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KoHdnukT uHTEepecoB
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OTHOIIICHWE K BBICTYIUICHHIO), @ B TOM, YTOOBI MPEJOCTaBUTH CIyIIATENsIM HH(POPMANNIO, HA OCHOBAHHMHM KOTOPOW OHU CMOTYT BBIHECTH COOCTBEHHOE CYXKICHHE.
CaoymaTesnsiM 0CTaeTcsl OIPeNeanTb, MOTYT JIM UHTEPEChl WM OTHOLUIEHHUs JOKJIa[uMKa IOBIUATh Ha npe3eHrauuto. ERS He cuuraer, 4To Haauuue STUX UHTEPECOB
WITH 00513aTENbCTB 0053aTENBHO TOApa3yMeBaeT MPEAB3SITOCTh WM CHIDKACT IIEHHOCTh MPE3EHTAIlNH JOKIaqunKa. PeximaMa JekapcTB Uil yCTPOMCTB 3ampelieHa.
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Lilenn oby4yeHus

Bonpoc: «3akoH4YeHa nu Hawa paboTta, kKorga nauueHT usne4vyuncs oT
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cumnosmym B CTtenneHbolle: cTaHgapTM3aums
ctatbqa B Lancet GH: namepeHue
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[aHHble o [MTBJ1 n HeobxoaMMOCTH ee NneYeHns

[aHHble 0 3aboneBaHnn, passusLleMcA rnocne nepeHeceHHoro COVID-19,
N O HEODXOOMMOCTU €ero nNeYeHus
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Lilenn oby4yeHus

Bonpoc: «3akoH4yeHa nu Hawa paboTa, Koraa naumeHT nanedunncsa ot
Tybepkynesa (un ot COVID-197)»

UcTopus:

0030p JBP: Hayano

cumnosmym B CTtenneHbolle: cTaHgapTM3aums
ctatbqa B Lancet GH: namepeHue

KIMMHMYeckun gokymeHT IJTLD: pestome
[aHHble o [MTBJ1 n HeobxoaMMOCTH ee NneYeHns

[aHHble 0 3aboneBaHnn, passusLleMcA rnocne nepeHeceHHoro COVID-19,
N O HEODXOOMMOCTU €ero nNeYeHus



Uctopusa MNTHBJ (1): nepBbIN 0030p NO AAaHHOU TEMaTUKeE
(2016)
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Is there a rationale for pulmonary
rehabilitation following successful
chemotherapy for tuberculosis?

Marcela Muhoz-Torrico', Adrian Rendon?, Rosella Centis?, Lia D’Ambrosio®4,
Zhenia Fuentes?®, Carlos Torres-Duque®, Fernanda Mello’, Margareth Dalcolmog,
Rogelio Pérez-Padilla’, Antonio Spanevello®', Giovanni Battista Migliori?

[TocnencTBus nNocre fevyeHuns

[ecTpyKuns nerkoro

dyHKUMOHanbHas oueHka nocnegcteunn (J14-Th; MJTY-Th)

Mepbl nerodHon peabunutauum (J1P) (domnsmotepanus, onutensHaga KucrnopogHas

Tepanusl, BEHTUNALNS)



[MpakTnyecknun cny4vau

PucyHOK 1. PeHTreHOrpamma OpraHoB rpyHOM KNeTKM
39-neTHEro NaumeHTa My»KCKOro rnosa, y KoToporo B

aHaMmHe3e 6b1110 fieyeHne naHYyyBcTBUTENbHOMO TG B

TeyeHue wectn mecAues B 2007 r. NauneHT cymtanca
U3/Ie4YeHHbIM. B nocneacTBumM y Hero otmedancs 0 Tt T T T T
KallleNb B TeYeHUe LIeCTU MecaLeB, Ierkasa oAplllKa, @ Teorico Pre Post q 1 ¢ = 4 > 6 7
Ho 6e3 nnxopagku. Peunams Tyb6eprynesa 6bia .

UCKNKOYEH; MUKPOCKONKNA Ma3Ka MOKPOTbI 1 NoceB
6b1n oTpuuatenbHbiMU. Ha CHUMKe BMAHA rMraHTCKaA

Pre-Bronch

Post-Bronch

. . Real Tedrico %Teodrico Real %Teorico %Cambio

MoJI0CTb B NPaBoit BepxHeit gone u GubposHble —ESPIROMETRIA- = == ==
U3MEHEHUA. FVC (L) 1.99 2.85 69 2.04 71 +2
FEV1 (L) 1.05 1.63 64 1.06 65 +1

FEV1/FVC (%) 53 71 74 52 73 -1

PucyHOK 2. CNnpomeTpua TOro Ke NalmeHTa, NoKasaHHoro Ha pucyHke 1. CootHoweHne OOB/DMES 6bio
HuKe 70%. ODPB1 6b11 CHUMKEH W HE KOPPEKTMpPOBAJCA Npuemom 6poHxonntmkos. PHE/ Takke 6bina
CHUXeHa. bblna BbiABAeHa GUKCMPOBaHHAA O6CTPYKLUMA AblXxaTebHbIX NYTEW, U paccMaTpMBaNach Nerkas
cTeneHb pecTpukLmMn. OKOHYaTe IbHbIM AMArHO3 - ieroYHble nocneactema T6b.




PekomeHayeTcs, yTobbl B byayliem oueHKa nocneactsmn Tb
n MNY-TB BKkAtoYana nogpobHbi cbop creayrouledn
NHbOpPMaLUK:

a) XapaKTePUCTUKM NaLMeHToB (BO3pacT, Mo/, STHUYECKas
NPUHAZNENKHOCTb U T.4.);

b) nonHoe onncaHue 3aboneBaHumA, BKAOYAA aHaMHe3
npeAblAyLLero fie4yeHuns, 6akTepMoNorMyecKmii CTaTyc, CNexkTp
JIEKAPCTBEHHOM YCTOMUYMBOCTU U aHAMHE3 TEKYLLEro /Ie4eHUs
(npenapaTbl U peXXMM) C aKLEHTOM Ha HexenaTeslbHble

¢a KTNydyecKume naH Hbleé ABJIEHMA U UX KYNMPOBAHUE;

C) nosiHoe onncaHune ¢M3MOI'IEITOI'IOFVN€CKOFO CcTaTtycCa

No3BOJINITIN pe KOMeH‘D‘O BAThb.. . [ nauvenTos, Bkatouas pesyisTaTbl CMMPOMETPUM (M PeakLMio

Ha BPOHXONUTUKK), OLLEHKY 06BbEMA JIETKUX
(nnetnsmorpaduio nam ap.), onpeaenenme andedyaMoHHOM
CNOCOBHOCTU Nerknx No moHokenay yrnepoga (DLCO), aHanms
rasoB apTepuanbHOM KPOBU, TECT Ha 6-MUHYTHYIO X060y,
PeHTreHos0rMYyecKkoe uccnesoBaHune (B naeane BKAOYan

J Bras Preumol. 2016;42(6):374-385 peHTreHorpaduio opraHoB rpyaHOM KNeTkun) n oueHKy KX ¢
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NOMOLbIO o6u.|,ero M cneunanbHOro pecnnpaTtopHOro
Is there a rationale for pulmonary WHCTpyMeHTa (SGRQ nam ap.);
rehabilitation following successful d) 060CHOBaHHOCTb M NOC/NEA0BaTENIbHOCTb NPeanaraemoro
chemotherapy for tuberculosis? NAaHa Iero4yHoN peabunmnTaumum, ¢ YHeTKUMM CPaBHEHUAMM A0
Marcela Munoz-Torrico', Adrian Rendon?, Rosella Centis®, Lia D’Ambrosio®*, N nocne Tectm pOBaHMﬂ n OLI,eHKOlz 3anaT'
Zhenia Fuentes®, Carlos Torres-Duque®, Fernanda Mello’, Margareth Dalcolmo®, = 2
Rogelio Pérez-Padilla’, Antonio Spanevello®'", Giovanni Battista Migliori® e) B naeane, gaabHenwune nccnegoBaHmAa A0NKHblI BKAKOYATb

KONMn4ecTBO NaUMeHTOB, HYXXAaloWKNXCA B NP, MOCKOJIbKY 3TO
NMOMOXET OUEHUTDb I'IOTpe6HOCTb B MeponpunaTnax NP pna nx
NnAaHNPOBAHUA.



MocTTyOepKyne3Han 6one3Hb nerkux (MTBJ1) u nocnepcTBusA
nepeHeceHHoro COVID-19: 3akaH4YMBaeTcsA fnu Hawa paboTa c
OKOH4YaHuem ne4vyeHuda Tb n/wnn COVID-19?

*  AKTMBHbIN TBE MOXET NpMBECTUN K XPOHMYECKOMY (PYHKLMOHANbHOMY HapyLleHUo paboTbl nerkux,
NPUBOAALLEMY K CHMXKEHUIO Nero4yHon (pyHKLUN.

* JleroyHble nocrnencTems MOryT ObITb O6CprKTVIBHbIMM NI peCcTpuKkTUBHbLIMIA MO cBoen npupoge n moryr
CHMXaTb CNOCOOHOCTL K (*)VISVI‘-IGCKOVI Harpyske, a Takxke Ka4eCtBO XXU3HMW.

« PacnpocTtpaHeHHOCTb PYHKUNOHASbHbIX HApyLUEHUA MO OKOHYaHUKU NPOTMBOTYOEPKYNe3Horo nevyeHus: 13% -
68% y BrnepBble BbisiBNEHHbIX 60nbHbIX Th 1 75% - 96% y 6onbHbix MJTY-TB.

* [lokaszaTtenu CMepTHOCTHU cpeaun Jinu, nepeHecnx Tb, MOryT ObITb OO Tpex pa3 Bbille, 4eM cpeaun
HacCereHnd B LierioMm.

* JleroyHas peabunurtaumnsa acpdekTuBHa npu MNMTBJ1. B HacTosILEee BpeMsi NpOBOAATCA UccrienoBaHUA OSS
NOHMMaHMS 3HAa4YMMOCTM nocneacTeuin nepeHeceHHoro COVID-19 n HeobxogumocTn peabunuraumn.
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Persistent chronic respiratory symptoms despite TB cure is poorly

The need for pulmonary rehabilitation following tuberculosis correlated with lung function

treatment

Allwood BW, et al. Persistent chronic
respiratory symptoms despite cure from
tuberculosis correlated poorly with lung

Visca D, et al. The need for pulmonary
rehabilitation following tuberculosis treatment. Int J

Tuberc Lung Dis. 2020;24:720-722 function. Int J Tuberc Lung Dis 2021; 25:
262-270
MuHK-0630p NuTepaTypsbi: OueHka 145 naumeHTOoB, YCMNELIHO 3aBEPLLMBLINX
-bonbLlasn gons nauMeHToB CTpadaeT OT OrpaHUYeHHOM neuenve TE:
CMOCOBHOCTU K PM3NYECKON Harpy3Kke U UMeeT HU3KUI - 38% uMenw 06CTPYKTUBHBIE U 54% -
ypoBeHb KX; PeCTPUKTUBHbIE MOCNEeACTBUS
-NauneHTbl B CTpaHax C HU3KMM YPOBHEM JoxoAa B - 19% - XPOHWUYECKUIt KaLLenb
OCHOBHOM MOJOXe; - 42% - Xpunbl
-JIP appekTMBHO yBENMYMBAET NPOXOANMYIO ANUCTAHLMIO U - 25% - oabilwKy (3 unu 4 6anna no wkane MRC)

OCHOBHbIE NapamMeTpbl CNMMPOMETPUN
- AnutenbHocTb nporpamm JIP Bapbupyetcs ot 3 o 32
Hegenb

daKTnyeckue aAaHHbIE B
oTHoweHun Tb -1



BT § TUBERC LUNG DIS 24{7):70d-705

A 4 AGORA ® 2020 Thi Unisn
[ httpeiide doi.ong 10, 5568)1d. 19.080%

e e .. Functional impact of sequelae in drug-susceptible and
® Pulmonary rehabilitation is effective in multidrug-resistant tuberculosis
patients with tuberculosis pulmonary

CrossMark Munoz-Torrico M, et al. Functional impact of
sequelae sequelae in drug-susceptible and multidrug-
resistant tuberculosis. Int J Tuberc Lung Dis.
2020 Jul 1;24(7):700-705.
Visca D, et al. Pulmonary rehabilitation is effective
in patients with tuberculosis pulmonary sequelae.
Eur Respir J. 2019 Mar 14;53(3):1802184. 61 nauneHT (34 6onbHbIX JTY-TB 1 27 60nbHbIX
MIY-TB), npoweawun obcregosaHue nocne
PeTpocnekTuBHOe nccrnegosaHue ¢ yyactuem 43 nayneHTosB, neyenns Th:
nepeHecux Th. - 66% uMenu yHKUMOHarbHbIE HapyLIeHUS:;
MNocne 3-HepenbHoUW nporpammel JIP y naumMeHToB ¢ - 49% uMenu nameHeHUs M dy31OHHOIA
HapyLleHneM (pyHKUUK nerknx Habnganock 3HaunTenbHoe CNOCOBHOCTU NErkux;
yny4lueHue nokasaTtenen: - 16% - MMNOKCEMMIO B NMOKOE;
6-MUHYTHON X0Ab0Obl, CTENEHN BbIPAXXEHHOCTU OAbILLIKM MO - 74% - NOCTOsIHHbIE pecnnpaTopHbIE CUMMTOMbI
OKOHYaHUM M3NYEeCKOM Harpyskun no wkane bopra, (KaLLenb, MOKPOTa UMK XpUMbl);
ytomnsiemoctn, OPB1, ®XKEJ, cpeaHero napumnanbHOro - 40,4% - OABILLKY;
JaBlneHna aptepumaribHoro KUcriopoga m cpenHero nokasartens - beHKLl,I/IOHaJ'IbeIe HapyLueHuns oonee
HacbILWEeHNa apTepuanbHON KPOBU KMCITOPOAOM. BblpaxeHbl npu JTY-TB.

PaKTnyeckue AaHHblIE B
OoTHOweHun Tb - 2




daKkTnyeckue AaHHblE B
OoTHOweHun Tb - 3

INT J TUBERC LUMG DIS 24(8):820-828 VIEWPOINT
2020 The Unisn
htepuide dai.org 10 55881 20,0067

Post-tuberculosis lung health: perspectives from the First
International Symposium

Allwood BW, et al. Post-tuberculosis lung health: perspectives from the First
International Symposium. Int J Tuberc Lung Dis. 2020 Aug 1,24(8):820-828

[lepBoe coBellaHne, NOCBSLLEHHOE XU3HU 1 Bnaronosny4uto nocre
nepeHeceHHoro Th. [leneratel n3 13 cTpaH NATN KOHTUHEHTOB, NPeACTaBnAlOLWNE

bonee 27 pasnnyHbIX y4peXaeHUN.
[OCTUrHYT KOHCEHCYC Mo UHCTpyMeHTapuio ansd oueHku MNTBJ1 v no tmnam MTHBI,

KOTOpblE CcneayetT y4ntbliBaTtb.
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ORIGINAL ARTICLE

Post-tuberculosis lung disease: a
comparison of Brazilian, ltalian, and
Mexican cohorts

Denise Rossato Silva'*, Alana Ambos Freitas'™, Amanda Reis Guimaraes®®,
Lia D'Ambrosio*®, Rosella Centis*®, Marcela Mufioz-Torrico®®, Dina Visca®”
Giovanni Battista Migliori*

ABSTRACT

Objective: To evaluate lung function in a cohort of patients with a history of pulmonary
tuberculosis in Brazil, as well as to evaluate the decline in lung function over time and
compare it with that observed in similar cohorts in Mexico and Italy. Methods: The
three cohorts were compared in terms of age, smoking status, pulmonary function test
results, six-minute walk test results, and arterial blood gas results. In the Brazilian cohort,
pulmonary function test results, six-minute walk test results, and arterial blood gas
results right after the end of tuberculosis treatrnent were compared with those obtained
at the end of the follow-up period. Results: The three cohorts were very different
regarding pulmonary function test results. The most commen ventilatory patterns in
the Brazilian, Italian, and Mexican cohorts were an obstructive pattern, a mixed pattern,
and a normal pattern (in 58 patients [50.9%], in 18 patients [41.9%], and in 26 patients
[44.1%], respectively). Only 2 multidrug-resistant tuberculosis cases were included in the
Brazilian cohort, whereas, in the Mexican cohort, 27 cases were included (45.8%). Mean
Pa0, and mean Sa0, were lower in the Mexican cohort than in the Brazilian cohort (p <
0.0001 and p < 0.002 for Pa0, and Sa0,, respectively). In the Brazilian cohort, almost
all functional parameters deteriorated over time. Conclusions: This study reinforces the
importance of early and effective treatment of drug-susceptible tuberculosis patients,
because multidrug-resistant tuberculosis increases lung damage. When patients
complete their tuberculosis treatment, they should be evaluated as early as possible,
and, if post-tuberculosis lung disease is diagnosed, they should be managed and offered
pulmonary rehabilitation because there is evidence that it is effective in these patients.

Keywords: Tuberculosis; Tuberculosis, multidrug-resistant, Spirometry; Rehabilitation.

HekoTopble oTnn4ms KoropT B
Bpasunun, Utanum n Mekcuke
Hawnbonee pacnpocTpaHeHHbIn
TIN:

Bpasnnusa: o6CTPYKTUBHbIN:
(50,9%)

Ntanua: cmewanHbin (41,9%)
Mekcuka: HopmanbHbin (44,1%)

[MokasaTenu HanpskeHus
kncnopopga B aptepun (PaO2) n
catypauuun Hb% xyxe B
MEKCUKaAHCKOW KoropTe
OTmevanock yxygweHue
dYHKLUMOHAsbHbIX NapamMeTpoB C
TeyeHnem BpemeHn (bpasnnus)



HyxxHa nun peabunuraumua nocre nepeHeceHHoro
COVID-19?

[1o0 cux nop HesdAcHO, kakoBa fons nepeHecwnx COVID-19, y KOTOpbIX COXpaHAKTCA
CUMNTOMbI Ha NMPOTAXEHNN HECKONbKUX MEeCsLEB NOCe Bbi3OOPOBEHUA OT
nepBoHavanbHON MHMEKLMUN.

[lonrocpoyHbie NocneacTema BapbMpyrOTCA OT NIErKUX CUMNTOMOB 0 TAXesbIX
COCTOSAHWU, YaCcTO 3aTparneBaroLLMX HECKOMNbLKO OpPraHoB.

CvMNATOMbI MOTYT NPOABMATLCA B OCHOBHOM B BMAE OAbILLKW, HO TaKXe BKIHOYakT
yCTanocTb, HapyLeHns cHa, cyodebpunurtet, genpeccuto, 6ecrnokoncTBo, BNSHMNE
Ha cepAeyvHylo, NTero4Hyo 1 NoYe4YHy CUCTEMBI.

KX nauneHToB MOXeT ObITb YIy4dlleHO ¢ MOMOLLbLI MHAMBUAYANbHbLIX N cneunansbHO
pa3paboTaHHbIX NporpaMmm peadunutaunm



Clinical Investigations

Respiration 2021;100:416-422 Received: October 26, 2020
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Pulmonary Rehabilitation in Patients
Recovering from COVID-19

Zampogna E, et al. Pulmonary Rehabilitation in
Patients Recovering from COVID-19.
Respiration. 2021;100(5):416-422.

PetpocnektnsHoe nccnegosanme 140 naumeHToOB:

-MNocne peabunutaunn (MmeguaHa 24 aHA)
ynyyLnIncb NokKasaTtenm KopoTkoro Habopa
TecToB pmanyeckon aktmBHocTn (SPPB),
nHaekca baptena (Bl) n 6-M1MHyTHOro TecTta
XoabObI

+Model
PULMOE-1580; MNo.of Pages3

Pulmanology oo (3000) 3000-30

Or PULMONOLOGY

LETTER TO THE EDITOR

Functional impairment during
post-acute COVID-19 phase:
Preliminary finding in 56 patients

stay (LoS) before admission for pulmon)
previous treatment for ARF (Invasive Mec
(IMV), Mon-Invasive mechanical Ventilati
gen), comorbidities (Cumulative lllness R

Zampogna E, et al. Functional impairment during
post-acute COVID-19 phase: Preliminary finding
in 56 patients. Pulmonology. 2021 Jan 6:52531-
0437(20)30268-3

daKTnyeckue gaHHble B
oTHoweHun COVID-19-1

OueHkKa KIMMHUYECKUX U PYHKLIMOHAMNbHbIX
XapakTepucTuk 56 naumMeHToB nocrne nepeHeceHHoro
octporo COVID-19 go Havana peabunutaumm:

BCe 56 NauMeHTOB Nnokasanu cHukeHve nHaekca baprena
n 6anna no EBponenckomy BONPOCHUKY OLEHKM KayecTBa
XM3HU, a TaKkKe yBenuyeHne nHaekca oabiwkn baprtena.
O6wmir 6ann no kpaTkomy Habopy TECTOB (PU3NYECKON
aktTnsHoctn coctasun 0 y 48% naumeHToB.




daKTnyeckue gaHHble B
otHoweHuun COVID-19 - 2

Journal Pre-proof

The role of blood gas analysis in the post- acute phase of COVID-19
pneumonia

Dina Visca Giovanni Battista Migliori Anh Tuan Dinh-Xuan Rosella

Centis Stefano Belli Michele Vitacca Maria Aliani Elisabetta S ————————
Zampogna Davide Feci Patrizia Pignatti Martina Zappa Laura

Saderi Giovanni Sotgiu Antonio Spanevello

Visca et al. The role of blood gas analysis in the post- acute phase of COVID-19 pneumonia.
Arch Bronconeumol. 2021, doi: https://doi.org/10.1016/j.arbres.2021.06.003

OueHka ponu anbBeonsipHO-apTepuanbHOro rpaamenTa kucnopoga (AaDO,) n P/F y 145 nauneHToB,
nepeHecwmnx COVID-19 (P: PaO,; F: dpakuus O, Ha BOOXe).

AaDO, 6onee yyscTBUTENEH, YeM P/F nocne 3asepuleHus octpon pasbl COVID-19 ong MOHUTOpPUHra
NoBpexaeHus Nerkmx y naumMeHToB, He roCnnuTann3MpoBaHHbIX B OTAENEeHNE NHTEHCUBHOW Tepanuu




lMoTpeOHOCTL B peabunutaumm naumeHToB C
COVID-19 nocne okoH4YaHuA ocTpou hasbl
3aboneBaHus

* B K/IMHMYECKOWM NPAKTUKE Mbl OTMeYaem, 4YTo y naumeHToB ¢ Tb u COVID-19 moxet
Hab0AATbCA KYMYNATUBHbBIN 3QDEKT COOTBETCTBYHOLMX MOC/EACTBUI, YTO 0bycnasaneaet
NOTEHLUMANbHYIO NOTPEObHOCTb B Aa/ibHENLLIEM BHUMAHUM K AaHHOM rpynne nauueHTos.

* C TOYKM 3peHMA NPOrPaMMHOMN AeATE/IbHOCTU, 3STO O3HAYAET, YTO He0HXo0A4MMO NPOBOAUTL
obcnenoBaHUA NaLMEHTOB MO OKOHYaHMK nedveHnsa Tb/COVID-19 (no KpanHel mepe, Tex, y
KOro ecTb «npobnembi») n ux peabmuamtaumio ¢ y4eToM BANAHUA Ha CAYXHKObI
340aBOOXPaAHEHUA.

* UNION TonbKo 4yTO 3aBepLin paboTy HaA, NepBbiM AOKYMEHTOM MO KJAMHUYECKUM
CTaHaapTam obcnepgoBaHmnAa u peabmnmtaumnm naumeHTos ¢ MTBJ1 n paboTtaeTt Hag,
NOKYMeHTOM no obcnenoBaHMio U peabunutaumm nocne nepeHeceHHoro COVID-109.
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Post-tuberculosis lung health: perspectives from the First
International Symposium
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Table 1 Aims of the 15t Post-Tuberculosis Symposium

N1 onts suffert h Dot TB A consensus was reached on a toglkit for futnre PTILD
im Joadvocate for patients suffering wi ost- .
complicationsp g P weasurement and on PTLD patterns to be considered.
Aim 2 To facilitate face-to-face networking between leaders The iIllp()['taIlCE of extra—pulnmnary consequences and
_ in the field _ progressive impairment throughout the life-course was
Aim 3 To define the current state of knowledge surrounding identified, including TB recurrence and increased mor-
post-TB diseases . . .
Aim 4 To discuss and achieve consensus on important aspects tality. Patient advocates emphasised the need to address
of post-TB lung diseases the psychological and social impacts post TB and called
Aim 5 To produce a reference document for researchers and for clinical guidance. More generally, there is an urgent
workers in the field . ! , - : : !
need for increased awareness and research into post-TB
TB = tuberculosis. complications.




Table 2 Post-TB lung disease measurement toolbox, including aspects of disease and comorbidities/co-exposures which may be
measured in clinical and research practice, according to available resources

Category

Parameter

Measurement tool/item

Post-TB lung disease
measurement

Self-reported symptoms
Clinical measures

Lung function

Radiology

Functional capacity

Health-related quality
of life

Disease behaviour

Socio-economic
consequences

Shortness of breath (MRC/mMRC score), cough, sputum, wheeze, chest pain,
haemoptysis, fatigue

Observations: respiratory rate, oxygen saturation, heart rate, BMI

Investigations: arterial blood gas

Pre- and post-bronchodilator spirometry: FEV;, FVC, FEV35_75

Lung volumes: RV and TLC

Gas transfer

*Measurement, quality control and interpretation as per international norms strongly
recommended

CXR parameters

CT parameters

*No validated scoring tools as yet available

Submaximal tests: 6-minute walk (distance, nadir saturations, time to recovery), sit to
stand

Maximal tests: incremental shuttle, cardiopulmonary exercise testing

*Measurement, quality control and interpretation as per international norms strongly
recommended

Respiratory focused: St George’s Respiratory Questionnaire

General tools: Short-Form Health Survey (SF12/5F36), Karnofsky Performance Scale,
COPD Assessment Test

For economic analyses: WHO TB patient cost surveys

*Local translation, modification and validation strongly recommended

Evidence of cor pulmonale: pedal oedema, echocardiography (pulmonary artery
pressures)

Evidence of exacerbations: exacerbation rate, hospitalisation rate

Microbiology: colonising/infecting organisms, including bacteria/mycobacteria/
viruses/fungi

Mental health symptom screen (WHO self-reporting questionnaire-20 or Kessler
psychological distress scale); TB-related stigma (Stigma Scale for Chronic lliness or
Van Rie TB-related stigma tool); self-reported disability related to TB (Sheehan
Disability Scale)

Socio-economic information and patient costs (direct and indirect): WHO TB patient
cost surveys




Table 4 Post-TB priority areas and research priorities

Topic

Priority areas and research priorities

Epidemiology of PTLD

Lung complications after TB

Pathogenesis and prevention

Pulmonary consequences of TB in children

Social, economic and psychological impact

Treatment and holistic management

Health care systems

Role of people affected by TB

Common methodological framework across studies

Follow-up studies defining meaningful clinical outcomes

Investigation of factors affecting development of PTLD (e.g., environmental, occupation,
clinical and behavioural factors)

Validation of tools used in PTLD
Evaluation of clinically meaningful phenotypes and predictors of morbidity and mortality
Development of validated severity scoring system

Development of pathways from basic science to HDT trials
Assessment of most meaningful endpoints in HDT trials
Clinical trials of HDTs

Obtain disease estimates of burden of disease
Obtain estimates of spectrum of disease
Retrospective analysis of existing diagnostic, observational and treatment data

For the individual: report disability (e.g., quality of health, mental health, pain, TB-related
stigma), economic consequences and proportion facing catastrophic total costs

For the community: quantify the economic and social impact of social and family
networks

For the health system: determine the cost of residual disability to the health system

Optimal timing of assessment for post-TB complications

Non-pharmacological studies: pulmonary rehabilitation, education on self-management,
airway clearance techniques

Pharmacological studies: bronchodilators (e.g., long-acting beta-agonists, long-acting
anti-muscarinic agents)

Prioritisation of advocacy for research funding to generate needed evidence

Development of guidelines for clinicians using available evidence and expert opinion

Engagement of international organisations, professional bodies and pharmaceutical
industries

Peer group support and community interventions to reduce stigma

Sustainable funding for affected community-driven advocacy and support for their
involvement in research, policy and programmatic decisions

Former patient engagement to address recurrent TB
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Lifetime burden of disease due to incident tuberculosis: ()
a global reappraisal including post-tuberculosis sequelae
Nicolas A Menzies, Matthew Quaife, Brian W Allwood, Anthony L Byrne, Anna K Coussens, Anthony D Harries, Florian M Marx, Jamilah Meghji, m

Debora Pedrazzolj, Joshua A Salomon, Sedona Sweeney, Sanne C van Kampen, Robert S Wallis, ReinM G ] Houben, Ted Cohen

B 2019 r. oxkmoaetcs 4To nokasaTtens DALY B CBA3M C aKTUBHbLIM BrepBbIe
BbisiBNeHHbIM Th nnn peunansom 3abonesaHnsa coctaBuUT 122 MUNNMUOHa, a
nocrneacTeus nepeHeceHHoro Th obycnoeaTt nokasatenb DALY Ha ypoBHe 58
MUITIMOHOB, YTO cocTaBndeT 47% o1 obwero 6pemeHu.

VccnenoBaHue nokasbiBaeT, UTO cTpagaHua nogen ot [NThBJ1 otmevatoTca Bo
BCEX BO3PACTHbIX rpynnax, a B MonoAblX BO3paCTHbIX rpynnax npesbillatoT
CTpagaHus, cBsi3aHHble C akTUBHbLIM Th.
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Figure 2: Average DALYs per incident tuberculosis case from increased disability and mortality rates attributable to tuberculosis, stratified by tuberculosis

disease and post-tuberculosis period*
Area of each green and blue rectangle is proportional to the number of DALYs indicated, other dimensions not to scale. Values in parentheses represent 95% uncertainty

intervals. DALYs=disability-adjusted life-years. *Total DALYs per incident tuberculosis case are equal to the sum of these values.
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Post-TB health and wellbeing

CLINICAL STATEMENT

SUMMARY

TB affects around 10.6 million people each year and
there are now around 155 million TB survivors. TB and
its treatments can lead to permanently impaired health
and wellbeing. In 2019, representatives of TB affected
communities attending the ‘1% International Post-
Tuberculosis Symposium’ called for the development
of clinical guidance on these issues. This clinical
statement on post-TB health and wellbeing responds
to this call and builds on the work of the symposium,
which brought together TB survivors, healthcare
professionals and rescarchers. Our document offers

expert opinion and, where possible, evidence-based
guidance to aid clinicians in the diagnosis and
management of post-TB conditions and research in
this field. It covers all aspects of post-TB, including
economic, social and psychological wellbeing, post TB
lung disease (PTLD), cardiovascular and pericardial
disease, neurological disability, effects in adolescents
and children, and future research needs.

KEY WORDS: quality of life; post-tuberculosis lung
disease; tuberculous neuropathy; tuberculous pericardi-
tis; post-TB socio-economic burden
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10.6 million incident cases 1.6 million estimated deaths 155 million survivors due to
in2021 new treatments

However, TB and the subsequent treatments can leave
the patient with permanently damaged tissues, resulting in
the transition from an acute condition to multifaceted
chronic disease
The true burden of disease is not fully known, with a lack
of burden of disease estimates and research, particularly
from low and middle-income countries

With numbers like these, worldwide TB is likely to
be a leading cause of chronic disease globally

Post-TB Iung disease adolescents and children £ *
| PBbuidiiaibbadh okt o

Post-TB

Pom TB economic, social
Post-TB cardiovascular and psychosocial wellbeing

P "“"“’“gm X

This clinical statement aims to be used as a resource throughout the world for improving and
developing the care of those living with the long-term consequences of TB

* 155 MMNNnMoHOB YenoBEK,
nepexMBLLINX TybepKynes

* [locneacteua Tb BkAOYaAlOT:

- 3aboneBaemocTb cpean aeTeun u

NOAPOCTKOB

- HeBpPOJIOrnyeckaa MHBANUAHOCTb

nocne nepeHeceHHoro Tb

- cepae4yHo-cocyamcTasa MHBANIMAHOCTb

nocne nepeHeceHHoro Tb

- NTBN

- peabunmntauma mano obecyxKaaerca



NU3mepeHne bnarononyy4ma nocre nepeHeceHHoro
TyOepKynesa

'1_‘\:{” \}?’ HRQoL:

Stigma and social functioning: y SF-36°
- Van Rie comprehensive TB-related . SF-1 2;:2;

stigma scale; . EuroQOL-5D;
. Social Adaptation Self-evaluation « WHO QoL

Scale (SASS); QLICD-PT: pulmonary TB-specific QoL scale
+  The Participation Scale (vVan

Brakel);

= Social Functioning Scale (SFS) =
'l}_, Psychological distress:
- Kessler Psychological Distress

'3‘\\, Scale (K10);
i&' Pain: - Patient Health Questionnaire
(PHQ)-9;

- Pain Impact Questionnaire (P1Q-6); |

«  Visual Analogue Scale (VAS) Zung self-rating depression scale;

Beck's Depression Inventory;
Depression, anxiety and stress scale (DASS 21)

@ Disability:

. Shehann Disability Scale;

. Severe Respiratory Insufficiency
(SRI) Questionnaire;

. BOLD core questionnaire

@ Sleep:
. Sleep measurement scale;
. Insomnia severity index;
. The Pittsburgh sleep quality
index;
+  Epworth sleepiness scale

k-k\'_,-{.s Economic position:

= WHO patient cost survey;
- Household Food Insecurity Access Scale (HFIAS)

Y
ll'u Physical function and exercise:
- 6-minute walk test (6MWT)

Figure 4 Modelling and measuring post-TB wellbeing: schematic showing some of the psychological and socio-economic
consequences that lead to a poor perception of HRQolL and the tools used to measure these. HRQolL = health-related quality of life; SF
= Short Form (Health Survey); YLD = years lived with a disability.




Knaccudumkauua MNTBJ1 (cteneHb TAXeCcTN)

Table 1 Proposed severity classification of PTLD*
Category Description Prognosis*
Not detected Does not meet the definition of PTLD Effects on future lung health, symptoms and survival not
well defined
No detectable abnormality on lung function testing or chest Normal future lung health and survival can be expected
imagin
Mild No Drgmir?imal symptoms Possibility of accelerated decline in lung function and
increased risk of future lung pathology and
exacerbations
Normal lung function
Nomal or minimal structural lung disease detected on chest
imaging
Moderate Variable symptoms Increased risk of accelerated decline in lung function,
future lung pathology, exacerbations
Abnormal lung function (obstructive, mixed, restrictive,
reduced Dlcg)
Detectable abnormalities on chest imaging such as
bronchiectasis, fibronodular scarring
Severe Significant and debilitating symptoms that reduce a person’s High risk of future complications such as recurrent chest

quality of life and may also affect ability to carry out daily
tasks

Lung function testing typically shows abnormalities

Chest imaging typically demonstrates significant structural
lung disease such as parenchymal lung destruction,
bronchial wall thickening, bronchiectasis and cavitation

infections, chronic fungal infection (including
aspergillosis) and haemoptysis
Increased mortality risk

* Based on limited and/or low-quality evidence.

PTLD = post-TB lung disease; DLco = diffusion capacity of lungs for carbon monoxide.



Mpegnonaraemasa Knaccupukauma KNUHNYeCKnX

¢dopm MNTHIJ

Table 2 Suggested classification of PTLD clinical patterns*

Compartment Clinical patterns Definition
Airways TB-associated obstructive lung Airway obstruction (FEV,/FVC ratio <<0.7 or <LLN) thought to be primarily
disease related to small airway disease (Figure 5A)

Trachecbronchial stenosis
Bronchiectasis
Parenchyma Cavitation
Parenchymal destruction
Fibrotic change
Aspergillus-related lung disease
Pleural Chranic pleural disease

Pulmanary vascular Pulmonary hypertension

Other Other

Narrowing of the trachea and/or airways, which can increase ainway resistance

CT definition: thickening of airway wall, evidence of airway dilatation =
diameter of adjacent vessel, or non-tapering; OR CXR definition: evidence of
ring shadows and tramlines (Figure 5B)

A gas-filled space either within an area of pulmonary consolidation, mass or
nodule (Figure 5E)

Extensive destruction of lung tissue, with a gas-filled space occupying the
volume of =1 lobe (Figure 5C)

Areas of parenchymal scarring, with associated volume loss (Figure 5D)

Evidence of radiological change associated with chronic pulmonary aspergillosis,
including pleural thickening, aspergilloma, thin/thick-walled cavities,
associated with positive cultures and/or immune assays (Figure 5E)

Evidence of pleural thickening on CXR or CT imaging.

Elevated pulmonary artery pressures as estimated using doppler
echocardiography or measured at right heart catheterisation (Figure 5F)

Other pathology, not meeting criteria above

* Adapted from ®.
PTLD =post-TB lung disease; FEV, =forced expiratory volume in one second; FWVC =forced vital capacity; LLN=lower limit of normal; CT=computed tomography;
CXR= chest X-ray.
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Baseline assessments (at or near end of TB treatment):

e Check the individuals understanding and provide education as needed

+ Record new baseline function using locally accepted and standardised clinical scores and
clinical measurements (e.g., mMRC Dyspnoea Scale, Borg Dyspnoea Scale and Borg Fatigue
Scale, 6MWT, baseline observations including oxygen saturation, arterial blood gasses, BMI,
Karnofsky score)

* Perform new baseline lung imaging (e.g., CXR or, where available, CT scan)

+ Perform baseline assessment of lung function, including spirometry and (where available)
plethysmography, oscillometry, DLeo to assess PTLD pattern and phenotype and guide
patient education and clinical management

« Perform baseline QOL assessment using a standardised, locally validated tools

!

Post-TB management (at treatment completion and ongoing):

« Offer pulmonary rehabilitation (referral or simple interventions), when available and as
indicated based on PTLD pattern identified

+ Check vaccination status and offer vaccinations needed, as available (e.g., pneumococcal,
COVID-19, influenza)

= Provide smoking cessation advice/interventions®

» Provide counsellina on increased risk of recurrent TB

|

Follow-up as clinically required (e.g., every 6-12 months, if possible)

+ Repeat assessments and compare with baseline

« Consider regular/structured outpatient clinic follow-up. (Those with a significant burden of PTLD
may benefit most)

+ Manage symptomatic exacerbations (see Figure 7) and changes in clinical or functional status

Figure 6 Recommendations for assessment and care planning for TB treatment. A systematic
approach to post-TB follow-up is recommended, including a baseline assessment (ideally recorded
at, or just before, the end of TB treatment) to allow objective comparison of change over time.
*Can be initiated at any time during or after TB treatment. mMRC = Modified Medical Research
Council Dyspnoea Scale; 6MWT = 6-minute walk test; BMI=body mass index; CXR = chest X-ray;
CPEXT =cardiopulmonary exercise test; CT=computed tomography; DLco = diffusion capacity of
lungs for carbon monoxide measurement; PTLD = post-TB lung disease; QoL = quality of life.

NTBJ
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Individuals presenting with symptomatic exacerbation

+ Sustained deterioration in symploms over days/weeks, no response to usual management

+  Warsening in severity or increased frequency of existing sympioms (e.g. dyspnoea, sputum
preduction, haemoptysis) with impact on quality of life

«  Presaniation with new symptoms

k.

Assassmeant:
»  Check persons understanding and concemns and provide education and counsalling as
neadad

= Clinical and functional assessment based on locally accepted and standardised clinical scores
{e.g., mMMRC dysproea scale, Borg Dyspnoea Scale and Borg Fatigue Scale, SMWT, and
baseline obsarvations including oxygen saturation, ABG, BMI, and Kamofsky score)

. Lung imaging: CXR or other imaaing as available

«  Compare follow-up assessments with basaline

*  Sputum-based tests (all or selection as indicated/available): ZN smear, NAAT or other
molecular methad, bacterial culture, fungal culture)

= Consider differential diagnoses and further investigations to exclude other pathology including
recurrent TB, HIV-asscociated conditions, if relevant {e.g. blood tests such as FBC, CRP, etc,
screaning for blood-bome viruses, As illus 19G, echocardiography, viral PCR tests
including for COVID-19

=  Consider comorbidities

Management plan:

+  Offer management based on dinical azsessment™ and confirmed or provisional diagnosis'

s Wrecurrent TB is strongly suspected, consider starting TB treatment while investigating other
diagnoses, in a joint decsion with the individual after explaining rationals, risks and benefits

Optimisation of treatment:

- Individually oplimise treatment (e.g., with invalvement of other clinicians, surgeon, allied
healthcare)

= Consider regular/structured outpatient clinic follow-up (espedially for those at high risk of
recurrent exacerbations)

= Consider pulmonary rehabilitation (referral or simple breathing and airway clearance
technigues) starting at end of TB treatment, if avalable, and according lo identified PTLD
pattern

= Recheck vaccinafion status (pneumaococcal, COVID-19, infuenza)

= Provide smoking cessation advice/interventions*

Figure 7 Proposed approach to clinical assessment of symptomatic exacerbations of PTLD.
*Lung function tests are generally not required at every clinical assessment or during an acute
exacerbation but should be used as a diagnostic investigation and repeated to compare with
baseline values when clinical deterioration is observed. "Based on a comparison of assessment
findings with baseline assessment at end of TB treatment, and on results of current investigations.
*Can be initiated at any time during treatment or follow-up. mMRC = Modified Medical Research
Council, BMWT = 6-min walk test, ABG = arterial blood gas; BMI= body mass index; CXR = chest
X-ray, ZN=ZiehFNeelsen; NAAT = nucleic acid amplification test; FBC = full blood count; CRP = C-
reactive protein; IgG =immunoglobulin G; PCR = polymerase chain reaction; PTLD = post-TB lung
disease.

NTBI: nuua c cnmnToMaTUYECKUM
obocTpeHuemMm, yxyaweHuem/yserimyeHnemM
YacTOTbl CTapbIX U NOSIBNIEHUEM HOBbIX
CUMMNTOMOB, OTCYTCTBMEM OTBETa Ha
TpaaAuLUOHHOE fevyeHue, yxyaweHmem KX

O6cnepoBaHue:
KOHCYNbTUpOBaHue/npoceBeLleHue,
KITMHNYeckoe U PyHKLMOHanbHoe
obcnepoBaHue, meToabl MeANLIMHCKOMN
BU3yanusauum, MUKpobunonorus,
conyTcTByrLMe 3aboneBaHuA.

NMnaH BeaeHusa: noaxon k segeHuto MNTHBJ1
mnu Tb, ecnn Heobxoaumo

OnTuMM3aLnA NeYveHUs: IeKapCTBEeHHbIe
CpeAcTBa, peabunurauma, BakuMHaLUuA,
OTKa3 OT KypeHus



Table 4 Potentially comorbid or alternative diagnoses among
individuals with PTLD

Chronic pulmonary aspergillosis

NTM infections

Chronic colonisation and disease with non-Aspergillus species
(e.g., Pseudomonas, Haemophilus, Staphylococcus aureus,
Nocardia, NTM)

Occupational lung disease (e.g., silicosis)

Mycoses (e.g., histoplasmosis, cryptosporidiosis, pneumocystis):
geographic distribution and epidemiology varies
Smoking-related diseases including those associated with
exposure to indoor smoke (e.g., emphysema, bronchiectasis)
HIV and its complications

Pulmonary hypertension

Thoracic malignancy

COPD

Asthma

COVID-19 and post-COVID-related lung disease

NTM = non-tuberculous mycobacteria; COPD = chronic obstructive pulmo-
nary disease.

CocTtoAHMA, KOTOpbIE
cneayet yuuTbiBaTb Npu
anddepeHuManbHOM
ANArHOCTUKe u/vnnm Kak
conyTCcTBylOLME
3aboneBaHuA



Table 7 End-of-treatment assessment for post-TB lung disease
in children and adolescents*

Non-severe PTBT Severe PTB

Clinical assessment and x* X
symptom/signs screening

Imaging (CXR)

Lung function test (spirometry)

6MWT

HRQoL

XX X X

* Source: Migliori G, et al.*®

T Applicable only to acid-fast bacilli smear-negative case; defined as PTB
confined to one lobe with no cavities (<1 lobe), no signs of miliary TB and no
complex pleural effusion, intrathoracic lymph node TB with no significant
airway obstruction and no bilateral airway narrowing and peripheral lymph
node TB.*#’

*Further investigations should be performed if there are any residual
symptoms.

PTB = pulmonary TB; CXR = chest X-ray; 6MWT = 6-min walk test; HRQolL =
health-related quality of life.

Ob6cnepoBaHue
No OKOHYaHUU
rieyeHuns y
aeTen m
noapoCTKOB
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Table 2 Functional details of 34 DS- and 27 DR-TB cases at the end of anti-tuberculosis
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Lung function trajectories in South African children with pulmonary TB:

A prospective study
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Results

152 children with at least one successful spirometry test from September 2015-August 2022
were included: 62 (41%) confirmed PTB, 61 (40%) unconfirmed PTB and 29 (19%) with
non-PTB-LRTI. Median (IQR) age was 10.1 (7.5, 11.5) years: 51% were male and 10% were
living with HIV. At enrolment, 76% had abnormal spirometry, with restrictive disease most
common. Spirometry [forced expiratory volume in 1 sec z-score (z-FEV,): forced vital
capacity z-score (z-FVC)] improved 1n all groups over time. However, in confirmed PTB, z-
FEV,/z-FVC decreased by three months [from 0.2 (-0.5, 1.4) to -0.4 (-1.1, 0.5)], and
remained low through 12 months. In contrast to children with confirmed PTB, those with
unconfirmed disease had steady improvements in z-FEV; and z-FVC to 12 months. Risk
factors for lower lung function included older age, female and nutritional impairment.
Conclusions

Children with confirmed PTB had reduced lung function over 12 months. Childhood PTB

may set a developmental pathway of lung impairment through life.
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Figure 2a. Median FEV1 z-scores over time, among children with confirmed pulmonary TB (PTB), %q b
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Figure 2b. Median FVC z-scores over time, among children with confirmed pulmonary TB (PTB), unconfirmed
PTB, and non-PTB lower respiratory tract illness (LRTI)
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BbiBOAbI

[MoBbileHne BHMMaHuA K npobrneme MNTHBJI

[MepBbin 0630p onybnmkosaH B 2016 T.

PacTyuiee 4yncro goakTndeckux AaHHbIX, NOCTyNarLWmnX Takke N3 CTpaH c
HMU3KUM YPOBHEM [OXO4a

NMHuymaTtuea Stellenbosh UNION nosBonuna ctaHgapTuanpoBaTb OCHOBHbLIE
onpegeneHusd

MexgyHapoaHble ctaHgapTbl IJTLD (2021) onucbiBalOT KITMHUYECKME Waru rno
oueHke n BegeHuto INTHBJ1 y nauneHToB, 3aBepwIMBLLUNX nedvyeHue Th
[Mocnenyowasn koHgepeHuus B Ctennenbowe, KOTOPAA MNMOCJIEOOBAIJIA 3a
pa3paboTKon KIMHNYECKUX CTaHOapTOB, N03BONUMa caenartb nogpobHoe
KnnHnyeckoe 3aasrieHmne o nocrneacteuax Tb, skntovas MNTHBJI

Peabununtauus 6bina npuaHaHa OCHOBHbLIM 3JIEMEHTOM BEAEHUS Cly4vyaes
[MTBJ1, n ocHoBHasa nHopMaLmsa BKITKOYEHA B KITMHNYECKUE CTaHOapThbl



CHa4yana mMbl Aenaem To, YTo Heobxoanmo,
3aTeM Mbl ielaeM TO, YTO BO3MOXKHO
N, HAKOHel,

Mbl AesiaemM BCe, 4TObObl HEBO3MOXHOE
cAeNNaTb BO3SMOXKHbIM...

Cnacubo
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