116 (48.3)
o6 8543L BmbsBOYdS 40 (16.7)
o6 39056bTgd0 84 (35.0)

GO-OIVIOFNLMBO; @HO-WGHIAHIO0 HLIBIOZMB; UV—0)@o@d®o00bggo
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A09H3ME@mBoL Bglisbgd 3mEbol 3M90dEMmMm9do

9653533005635 sbsewoBds  sBz9bs,  OMI  9Jo09dds
990693056 890969000 99390095 03M©bIL FHdgM MM bOol
Lod3@mdgdol (aOR, 1.7; 95% CI, 1.0-2.9), &v09MH3mbol
Lo@oogbmbBm  dgoomegdol (aOR, 1.9; 95% CI, 1.1-3.1),
&1909M39mBom MoL3-XaBqdoL (aOR, 2.3; 95% CI, 1.3-4.0)
©5  @sBHIPBGHMOO  GHOYMHIMEmbol  839MHbsgrmdol  sGLOL
dgbobgd  (aOR, 1.5; 95% CI, 1.0-2.5). U3930s¢0bgdwyero
3000H05GHM0wo Jugeols xsbs33ol 8w9dszgdds, 306039woO
X965330L  Jugol 885399056  FgoMmgdom  3gmgLo©
03066 @sAHIBANO0  HYIBIOINWMBOL  ©35©IOIP
3OmaMgboMgdol  Golzolb (aOR, 3.2; 95% CI, 1.6-6.4),
A&09MH33MmBolL MoL3-Xax39d0L (aOR, 2.2; 95% CI, 1.0-4.8),
s3HIBGHWMOHO G996 3mbol I3M@bswmdol sGLOL (aOR, 2.3;
95% CI, 12-45) @5 @s33bdHmoo  GHdIOH3MNmbBoL
939960bsemdol Mgg0dol (aOR, 4.2; 95% CI, 1.6-11.1) dglobgd
(gbMowo #7).
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3bOowo # 7. 385330560 BoemoBo:  BdgMIMEmbol dgbisbgd X sbwsggol dmBszms 3rmobol

by ©s 3GgodBHMMHPO
30060l mbg? s 3hgod@mtgdo
45 2¢ 8 %2 . €6 $.5 2 ©§ £ &
g Y5 2 e 2= e n ® B X
8 288 353 8 298 & 8 <48
22z 22 Y29 22 iz 2S5x Dix
spsbosogpro D@ UBER BIK BT DR UER el
0585353900 Vvs. 1.4 9.3b 1.7 0.6 1.6 13 3.0
Joangdo (0.4,55) (1.9,449) (05,6.0) (0.2,25) (05,54) (0.4,4.40) (0.4,2538)
130 1.3 0.9 1.2 15 1.2 1.7 1.1
(60 < vs. (0.8,2.0) (0.6,1.3) (08,1.8) (09,25) (08,1.8) (1.1,26) (0.6,1.9)
52— 60 vs.
45-51 vs.
36 —44 vs.
<35)
3OMEgLo> 1.6 14 2.3% 1.7 1.9 15° 0.6
(9dodo vs. (1.0,2.6) (0.8,2.3) (13,400 (1.0,29) (1.1,31) (1.0,25) (03,1.1)
9905606 vs.
Ubgo) ©
0985mdL BHd 1.6 3.2° 22% 1.6 1.4 2.3° 42"
353096)9dsb vs.  (0.8,3.2) (1.6,6.4) (1.048) (08,33) (0.7,28) (1.2,45) (16,11.1)
o6 3935mBL Bd
3530964900056
98smdob bdogo, 0.7 0.7 0.9 0.6 0.8 05 0.7
) (04,1.2) (0.4,1.3) (05,19) (03,1.3) (05,1.5) (0.2,09) (0.3,1.7)
(35 < vs.
21-34vs.
6-20vs.
<5)¢

209 3MNmBol Fglobgd 3m©bs Ggi3sLs XobsE3ol 393s30L Lo 56 sMolfimemo

35bboo  dodmbowzomo 33930l 30mb3lsBy.
6585MEMds; CI — Lo@fdmbmmdol 0b@gmhzswo;

aOR - 00bs@sgdMwo  dobligdols
b — OYBIOIILnBO; wHd-

sG9bGHMGO Q‘)tg)bg(ﬁgg)@(ﬂ‘bb UV — qao@®s00bgg60; ° BEsGobEGogn®e  Lseidnbe
H0QMO0MO

983300
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X9605330L 318539080 EBYMIMEmboL Fglsbgd MBIy s
©53m300g0MEgdgdl Mol 3538060

W5AIBGHMOO BHMOIOH3MNMDOL 53500 3OMYMGBOMGIOL
Golbgolb (P <0.03) s GHMdgM3mmbBol dowsero  Molgol
X3MNBJOoL  Jglobgd  3mbol  dJmbg  xoboazol  d/dszgdo
(P<0.01) MRO® d9Go 0y3b96 39983mm90wo
69BobEHIBGHMo E93g0000 0630300700 MolZom, 3006 ol
X 9653330l 0853900, GI9gdLos o6 3Jmbosm
B90mo0bodbmeo 3mEbs. X9bogzol 3mTs39dL, GMTgdTo3
030066 Ws@bGHMMHO GO BOL 93Mbsemdol sGLO
(P<0.01) @5 @MOIOIMNWMBOL  LyEOsPBMBM  IgomEgdo
(P<0.05), 36009369mgboo dosBbsm 30b635gGHgool
@GIPGHNO0  HYOIOINL™BDY  3odm33wg3s.  XbwaE3oL
99053990, Igdds(3 03Mbyb WsBHbGHMOO
G090 3MmBol  Jobolosmgdwgdo  (P<0.04), @o@gbdweo
AGMOIO3Mmnbol  33MmEbsemdol oMo (P<0.01) o
A99639mbol LoOAbMbBM 3900900 (P<0.01)
800hbB9300696, B 5300905 08bM3M3MMI0EG0MYOMEO
3069001 25933935 WsAHIBGHMOO  BHOYNHIMNXDDY.
X 9065330l bMErm© ol 3MT53900 50093580696 oEYbEH e
AMOIOZNMDBL,  OmymOE  XbIOmgEmdol  LyHombmen
0pM0oMmgmdsl  (P<0.01), 6mIwgddsg IgdHo©  0gmbgb
WsAHIBGHMO0  BHOIMINWMBOL  FoboliosmgdEgdo.  HMYMOE3
dmbsermEbgmo  ogm,  GHMdgOIMNmBom 93500 )OYP
353096@90msb 9mddszg xoboE30L 3853900, MBOM IGES©
5004359696 o3l BHMdYMHIMEMBom 0bgxoEoMdol Molgol
9399, 30069 obobo, GMIWwgdoE 9O  FMNIomdEOID6  Sbgom
35309639036 (P <0.01).
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AMB9M3M@mBol 06¢39d300L 3MBEHMMEMsb ©s353806M9dmeo
J3930L 3963L5BM3MgOo BoJEHMMYdO

X 906330l 3MBs39dL, MMIAWGdTo3 4oMmboBIl  FGIGM™IGdS
69bobEIBGHMo  BHOININWMHBom  0bxoEoMgdol  Hobol
d9Lsbgd (aOR, 1.7; 95% CI, 1.29-2.24), H0Iwgdog 800hbgzwbgb,
cOmd 3608369035605  BHB9O3IMMmBom 993500
353096396 3mbGodBHdo dgmgzo  306900L  13Mobobyo
o3BG GHMOYHIMmHYy (aOR, 3.1; 95% CI, 1.25-7.77) s
(w9003 0Y3696 3OMmzgloom gdodgdo (aOR, 1.6; 95% CI, 1.04—
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Overview

Introduction

Tuberculosis (TB) has re-emerged as a major public health problem
in the country of Georgia following the collapse of the Soviet
Union. TB case rates in Georgia increased markedly following the
dissolution of the Soviet Union. Following implementation of a
national TB program in Georgia, between 2007 and 2013, the
annual incidence and prevalence of TB decreased from 149/100,000
to 116/100,000 and from 226/100,000 to 163/100,000, respectively.
However, TB and especially highly drug resistant TB, remains a
major public health problem in Georgia.

The country of Georgia is among the 27 high multidrug resistant
TB (MDR-TB) burden countries as designated by the World Health
Organization (WHO). MDR-TB is defined as resistance to isoniazid
and rifampicin, with or without resistance to other first-line anti-
TB drugs. Among the 27 high MDR-TB burden countries the
proportion of MDR-TB cases with extensively drug resistant TB
(XDR-TB) was one of the highest (20%) in Georgia in 2013. XDR-
TB is defined as resistance to at least isoniazid and rifampicin, and
to any fluoroquinolone, and to any of the three second-line
injectables (amikacin, capreomycin, and kanamycin). Currently,
11% of newly diagnosed cases in Georgia and 38% of retreatment
cases in Georgia have MDR-TB.

Prior to 2012, in Georgia, as in many other high burden TB
countries in Eastern Europe, patients with infectious TB were
diagnosed and treated in specialized inpatient and outpatient TB
facilities organized by the National Tuberculosis Program (NTP),
although persons with undiagnosed TB or suspected cases of TB
may have been seen at non-TB health care facilities and referred to
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a specialized TB facility later!. Currently in Georgia, TB care is
provided by diverse non-NTP public and private care providers?.
Nosocomial TB transmission from patients to HCWs has been
recognized for many years; the risk of transmission is the greatest
in facilities with a high burden of infectious TB cases®!!. The XDR-
TB strains are posing a major public health threat in contexts
characterized by a limited TB IC measures. TB infection control
(IC) measures in Georgian health care facilities (HCFs) have been
limited and similar challenges have been seen as is the case in most
low and middle-income countries (LMICs) which have had very
limited introduction of TB IC measures. TB IC measures include
administrative, engineering and personal protection controls with
administrative controls being most important.

There are no routine programs in place to screen HCWs for latent
tuberculosis infection (LTBI); only ultraviolet (UV) lights and
respirators were available in the specialized TB facilities in Georgia.
A high prevalence of LTBI among HCWs from specialized TB
facilities was found in Georgia in 2006'; 77% of HCWs had a
positive result for at least one of the two diagnostic tests for LTBI
[QuantiFERON-TB Gold In-Tube (QFT-GIT) and tuberculin skin
test (TST)] and 50% tested positive for both tests.

Goal
To determine the role of TST and QFT-GIT in the assessment of

nosocomial TB transmission and implementation of TB IC measures
in HCFs in the country of Georgia.
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Objectives:

1. To determine prevalence and incidence of LTBI and
associated risk factors among Georgian HCWs

2. To evaluated the effect of occupational exposure to TB and
BCG vaccination history on the outcome of TST and QFT-
GIT positivity at baseline and on the conversion of these

tests
3. To assess determinants of TB IC related behaviors among
Georgian HCWs
Methods

Study Setting and Population

This dissertation included two studies that examined a subset of
specific aims. The first study - a prospective cohort study was
conducted from 2009 — 2011. HCWs from the Georgian National
TB Program (NTP), including the National Center for Tuberculosis
and Lung Diseases (NCTLD) in Thbilisi, its affiliated TB outpatient
clinics from whole country, as well as HCWs from non-TB primary
health care centers (PHC) were eligible to enroll. An HCW was
defined as anyone working in a health care setting, regardless of
direct patient contact. The PHCs are not specialized in TB patient
care but commonly refer TB suspects to the NTP. Inclusion criteria
were age >18 years old, HCW in the country of Georgia, and
provision of written informed consent. Exclusion criteria were
history of active TB and allergy to the purified protein derivative
used in the TST. Our target population consisted of 4,485 HCWs
including physicians, nurses, and administrative and technical staff.
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One-thousand-four-hundred HCWs worked for the NTP and 3,085
HCWs were from PHCs. To estimate association between
indicators of occupational TB exposure and positive results of the
LTBI dianostic tests (TST and QFT-GIT) 95% confidence level and
80% power was used. Sample size was calculated by Epilnfo
Version 6 Statcalc. This was a voluntary study. A convenience
sampling method was used. HCWs were approached with
information about the study at their place of work and were
enrolled if they agreed to participate and provided informed
consent. Initially, HCWs completed a questionnaire with
demographic information, medical history, and employment
history, and then were tested for LTBI with QFT-GIT and TST.
HCWs who tested positive for LTBI by either test were referred to
the NCTLD for evaluation to rule out active TB. This evaluation
included chest x-ray and symptoms screening. As it is not the
standard of care in Georgia, no HCWs were treated for latent TB
infection.

The second study - a population-based HCWs survey about TB and
TB IC was conducted between July-December 2011 among HCWs
in Georgia. Target population for this survey was the same as for
the prior study, HCWs from the Georgian NTP, including NCTLD
in Thilisi, its affiliated TB outpatient clinics from whole country, as
well as HCWs from non-TB PHCs were eligible to enroll. Inclusion
criteria were age >18 years old and being a HCW. Sample size was
calculated accounting for 95% confidence level, 5% margin of
error, and estimated 70% of a particular response to the survey
questionnaire. HCWs were approached with information about the
survey at their place of work and were enrolled if they agreed to
participate
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Ethics Statement

The study was approved by the Emory University Institutional
Review Board and Georgian NCTLD Ethics Committee. For the
prospective cohort study HCWs enrolled into the study provided
written informed consent in their native Georgian language, but for

the anonymous survey only oral consent was provided.

Data Collection

Data on potential risk factors for and prevalence and incidence of
LTBI were collected using a questionnaire and a data collection
form. Data on determinants of HCWs behaviors related to TB IC
were collected via an anonymous questionnaire.

As part of the prospective cohort study on rates and risk factors for
LTBI among Georgian HCWs, HCWs and medical students
enrolled into the study completed a questionnaire. The
questionnaire  included questions regarding demographic
information (date of birth, gender, country of birth, race,
ethnicity), medical history (history of BCG vaccination,
information about community TB exposure, history of tuberculin
skin testing, history of TB disease), employment history
(occupation, number of years employed as a HCW, or number of
years as a medical student, job title). The questionnaires were
available for participants to fill out in their native Georgian
language of Kartuli.
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After completing the questionnaire, two diagnostic tests for LTBI
were performed: the TST and the QFT-3G test. The tests results
were recorded in a data collection form.

As part of the population based HCWs survey about TB and TB IC,
an anonymous self-administered 55-question survey was provided
to all participants in the Georgian language (Kartuli). The survey
was piloted with 10 HCWs from the NCTLD; these HCWs were
not included in the final sample. The survey was developed based
on the Health Belief Model (HBM) conceptual framework. The
survey collected information about respondents’ TB knowledge,
their health-related behaviors, and willingness to engage in health-
related behavioral change with respect to the following: respirator
use, UV lights, willingness to be annually screened for LTBI, and
willingness to be treated for LTBI if tested positive by LTBI
diagnostic tests. In addition, the survey measured the following
HBM constructs: perceived susceptibility to and perceived severity
of LTBI and TB disease including multi and extensively drug-
resistant (M/XDR) TB, perceived benefits of IC measures, perceived
barriers to implementing IC measures, and cues to action such as
availability of respirators and instructions from managers related to
using the respirators. We also asked various socio-demographic
questions in order to further characterize the study population.

Laboratory Methods
QuantiFERON-TB Gold In-Tube Test

Three ml of blood was drawn for the QFT-GIT test, which was
performed according to the manufacturer’s instructions and as
previously described. The assay involved 2 stages: incubation of
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whole blood with antigens, and measurement of IFN-y production
in harvested plasma by enzyme-linked immunosorbent assay
[ELISA]. Venous blood was directly collected into three 1-mL
heparin-containing tubes. One tube contained only heparin as
negative control, another also contained the T-cell mitogen
phytohemagglutinin as positive control, and the third tube had
overlapping peptides representing the entire sequences of ESAT-6
and CFP-10, and another peptide representing a portion of TB7.7. 20
Within 1 to 12 hours of blood draw, the tubes were incubated at
37°C. After 24 hours of incubation, the tubes were centrifuged and
plasma harvested and stored at 4°C for two weeks or frozen at —
70°C until the ELISA is performed. The amount of IFN-y was
quantified using an ELISA. The IFN-y values (IU/mL) for
tuberculosis-specific antigens and mitogen was corrected for
background by subtracting the value obtained for the respective
negative control. IFN-y values > 10 IU/ml were treated as 10 IU/ml.
Repeat QFT-GIT testing was performed on participants 6-26
months after baseline testing. QFT-GIT was performed on all
participants who underwent repeat testing. As recommended by
the manufacturer’® and the CDC,” the QFT-GIT result was defined
as positive if the response to the TB antigens minus the negative
control was >0.35 IU/ml and >25% of the negative control, negative
if these criteria were not met, and indeterminate if either the
negative control had a result of >8 IU/ml or if the positive control
had a result of, < 0.5 IU/ml”. According to CDC guidelines, a QFT-
GIT conversion was defined as a baseline interferon-gamma (IFN-
y), 0.35 IU/ml and a follow-up IFN-y level >0.35 IU/ml, without
any consideration of the magnitude in change of the IFN-y
response 7. A QFT-GIT reversion was defined as a baseline IFN-y
>0.35 IU/ ml and a follow-up IFN-y level <0.35 IU/ml.
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Tuberculin Skin Testing

The TST was performed using the Mantoux method and read 48-72
hours after placement. The TST was placed intradermally in the
volar aspect of the left forearm using a sterile tuberculin syringe
using 5 tuberculin units (TU) or 0.1 ml of PPD (Tubersol H,
Connaught; Swiftwater, PA, USA). Study participants were
instructed to return to have the TST read 48 to 72 hours after
placement. The amount of induration (in mm) was recorded on the
data collection form. Readings were recorded in whole numbers
and the reading was rounded up to the next whole number (e.g.,
for a reading between 15 and 16 mm of induration, 16 mm of
induration will be recorded). The research staff was trained on
tuberculin skin testing. According to the American Thoracic
Society (ATS) and CDC guidelines, a TST was defined as positive if
the induration in HCWs was >10 mm, and a TST conversion was
defined as a change in induration from <10 mm to =10 mm, with an
increase of >10 mm within 2 years. Only patients with a negative
baseline TST had repeat TST testing performed at follow up. Repeat
testing was performed over a range of 6-26 months due to limited
research study staff and inability to test large numbers of HCWs
simultaneously. Due to limited research study staff and limited
resources, not all HCWs were offered repeat testing. Repeat testing
was performed by convenience sampling.

Study Measures and Definitions

For determination of the prevalence of a positive TST result, we
included participants who had TST performed in our study or
reported prior history of positive TST (n= 308). Tuberculin skin
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testing was performed using the Mantoux method. A positive TST
was defined as induration >10 mm. Once a health care worker had
a positive TST (induration of >10 mm), further testing using the
TST was no performed. Georgian HCWs were assumed to stay TST
positive once tested positive with TST (induration >10 mm) due to
steady risk of occupational TB exposure and nonexistence of LTBI
preventive therapy for HCWs in Georgia.

For determination of prevalence of positive QFT-GIT, we included
participants who had QFT-GIT measured (n=319). A positive QFT-
GIT result was defined based on manufacturer recommendations
and as previously published. A result was considered positive if the
response (interferon-gamma release) to the TB antigens minus the
negative control was >0.35 IU/ml and >25% of the negative control,
negative if these criteria were not met, and indeterminate if either
the negative control had a result of >8 IU/ml or if the positive
control had a result of, <0.5 IU/ml.

Occupational TB exposure frequency was categorized as daily
(contact > 5 days per week), frequent (contact < 5 days per week
and > twice per month), rare (contact < twice per month and >
once per 3 months), and very rare (contact < once per 3 months).
For multivariate logistic regression analysis the occupational TB
exposure variable was later dichotomized in two ways: frequent
occupational TB exposure (defined as contact > twice per month)
opposed to rare occupational TB exposure (defined as contact <
twice per month and daily occupational TB exposure (defined as
contact > 5 days per week) opposed to less than daily occupational
TB exposure (defined as contact < 5 days per week).

Five-point Likert-type scales were used to assess HCWs’ beliefs and
behaviors. Perceived susceptibility to TB infection was measured
using a five-level variable where 1 indicated no perceived
possibility and 5 indicated very good chance of being infected with
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TB. Perceived severity of TB infection was also assessed using a
five-level variable where 1 indicated strong agreement and 5
indicated strong disagreement with the statements of concerns
about acquiring LTBI and TB disease.

Statistical Considerations

Data were collected and entered into a REDCap database. REDCap
(Research Electronic Data Capture) is a secure, web-based
application designed to support data capture for research studies!®.
Statistical analysis was performed in IBM SPSS Statistics version 19.
Products of the analysis included prevalence estimates of LTBI
among HCWs enrolled, estimates of the LTBI diagnoistic test (TST
and QFT-3G) results and conversion rates (from a negative test
result to a positive test result), agreement between the diagnostic
tests (TST and QFT-3G), and comparison of the tests (TST and
QFT-3G) results with respect to their association with risk factors.
Furthermore, results of the analysis included estimates of
knowledge of TB, beliefs about TB and TB IC and IC releated
behaiviours, and determinats of TB IC realted behaiviors among
Georgian HCWs.

Agreement between the two diagnostic tests for LTBI (TST and
QFT-GIT) was determined using the kappa (x), where x > 0.75
represents excellent agreement, k = 0.4-0.75 represents fair to good
agreement, and k <0.4 represents poor agreement.

Multivariate analysis was performed using logistic regression
modeling with outcomes of TST positivity, QFT-GIT positivity, and
discordant LTBI test results TST positive / QFT-GIT negative
group. Participants were included in these models if they had
measured TST (or history of positive TST) and measured QFT-GIT.
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The same participants were included in the models for QFT-GIT
positive and TST positive. The purpose of the multivariate model
was to estimate relationship between well established indicators of
occupational TB exposure and positive results of the LTBI
diagnostic tests (TST and QFT-GIT) among HCWs in Georgian
HCFs. Demographic information, BCG vaccination history, and the
set of indicators of TB exposure at work and outside the work were
defined in the multivariate model to provide the largest model to
be initially considered. Collinearity was assessed for multivariable
models, variables with significant collinearity were removed from
final models. Colliniarity was assessed using the “/statistics=defaults
tol” subcommand in the IBM SPSS Statistics version 19. Variables
with the “tolerance” values < 0.10 and the the variance inflation
factor (VIF) values 10 < were excluded from the final model. The
“tolerance” is an indication of the percent of variance in the
predictor that cannot be accounted for by the other predictors,
hence very small values indicate that a predictor is redundant. The
VIF is (1 / tolerance). Interaction terms were created based on
biologic plausibility and were tested individually for significance
with the Likelihood Ratio Test.

We used a backward elimination procedure for removing variables.
Variables included in the final multivariate models were chosen on
the basis of biologic plausibility and statistical significance of their
association with the outcomes. Variables with potential
confounding effect were also kept in the final model. A p-value <
0.05 was defined as statistically significant. To analyze how the
final model predicted the categorical outcomes we used the Hosmer
and Lemeshow goodness of fit test. Cases with studentized residual
values greater than 2.5 were inspected in further detail to
determine why these cases were outliers and were removed from
the analysis if this was deemed necessary.
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Incidence rates for TST and QFT-GIT conversion (in 100
person/years) were determined by dividing the number of events
by the total amount of person-time contributed by those who were
negative at time of first testing and accounting for the time to
follow-up testing. Risk factors for TST and QFT-GIT conversion
were determined by univariate logistic regression analysis and
multivariate logistic regression analysis.

Proportions of concordant results of the two diagnostic tests were
compared between HCWs with a bacillus Calmette-Guerin (BCG)
scar vs. no BCG scar and between HCWs with self-reported
frequent (> twice a month) occupational TB exposure vs. those who
saw TB patients rarely (< twice a month). The proportions were
compared by two-proportion z-test. Proportions of positive QFT-
GIT at baseline and repeated testing were also compared among
HCWs with self reported frequent occupation TB exposure vs.
those who reported rare TB exposure at work. The proportions
were compared by McNemar’s test.

For determination of estimates of HCWs knowledge of TB, their
beliefs about TB and TB IC, and TB IC related behaviors we first
calculated frequency distributions; if < 10% of participants
responded to a question item, that item was excluded from further
analysis. Five-level variables measuring HCWs beliefs about TB IC
measures were reduced to three-level variables for multivariate
analysis. We used binomial logistic regression to estimate the
association between HCW demographic characteristics and
knowledge of TB; ordinal (when proportional odds assumption was
met) or multinomial logistic regression were used to estimate the
association between HCW’s beliefs and their IC related behaviors.
In multivariable models we adjusted for variables that met
statistical and epidemiological criteria and were congruent with the
HBM framework. Initially the largest multivariate model was
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reduced to the final multivariate model by a backward elimination
procedure. Collinearity was assessed for multivariable models,
variables with significant collinearity were removed from final
models. Colliniarity was assessed using the “/statistics=defaults
tol” subcommand in the IBM SPSS Statistics version 19. We used
the Mann-Whitney U-test to compare the median scores of HCWs’
beliefs among two independent groups — HCWs who answered a
TB related knowledge question correctly and HCWs who answered
the question incorrectly.

Results
Study Population

Three-hundred-nineteen Georgian HCWs were enrolled in the
prospective study; all enrolled had a QFT-GIT performed. Fifty-
nine HCWs did not have a TST performed (48 participants reported
a prior positive TST in the past and 11 refused to have a TST done).

The characteristics of the study population (n=319) are described in
Table 1. The majority of the participants were female (81%),
reflecting makeup of HCWs at the NTP and affiliated institutions.
The mean age was 41 years (standard deviation [SD], 11.4 years).
The majority of HCWs in our study were from Thbilisi (86%), the
capital of Georgia. One hundred ninety three (60%) participants
worked in specialized TB facilities, and 116 (39%) worked in non-
TB facilities. Fifty percent of the HCWs reported frequent TB
exposure at work (contact > twice per month) as opposed to rare TB
exposure at work (contact < once a month). The mean number of
years in health care was 17.0 (SD, 12.6).
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Table 1. Characteristics of the study population (N=319)

Characteristic No. (%)
Demographic Characteristic

Age,y

18-32 84 (26 %)
33-41 76 (24 %)
42-49 81 (25 %)
>50 78 (25 %)
Female Gender 259 (81 %)
Georgian ethnicity 305 (96 %)
Education

Graduate school 230 (72 %)
Undergraduate 68 (21%)
Secondary school or less 21 (4 %)
Self reported positive history of BCG vaccination 285 (89 %)
BCG Scar by inspection 244 (77 %)

Employment Characteristics

HCW Employment Location

Thilisi 274 (86 %)
Other Locations 45 (14 %)
Health care facility

TB inpatient facility 121 (38 %)
TB outpatient facility 72 (23 %)
Non-TB health facility 126 (39 %)
Occupation

Administrative staff 92 (29 %)
Laboratory Worker 22 (7 %)
Medical students 14 (4 %)
Nurses 51 (16 %)
Physicians 116 (36 %)
Other 24 (8 %)
Years working in health care

0-4 71 (22 %)
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5-14 81 (25 %)

15-24 72 (23 %)
>25 95 (30 %)
Occupational TB exposure frequency

Daily (= 5 days a week) 101 (32%)
Frequent (< 5 days a week and > twice a month) 58 (18 %)
Rare ( < once a month and > once a quarter) 61 (19 %)
Very rare ( < once a quarter) 99 (31 %)
Positive history of TB contact outside their work 74 (23 %)

Note. BCG, HCW, health care worker; TB, tuberculosis

For assessment of determinants of TB IC related behaviors among
Georgian HCWs a total of 298 HCWs were approached in the
population based survey to enroll in the study with 58 (19 %)
refusing to participate. The characteristics of the study population
participated was 44.3 years (standard deviation (SD) 11.4 years).
The majority of the participants were female (90%) again reflecting
(n=240) are described in Table 2. The mean age of HCWs who the
gender distribution of HCWs at the NTP and affiliated institutions.
Nearly half (54%) HCWs were from the capital city, Tbilisi. Fifty-
seven percent of the HCWs worked at specialized TB facilities.
Respirators were available most of the time for only 65% of HCWs.
Forty-eight percent were physicians and 39% were nurses. The
mean number of years in health care was 19.7 (SD 10.9 years).

Table 2. Characteristics of the study population (N=240)

Characteristic No. (%)

Demographic Characteristic

Age,y
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<25 59 (25 %)
36 —44 59 (25 %)
45 -51 59 (25 %)
> 60 57 (24 %)
Data missing 6 (2 %)
Female Gender 216 (90 %)
Employment Characteristics

Location of HCW employment

Thilisi 130 (54 %)
Other Locations 110 (46 %)
Health Facility

TB Facility 136 (57 %)
Non-TB health facility 104 (43 %)
Respirator Is available (most of the time)

Inpatient TB facility 35 (92 %)
Outpatient TB facility 77 (79 %)
Non-TB health facility 45 (45 %)
Works primarily with TB patients 136 (57 %)
Occupation

Physician 114 (48 %)
Nurse 94 (39 %)
Other 27 (11 %)
Missing 5 (2 %)
Years working in health care

<5 26 (11 %)
6-20 98 (41 %)
21-34 80 (33 %)
35 < 22 (9 %)
Data missing 14 (6 %)

Note. BCG, HCW, health care worker; TB, tuberculosis
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Prevalence of TST and QFT-GIT Positivity

The prevalence of a positive TST at baseline was significantly
higher among health care worker than the prevalence of a positive
QFT-GIT: 63% (193/308) for TST vs. 46% (147/319) for the QFT-
GIT (OR =1.84, 95% CI 1.33-2.53, p<0.001). The prevalence having
both diagnostic tests positive was 39% (121/308). The prevalence of
LTBI by any of the two diagnostic tests being positive was 69%
(219/319). Among HCWs who worked in TB facilities, 107 of 193
(55%) had a positive QFT-GIT vs. 40 of 126 (32%) of HCWs
working in non-TB facilities (OR =2.68, 95% CI 1.67-4.28,
p<0.0001). Among HCWs working in TB facilities, 128 of 188
(68%) had positive TST vs. 65 of 120 (54%) of those working in
non-TB facilities (OR =1.8, 95% CI 1.13-2.90, p<0.02).

Risk factors for LTBI prevalence

In univariate analysis, risk factors for a positive diagnostic test for
LTBI included: frequent (contact > twice per month) occupational
TB exposure (TST: OR 1.6, 95% CI 1.01-2.56, QFT-GIT: OR 3.1,
95% CI 1.95-4.87), increasing age (TST: OR 1.28, 95% CI 1.04-1.57,
QFT-GIT: OR 1.39, 95% CI 1.14-1.70), and working in TB HCF
(TST: OR 1.8, 95% CI 1.13-2.89, QFT-GIT OR 2.68, 95% CI 1.67-
4.28).

In multivariate analysis, increasing age was associated with a
positive TST result. HCWs in age group of 33-41 years (aOR 3.63,
95% CI 1.65-7.97), HCWs in age group of 42-49 years (aOR 2.77,
95% CI 1.29-5.95) and HCWs in age group of > 50 years (aOR 3.91,
95% CI 1.69-9.04) were more likely to have positive TST at baseline
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compared to HCWs in age group of 18-32 year. (Table 3). In
multivariate analysis to independent risk factors associated with a
positive QFT-GIT, HCWs who reported frequent (> twice per
month) contact with TB patients (aOR 3.53; 95% CI 1.55-8.06)
compared to HCWs with uncommon (< twice per month) contact
with TB patients were more likely to have positive QFT-GIT at
baseline. Also, HCWs in age group of 33-41 years (aOR 3.36; 95%
CI 1.47-7.68), HCWs in age group of 42-49 years (aOR 4.26; 95% CI
1.73-10.52), and HCWs with age > 50 years (aOR 5.25, 95% CI
1.67-16.45) compared to HCWs in age group of 18-32 years were
more likely to have positive QFT-GIT at baseline (Table 3).

Table 3: Multivariate analysis for risk factors for a positive TST and
QFT-GIT among Georgian HCWs.

Characteristic Positive TST Positive QFT-GIT
(n=305)" (n=317)"
aOR (95% CI) aOR (95% CI)
Frequent vs. rare 1.03 (0.43 - 2.46) 3.53 (1.55 - 8.06)
contact with TB
patients
Age, years
33-41 vs. 18-32 3.63 (1.65-7.97)® 3.36 (1.47 - 7.68)"®
42-49 vs. 18-32 2.77 (1.29-5.95)® 4.26 (1.73 - 10.52)®
> 50 vs. 18-32 3.91(1.69-9.04)" 5.25 (1.67 — 16.45)®

NOTE. TST, Tuberculin skin test; QFT-GIT, QuantiFERON-TB Gold In-tube assay;
Frequent, contact with TB patients > twice per month; Rare, contact with TB patients <
twice per month; ? Outlier cases were removed from the analysis; ® Statistically significant
effect
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TST and QFT-GIT Conversion Rates

Among the 163 HCWs who had QFT-GIT and TST (or positive
history of TST) performed at baseline and had repeated testing, 81
(49.7%) were susceptible to QFT-GIT conversion (negative QFT-
GIT at baseline) and 46 (28.2%) were susceptible to TST conversion
(negative TST at baseline). The median time from baseline to repeat
LTBI testing was 69 weeks (range 10-112 weeks). QFT-GIT
conversions were documented among 24 (29.6%) of 81 HCWs.
TST conversions occurred in 19 (41.3%) of 46 HCWs.

The conversion rate by QFT-GIT regardless of baseline TST result
was 23.0/100 person-years. The conversion rate by TST regardless
of baseline QFT-GIT result was 31.2/100 person-years. The
conversion rate by either test among those who had concordantly
negative TST and QFT-GIT results at baseline (n=39) was 28.6/100
person-years (26.7/100 person-years for TST conversion and
15.3/100 person-years for QFT-GIT conversion). QFT-GIT
reversion occurred in 12 (14.6%) of 82 HCWs with positive QFT-
GIT at baseline, and a reversion rate by QFT-GIT was 11.1/100
person-years.

Risk factors for TST and QFT-GIT conversion

Sixteen (84%) of 19 TST conversions and 19 (79%) of 24 QFT-GIT
conversions occurred among HCWs, who worked at TB facilities.
In univariate analysis, there were no variables that were
significantly associated with a TST conversion (Table 5). Age per
year (OR=1.09, 95% CI 1.03-1.16) and BCG scar (OR=0.31, 95% CI
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0.10-0.96) were associated with QFT-GIT conversion, in univariate
analysis.

In multivariate analyzes, there were no variables that were
significantly associated with a TST conversion (Table 6). Increasing
age per year (OR 1.14, 95% CI 1.02-1.27) was an independent risk
factor associated with QFT-GIT conversion; BCG vaccination scar
(OR 0.16, 95% CI 1.03-0.79) was associated with a decreased risk of
conversion, in multivariate analysis (Table 4).

Table 4. Multivariate analysis for latent tuberculosis infection (LTBI)
diagnostic test (QFT-GIT and TST) conversion.
Characteristic TST conversion QFT-GIT conversion
(regardless of QFT-GIT)  (regardless of TST)
(19/44)° (23/80)=
aOR (95% CI) aOR (95% CI)
Frequent vs. rare 3.07(0.21-43.43) 1.12 (0.17-7.18)
contact with TB
patients
Age in years 0.98 (0.85-1.12) 1.14 (1.02-1.27)b
BCG Scare 8.29 (0.60-114.03) 0.16 (0.03-0.79)"

NOTE. Frequent contact is contact with TB patients > twice per month; Rare contact is
contact with TB patients < twice per month; TST, tuberculin skin test; QFT-GIT,
QuantiFERRON TB Gold In-tube test; * Outlier cases were removed from the analysis; ®
Statistically significant effect

Consistently Positive QFT-GIT
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Among 163 HCWs, who underwent serial testing, 70 (43%) had
positive QFT-GIT results both at baseline and repeated testing. The
proportion of HCWs with consistently positive QFT-GIT results on
both rounds of LTBI testing was higher among HCWs with
frequent (> twice per month) TB exposure at work compared to

HCWs with rare (< twice per month) occupation TB exposure (48%
(n=51) vs. 34% (n=19), p<0.001).

Agreement between the Diagnostic Tests for Latent TB Infection
(LTBI)

At baseline there was fair concordance between the TST and QFT-
GIT [x] =0.40, p<0.01 Agreement between the two diagnostic tests
for LTBI was 70% (214/308); with 30% (93/308) of tests
concordantly negative, 39% (121/308) tests concordantly positive.
At repeated testing, there was poor concordance between the TST
and QFT-GIT [x] =0.37, p<0.01. Agreement between the two
diagnostic tests for LTBI was 71.8% (117/163); with 15% (25/163)
of tests concordantly negative, 56% (92/163) tests concordantly
positive.

We found higher proportion of concordant results between the two
diagnostic tests for LTBI among HCWs with BCG vaccination
(documented by the presence of a BCG scare) compared to HCWs
who did not have the presence of a BCG vaccination scar at
baseline (66% vs. 81%, p<0.02, n=308). We also found high
proportion of concordant results between two diagnostic tests for
LTBI among HCWs with BCG vaccination (documented by the
presence of a BCG scare) compared to HCWs who did not have the
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presence of a BCG vaccination scar at repeated testing (79% vs.
70%, p<0.27, n=163).

There was no significant differences between the results of the two
diagnostic tests for LTBI among HCWs with frequent (> twice a
month) occupational TB exposure compared to those HCWs who
saw TB patients rarely (< twice a month) both at baseline (74% vs.
65%, p<0.08, n=308) and repeated testing (72% vs. 71%, p<0.94,
n=163).

Risk factors for discordant results between TST and QFT-GIT

At baseline, discordant resutls between TST and QFT-GIT was 30%
(94/308); with 23% (72/308) TST positive and QFT-GIT negative,
and 7% (22/308) QFT-GIT positive and TST negative. At repeated
testing, discordant resutls between TST and QFT-GIT was 28%
(46/163); with 27% (44/163) TST positive and QFT-GIT negative,
and 1% (2/163) QFT-GIT positive and TST negative.

In multivariate analysis, we found that the HCWs with discordant
LTBI test results TST positive / QFT-GIT negative group, were less
likely to report frequent (> twice per month) occupational TB
exposure (aOR: 0.3, 95% CI: 0.12-0.85) and were more likely to
have BCG vaccination scar found by inspection (aOR: 2.6, 95% CI:
1.12-5.83) compared to the HCWs with concordant LTBI test
results (n=214) at baseline LTBI screening.

In multivariate analysis, only increasing age was in association with
discordant LTBI diagnostic test results at repeated testing; risk of
TST-positive / QFT-GIT negative results compared to concordant
results the LTBI diagnostic tests (n=117) was lower among HCWs
in age group 42-49 years vs. HCWs in age group 18-32 years (aOR:
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0.24, 95% CI: 0.07-0.84) and among HCWs with age > 50 years vs.
HCWs in age group 18-32 years (aOR: 0.04, 95% CI: 0.01-0.26).

Active TB Disease

Only one HCW was diagnosed with active TB disease after
symptom screen and chest x-ray at time of LTBI testing. Three
HCWs did develop active disease during this study. These HCWs
had tested positive both by TST and QFT within 12 months before
being diagnosed with active TB. It is expected that TB cases are
under-reported among HCWs to the NCTLD/NTP TB surveillance
department due to the stigma associated with having TB disease. It
is expected that all that all diagnosed TB cases are notified to the
NCTBLD/NTP TB surveillance department.

HCWs Knowledge about TB

The HCW overall average knowledge score was 61%. HCWs, who
worked with TB patients, knew more about TB (69% overall
average score) compared with HCWs, who did not (49.16% overall
average score; P < .01). Nearly all HCWs (98%) knew that TB is
transmitted by an airborne route, and 70% of HCWs knew
epidemiological, clinical, and laboratory characteristics of LTBI.
However, only 43% of HCWs knew the risk of LTBI progression to
TB disease, and only 30% were able to identify correctly high-risk
groups for LTBI progression to TB disease. The majority of HCWs
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(85%) knew the preferred regimen for LTBI treatment, but fewer
(66%) knew the justification for latent TB therapy.

HCWs Beliefs about LTBI and TB IC

With respect to HCWs, perceived threat of TB infection and
perceived benefits and barriers of TB IC, 53% of HCWs in this
study thought that they were at risk of having LTBI at some point
in the future; 36% of the study participants were concerned about
acquiring LTBI with MDR-TB strains; 48% thought of LTBI as a
serious health condition; but 43% of HCWs did not want to receive
treatment for LTBI because they believed that they would be
exposed to TB again (Table 5).

Table 5. Health care Worker Beliefs about Latent Tuberculosis Infection and Tuberculosis

IC (N=240)
Characteristic No Little No Some Very
Chance Chance Opinion Chance Good
1), @), 3), @, Chance
no. (%) no. (%) no. (%) no. (%) (5),
no. (%)
Perceived Susceptibility
Have LTBI now 48 (20.0) 71 (29.6) 11 (4.6) 72 (30.0) 38 (15.8)

Will test positive for 22(9.2) 65 (27.1) 25(10.4) 99 (41.3) 29 (12.1)
LTBI in the future

Will be diagnosed with 35 (14.6) 75 (31.3) 14 (5.8) 104 (43.3) 12(5.0)
TB in the future
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Perceived Severity

Worry about acquiring
LTBI

48 (20.0)

84 (35.0)

43 (17.9)

49 (20.4)

16 (6.7)

Worry about acquiring
TB disease

30 (12.5)

62 (25.8)

54 (22.5)

68 (28.3)

26 (10.8)

Worry about acquiring
LTBI with MDR-TB
strains

16 (6.7)

70 (29.7)

64 (26.7)

63 (26.3)

27 (11.3)

Latent TB infection is
very serious

30 (12.5)

87 (36.25)

39 (16.3)

70 (29.2)

14 (5.8)

Perceived Benefits

IC measures prevent
nosocomial TB
transmission

86 (35.8)

102 (42.5)

29 (12.1)

21 (8.75)

2(0.8)

UV is an effective IC
measure

48 (20)

119 (49.6)

54 (22.5)

12 (5)

7(2.9)

Respirator protects
HCW from TB exposure

116 (48.3)

94 (39.2)

22(9.2)

5(2.1)

3(1.3)

Respirator protects
HCW from MDR-TB
exposure

89 (37.1)

109 (45.4)

36 (15)

5(2.1)

1(0.4)

It is important for
Georgian HCWs to be
tested for latent TB
infection

100 (41.7)

106 (44.2)

23 (9.6)

9 (3.8)

2(0.8)

It is important to test
contacts of patients with
TB (family, friends) for
latent TB infection.

130 (54.2)

86 (35.8)

15 (6.3)

5(2.1)

4(1.7)

It is important to test
children who have been
exposed to TB for latent
TB infection.

147 (61.3)

74 (30.8)

16 (6.7)

0(0.0)

3(1.3)

It is important to test
individuals with
compromised immune
systems for latent TB
infection.

103 (42.9)

92 (38.3)

38 (15.8)

5(2.1)

2(0.8)

Perceived Barriers

UV lights can harm
HCWs

31 (12.9)

70 (29.2)

57 (23.8)

73 (30.5)

9(3.8)
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If T tested positive for
LTBI, I should not be
treated because I will be
exposed again in the
future

33(13.8) 70(29.2) 50(20.8) 69 (28.8)  18(7.5)

If T tested positive for
LTBI, I should not be
treated because probably
I have drug-resistant TB
strains

23 (9.6) 43(17.9) 58(242) 93(38.8) 23 (9.6)

Risks of treating LTBI
outweigh benefits to
treating LTBI

35(14.6) 70(29.2) 84(35.0) 4820.0) 3(1.3)

NOTE. HCW, health care worker; LTBI, latent tuberculosis infection; TB, tuberculosis;
MDR-TB, multidrug-resistant tuberculosis; IC, IC; UV, ultraviolet.

TB IC Related Behavior or Willingness to Exhibit TB IC-related

Behavior

A total of 78% of HCWs from the NTP and only 36% of HCWs
from the PHCs reported frequent use of respirators when they were
around patients who were at risk for or who had active TB. TB IC-

related behavior and willingness to implement TB IC-related

behavioral change are outlined in Table 6.
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Table 6. Tuberculosis IC Related Behavior or Willingness to Exhibit
Tuberculosis IC Related Behavior (N=240)

Characteristic No. (%)

Respirator Use: How often do you wear a
respirator when around patients who are at risk for
or who have active TB?

Frequent 144 (60.0)
Sometimes 49 (20.4)
Never 29 (12.1)
Missing 18 (7.5)
UV light Use: I do not want to work in an area

where UV lights are used.

Agree 90(37.5)
No Opinion 53(22.1)
Disagree 97(40.4)

LTBI Screening: Would you be willing to be tested
each year for latent TB infection?

Yes 125 (52.1)
No 59 (24.6)
Undecided 45 (18.8)
Missing 11(4.6)

LTBI treatment: If tested positive for latent TB
infection, I should be treated.

Agree 116 (48.3)
No Opinion 40 (16.7)
Disagree 84 (35.0)

NOTE. TB, tuberculosis; IC, IC; UV, ultraviolet; LTBI, latent tuberculosis infection.
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Predictors of HCW Knowledge about TB

In our multivariate analysis, physicians were more likely to know
symptoms suggestive of TB disease (aOR, 1.7; 95% CI, 1.0-2.9), TB
diagnostic methods (aOR, 1.9; 95% CI, 1.1-3.1), high-risk groups
for TB disease (aOR, 2.3; 95% CI, 1.3-4.0), and LTBI treatment
rationale (aOR, 1.5; 95% CI, 1.0-2.5) than nurses (Table 4). HCWs
who worked primarily with TB patients were more likely to know
about the risk of LTBI progression to TB disease (aOR, 3.2; 95% CI,
1.6-6.4), highrisk groups for TB disease (aOR, 2.2; 95% CI, 1.0-4.8),
LTBI treatment rationale (aOR, 2.3; 95% CI, 1.2-4.5), and LTBI
treatment regimen (aOR, 4.2; 95% CI, 1.6-11.1) than those who did

not work with TB patients (Table 7).

Table 7. Multivariate analysis for predictors of HCWs Tuberculosis Knowledge

Knowledge Outcomes ®and Predictors

g~ o~ % N N g = B
£6 =58 £ § €8 48 £ © £ 8§
xR B ex % 2 &l ERES -3 RN
3 2 0 o) N N &b [ = N
e B H4ge Eo g HES = Eo
258 0% P58 25 28 EZE Egg
Characteristic HU % MAa B TEe&s BH = E s H M S H MR
Male vs. 1.4 93¢ 1.7 0.6 1.6 1.3 3.0
Female (04,55) (19,449) (05,60) (0.2,25) (05,54) (04,4.40) (0.4,258)
Age,y (60<vs. 13 0.9 1.2 1.5 1.2 1.7¢ 1.1
52 - 60 vs. (0.8,2.0) (0.6,1.3) (0.8,1.8) (09,25) (0.8,1.8) (1.1,2.6) 0.6, 1.9)
45 —51 vs.
36 —44 vs.
<35)
Occupation 1.6 14 23¢ 1.7¢ 1.9¢ 15¢ 0.6
(Physician vs. (10,2.6) (0.8,2.3) (13,400 (10,29 (L1,31) (1.0,25) (0.3, 1.1)
Nurse vs.
Other)4
Works with TB 1.6 3.2¢ 22¢ 1.6 1.4 23¢ 42¢
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patients vs. (08,3.2) (1.6,6.4) (1.048) (0.8,33) (0.7,2.8) (1.2,45) (1.6,11.1)
does not work

with TB

patients

Length of 07 0.7 0.9 0.6 0.8 0.5 0.7
Employment,y (0.4,1.2) (0.4,1.3) 05,19) (03,1.3) (05,15) (0.2,0.9) (0.3, 1.7)
(35 < wvs.

21 - 34 vs.

6-20vs.

<5)d

NOTE. TB knowledge variables were coded as correct versus incorrect answers. aOR,
adjusted odds ratio; CI, confidence interval; HCW, health care worker; TB, tuberculosis;
LTBI, latent tuberculosis infection; * Binary logistic regression was used; © Statistically
significant effect. ¢ Ordinal variables.

Association between HCW TB Knowledge and Beliefs

HCWs who knew the risk of progression from LTBI to TB disease
(P < .03) and the high-risk groups for TB disease (P< .01) were more
likely to worry about acquiring LTBI with drug-resistant strains
than HCWs who did not have this knowledge. HCWs who knew
LTBI treatment rationale (P< .01) and TB diagnostics (P< .05) were
more likely to think that screening of TB contacts for LTBI is
important than those HCWs who did not demonstrate this
knowledge. HCWs who knew LTBI characteristics (P< .04), LTBI
treatment rationale (P <.01), and TB diagnostics (P< .01) more
likely felt that immunocompromised individuals should be
screened for LTBI than those who did not have this knowledge.
Only those HCWs who knew LTBI characteristics (P< .01)
perceived LTBI as a serious infection. As expected, HCWs, who
worked primarily with TB patients considered themselves more
susceptible to LTBI than HCWs, who did not (P <.01).
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Predictors of TB IC—Related Behaviors

HCWs who indicated that they worried about becoming infected
with drug-resistant TB (aOR, 1.7; 95% CI, 1.29-2.24), HCWs who
thought it was important to screen TB contacts (aOR, 3.1; 95% CI,
1.25-7.77), and HCWs who were physicians (aOR, 1.6; 95% CI,
1.04-2.42) were more likely to be willing to undergo annual
screening for LTBI (Table 8). HCWs were more likely to refuse
treatment for LTBI if they worked in TB facilities (inpatient TB
facility: aOR 0.3; 95% CI, 0.12-0.68; outpatient TB facility: aOR,
0.2; 95% CI, 0.10-0.35), and they perceived a high personal risk of
TB reinfection (aOR, 0.5; 95% CI, 0.36-0.64). Those who thought
that LTBI was a potentially serious health condition were more
willing to be treated for LTBI (aOR, 2.0; 95% CI, 1.48-2.60) (Table
8). Availability of respirators in HCFs was the only significant
predictor of routine use of respirators (aOR, 5.1; 95% CI, 3.50-
7.30). In multivariate analysis, employment in a TB outpatient
facility (aOR, 3.1; 95% CI, 1.37-6.96), perceived susceptibility to
LTBI in the future (aOR, 1.4; 95% CI, 1.02-2.03), and the
perception that UV germicidal radiation was unlikely to harm
HCWs (aOR, 0.4; 95% CI, 0.24-0.50) were identified as
independent predictors of willingness to use UV lights in HCFs
(Table 8).
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Table 8. Multivariate Analysis for Predictors of Tuberculosis IC-Related Behaviors

IC—Related Behavioral Outcomes and Predictors

=
Characteristic . :, . b -l
8 = 5= g e g =
D O O £ O £ O
5 3 g g iz 52
iz .5z 2z Bz
[l DT = = —H ®
Modifying Factors
TB inpatient vs. 1.6 1.3 1.7 03¢
non-TB HCF (0.48,5.29) (0.43,3.61) (0.72,4.09) (0.12, 0.68)
TB outpatient vs. 1.0 3.1 0.6 0.2¢
non-TB HCF (0.42,2.18) (1.37,6.96) (0.30,1.17)  (0.10, 0.35)
Occupation ¢ 1.6¢ 0.7
(1.04,2.42) (0.42,1.06)
Respirator 5.1¢
availability ¢ (3.50, 7.30)
Perceived Threat
Will test positive 1.4¢
for LTBI in the (1.02, 2.03)
future
Worry about 1.4 1.7¢
acquiring LTBI (0.97,1.97) (1.29, 2.24)
with MDR-TB
strains
LTBI is very 20¢
serious (1.48, 2.60)

Perceived Benefits
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UV light is an
effective TB IC
measure

1.6
(0.69, 3.46)

It is important to
test TB contacts
for LTBI

3.1¢
(1.25,7.77)

Perceived barriers

UV  lights can
harm HCWs

0.4¢
(0.24, 0.50)

If I tested positive
for LTBI, I should
not be treated
because I will be
exposed again in
the future

05¢
(0.36,

0.64)

NOTE. Occupation was coded as “physician” or “nurse” or “other.” Respirator availability
most of the time,

» o« » o«

was coded as “always, sometimes,” “rare,” or “never.” Respiratory use
was coded as “frequent,” “sometimes,” or “never.” UV light use in HCF, LTBI screening, and
LTBI treatment were coded as “yes,” “undecided,” or “no.” aOR, adjusted odds ratio; CI,
confidence interval; UV, ultraviolet; HCF, health care facility; TB, tuberculosis; LTBI, latent
tuberculosis infection; MDR-TB, multidrug-resistant tuberculosis; IC, Infection Control;
HCW, health care worker; @ Ordinal logistic regression was used; ® Polytomous logistic

regression was used; ¢ Statistically significant effect; ¢ Ordinal variable.

» o«
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Conclusions

1. We found a high prevalence of LTBI among Georgian
HCWs.

i.  LTBI prevalence was significantly higher among
HCWs at TB facilities compared to HCWs at non-
TB HCFs.

2. We found high rates of LTBI diagnostic test conversions
among Georgian HCWs.

i.  The majority (80%) of TST and QFT-GIT
conversions occurred among HCWs working at TB
facilities

3. The performance of TST and QFT-GIT varied with respect
to indicators of TB exposure both at baseline and at
repeated testing.

i.  Indicators of occupational TB exposure - frequent
contact with TB patients at work, was positively
associated with only QFT-GIT positive results at
baseline;

ii.  Increasing age was associated with both positive
TST and positive QFT-GIT at baseline;

iii. ~ We did not find association between occupational
TB exposure and TST or QFT-GIT conversions;

Note: Our small sample size for serial testing: only 46
HCWs were TST negative on baseline testing and
only 81 were negative on baseline QFT-GIT testing,
limited our ability to detect significance.

iv.  Increasing age was positively associated with QFT-
GIT conversion, and HCWs with BCG vaccination
scar were less likely to experience QFT-GIT
conversion;
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We found higher proportion of HCWs with
consistently positive QFT-GIT results on both
rounds of LTBI testing among HCWs with frequent
(> twice per month) TB exposure at work compared
to HCWs with rare (< twice per month) occupation

TB exposure.

Note: As opposed to the small sample size for the
detection of risk factors associated with QFT-GIT and
TST conversions (concluson 3-iii), propotions of
consitantly positive QFT-GIT test across the
occupation TB exposure friequency were compared
among 163 HCWs, who underwent serial testing for
LTBI. Possibly, the larger samle size alowed us to
detect statistically significant association between
conistantly posittive QFT-GIT and the occupation TB
exposure.

4. TST and QFT-GIT performance differs among HCWs with
BCG vaccination scar compared to HCWs without the scar
at baseline screening of HCWs

1.

ii.

We found higher proportion of concordant results
of the two diagnostic tests for LTBI among HCWs
without BCG vaccination scar vs. HCWs with the
scar both at baseline;

HCWs with discordant LTBI test results TST
positive / QFT-GIT negative group, were less likely
to report frequent (> twice per month) occupational
TB exposure and were more likely to have BCG
vaccination scar found by inspection compared to
the HCWs with concordant LTBI test results at
baseline LTBI screening. Only increasing age was in
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positive association with discordant LTBI diagnostic
test results at repeated testing.

5. We found that moderate knowledge of TB and TB IC
among Georgian HCWs

1.

ii.

Physicians compared to nurses were found to have
greater knowledge related to TB and TB IC
measures.

HCWs, who worked primarily with TB patients,
were more educated about TB and related IC
activities compared to HCWs, who did not see TB
patients regularly.

6. Consistent with the Health Belief Model,

1.

ii.

HCWs knowledgeable about TB and TB IC
measures were more likely to perceive their
susceptibility to TB infection, the severity of TB
disease, and TB IC intervention benefits and
barriers.

HCWs, who perceived their susceptibility to TB
infection and net benefit of TB IC measures,
were more likely to comply with IC
interventions.

» UV light use is well-accepted by HCWs,
who believe that they are at risk of TB
infection, but HCWs who think that
UV lights can be harmful leads to their
reluctance to use UV lights in HCFs.

= Perceived LTBI threat predicted HCWs’
readiness to receive LTBI treatment
while concern for re-infection with TB
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after LTBI treatment predicted HCWs
refusal to be treated for LTBI.

7. We found that respirators were not always available for all
HCWs, especially in non-TB HCFs

8. Our study findings suggest a high rate of ongoing
transmission of TB in Georgian HCFs especially TB HCFs
and the urgent need to implement effective TB IC

measures.

Note: Prior to 2012 patients with infectious TB were diagnosed
and treated in specialized inpatient and outpatient TB facilities
of the NTP, although persons with undiagnosed TB or
suspected cases of TB might have been seen at non-TB facilities
and referred to a specialized TB facility later. Currently, TB
care is provided by diverse non-NTP public and private care
providers®. This transition introduces a high risk of nosocomial
TB transmission in non-TB HCFs too. Findings of our study
about the same prevalence of LTBI among Georgian HCWs
from non-TB HCFs (32%) as it is estimated in general
population of TB endemic countries further highlights
importance of preventing nosocomial TB transmission in non-
TB HCFs in Georgia

Practical Recommendations

1. Based on our study findings that there are high rates of
LTBI prevalence and incidence among Georgina HCWs, TB
IC measures should urgently be implemented in Georgian
HCFs.

2. Considering ongoing transition of TB services from the
NTP specialized TB facilities to non-NTP public and private
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TB facilities, TB IC strategy should become integral part of
the National IC strategy in Georgia.

The set of TB infection control measures should be
monitored and evaluated!?

i.  Introduce screening of HCWs at baseline and five
years after TB IC measures implementation to assess
change in nosocomial TB transmission rates

ii.  Use QFT-GIT for screening of HCWs to monitor TB

IC measures implementation in Georgian HCFs.
Note: Although in resource-limited, highly endemic TB
countries, resources would likely be better spent on
strengthening TB IC measures than on the extra cost of
IGRA screening, our study findings showed that none of
the well-established indicators of TB occupational
exposure was associated with TST positive test results
either at baseline or repeated testing. Furthermore, we
found that rare occupational TB exposure and presence of
BCG vaccination scar was strongly associated with TST
positive/QFT-GIT negative test results at baseline. Our
results support a role for IGRAs in accurately
determining TB infection status at baseline screening of
HCWs in high TB incidence country with high BCG
vaccination coverage.

Operational research should be enabled and conducted
i.  Further evidence from QFT-GIT serial testing

studies, including long-term follow up data of
“converters” is needed, to be able to determine
what changes in QFT-GIT test values constitute the
development of TB disease

Researchers and HCF administrators should pursue the

application of behavioral science methods to strengthen TB

IC measures implementation process
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6. Based on our survey findings, a targeted campaign should
be introduced to raise HCWs’ awareness about TB and
about the benefits of TB IC measures to prevent the
nosocomial transmission of TB and the particular threats of
drug-resistant TB in the country Georgia.

i.  Nurses who work mainly with TB patients
should be targeted for the training given their
lack of knowledge on this topic

ii.  Georgian HCWs, who work in non-TB HCFs,
need training about TB and TB IC, as persons
with undiagnosed TB or suspected cases of TB
may be seen at these facilities. This is especially
true since TB services are currently being
integrated with PHCs as part of the ongoing
health system reforms in Georgia

7. Include module on TB transmission and TB IC in the state
Continues Medical Educating program

8. Introduce LTBI preventive therapy among HCWs only
after documented decline in nosocomial TB transmission
and decrease of TB prevalence < 100/100,000 population
per year

Note: As per the latest WHO guidelines on the management of
latent tuberculosis infection systematic testing and treatment of
LTBI should be considered for HCWs from high-income or upper
middle-income countries with an estimated TB incidence rate of
less than 100 per 100 000 population. The Panel judged that these
countries are most likely to benefit from systematic testing and
treatment of LTBI for HCWs due to their current TB epidemiology
and resource availability. Resource-limited countries and other
middle-income countries that do not belong to the above category

should implement treatment of LTBI among people living with HIV
and child contacts below 5 years of age.
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