
VOLUME 25

NUMBER 4

APRIL 2021."

J ~- :

'-:.-.

-:» .~..

EDITORIALS
255 Disseminated TB: still being missed and

misunderstood
A. Lau, G. Ferrara

258 Post-TB disease: a new topic for investigation-and
why it matters
D. Visca, L D'Ambrosio, R.Centis, E. Pontali, S. Tiberi, G. B.
Migliori

ORIGINAL ARTICLES
262 Persistent chronic respiratory symptoms despite TB

cure is poorly correlated with lung function
B. W. Allwood, M. Stolbrink, N. Baines, E. Louw, D.1
Wademan, A. Lupton-Smith, S. Nel, D. Maree, S.
Mpagama, M. Osman, F. M. Marx, G. Hoddinott, M.
Lesosky, J. Rylance, K. Mortimer; on behalf of the Lung
health in Africa across the Life course collaboration

271 Disseminated TB in inpatient deaths at a tertiary care
centre: an autopsy study over three decades
U. N. Siakia, V. Vishwajeet, R. Kumar, V. Suri, K. Joshi, B.
Radotra

277 Impact of lung function on treatment outcome in
patients with TB
D. Chesov, D. Butov, M. Reimann, J. Heyckendorf, V.
Myasoedov, 1Butov, O. Akymenko, C. Lange

285 Molecular epidemiology of Mycobacterium
tuberculosis in adult Filipino TB-HIV co-infected
patients
J. C. M. Malabad, C. F. Ang, F. A. R. Palabrica, M. A. M.
Cajucom, N. G. Gloriani, S. Y. A. M. Villanueva, J. C.
Montoya

292 Treatment outcomes and predictive factors for
multidrug-resistant TB and HIV coinfection in Rio de
janeiro State. Brazil

'og, R. Duarte, A. Kritski

lated quality of life associates with clinical
,rs in patients with NTM pulmonary disease
lea, M. Tabusadani, K. Yamane, S. Takao, Y.
• Y. Matsumura, K. Mori, K. Ono, S. Ornatsu K,
K. Fujiwara, K. Morimoto, H. Kimura. H

W
1
IN791SQ
v.25 nO.4
Apr. 2021

PAGES 255-332

ISSN 1027 3719

305 A partially randomised trial of pretomanid.
moxifloxacin and pyrazinamide for pulmonary TB
C. D. Tweed, G. H. Wills, A. M. Crook, E. Amukoye, V.
Balanag, A. Y.L. Ban, A. LC. Bateson, M. C. Betteridge, W.
Brumskine, J. Caoili, R. E.Chaisson, M. Cevik, F.Conradie,
R. Dawson, A. del Parigi, A. Diacon, D. E. Everitt, S.M.
Fabiane, R. Hunt, A. I. Ismail, U. Lalloo, L Lombard, C.
Louw, M. Malahleha, 1D. McHugh, C. M. Mendel, F.
Mhimbira, R. N. Moodliar, V. Nduba, A. J. Nunn, I. Sabi, M.
A. Sebe, R.A. P.Selepe, S. Staples, S. Swindells, C. H. van
Niekerk, E. Variava, M. Spigelman, S. H. Gillespie

LETTERS

315 Assessment of TB treatment on patient well-being
M. P. Schultink, H. A. M. Kerstjens, L ter Beek, H. Zondaq,
R. Brijan. W. C. M. de Lange, 1S. van der Werf, O. W.
Akkerman

318 Health-related quality of life and its effect on TB
treatment outcomes
N. Roy,Y. Krishnamoorthy, S. Rajaa, K. Ezhumalai, S.
Madhusudhanan, K. Raghupathy, S. Knudsen, C. R.
Horsburgh, N. S. Hochberg, P. Salgame, J. Ellner, L Subitha,
S. P. Babu, S. Sarkar

321 Completion of treatment for latent TB infection in a
low prevalence setting
J.-A. GuIl6n-Blanco, 1Rodrigo-Sanz, F. Alvarez-Navascues,
E.Tabernero-Huguet, J. Sabrfa-Mestres, J.-M. Garcia-Garcia;
and Integrated Tuberculosis Research Program (PII-TB)
Working Group

324 Risk factors for chronic pulmonary aspergillosis in
post- TB Patients

R. Singla, R. Singhal, R. Rathore, A. Gupta, P.Sethi, V. P.
Myneedu, A. Chakraborty, V Kumar

327 CORRESPONDENCE

332 OBITUARY



INT J TUBERC LUNG DIS 25(4):324-326
© 2021 The Union
http://dx.doi.org/10.5588/ijtld.20.0735

LETTER

Risk factors for chronic pulmonary aspergillosis in post-TB
patients

Dear Editor,
Chronic pulmonary aspergillosis (CPA) is estimat-

ed to affect 3 million people worldwide making it an
under-recognised, but significant global health prob-
lem, conferring significant morbidity and mortality.'
According to recent reports, globally around 373,000
patients develop CPA among people with pulmonary
TB (PTB) sequelae each year.l :" Two studies from
India showed that aspergillus antibodies were present
in 23% and 26% of patients with chronic lung
diseases.Sf A study from China 7 reported serum
immunoglobulin G (IgG) antibodies to Aspergillus
species in 4% of the healthy population. The
occurrence of CPA in patients with pulmonary
cavities has been estimated to be 22% based on one
previous study." The prevalence of CPA in PTB
patients without pulmonary cavities was assumed to
be 2%.8 We therefore conducted a prospective
observational study to determine the prevalence and
clinical profile (Table 1) of CPA and to study the risk
factors (Table 2) for the development of CPA among
people with post TB sequelae in a tertiary hospital in
northern India.
Each year, approximately 14,000 people with post-

TB sequelae report to the respiratory outpatient
Department of National Institute of Tuberculosis
and Respiratory Diseases, New Delhi (NITRD). We
conducted our study from 1 February 2016-31
October 2016 and included 100 people with symp-
toms of chronic cough (for more than 3 months);
fever; haemoptysis; shortness of breath, chest pain or
weight loss after completion of anti-tubercular
treatment (ATT); and chest X-ray (CXR) abnormal-
ities including cavitary pulmonary lesion with evi-
dence of para-cavitary infiltrates, new cavity
formation or expansion of cavity size over time, air
crescent sign, pleural thickening, parenchymal de-
struction and/or fibrosis, We excluded people with
active PTB, a history suggestive of asthma before the
development of TB, using immunosuppressive med-
ication or an immunosuppressive condition, human
immunodeficiency virus seropositive cases, or preg-
nant women. The study was approved by the
National Institute of Tuberculosis and Respiratory
Diseases (NITRD/PGEC/2016/2711),
After history and clinical evaluation, all patients

underwent postero-anterior CXR, sputum for acid-
fast bacilli (AFB) smear microscopy, Xpertv RIF/

MTB (Cepheid, Sunnyvale, CA, USA), potassium
hydroxide (KOH) direct microscopy of sputum and
fungal culture. Also, serum IgG antibodies to
Aspergillus species were detected using PLATELIA
Aspergillus IgG (Bio-Rad, Hercules, CA, USA); the
cut-off value used in the kit is ;:-10 IU/ml, considered
positive as per the manufacturer's instructions. All
CXRs were read by two independent expert clinicians
and classified according to the USA National
Tuberculosis Association criteria." Discrepancies
were resolved by consensus.
Patients were classified as CPA if they met the

following four Global Action Fund for Fungal
Infections criteria: 10

1) Symptoms in form of haernoptysis and/or persis-
tent cough, and/or weight loss; for more than 3
months' duration and

2) Progressive cavitation on chest imaging and/or
intracavitary fungal ball and/or pleural thickening
or peri-cavitary fibrosis or infiltrates all adjacent
to cavities

3) Microbiological evidence of Aspergillus infection
in the form of positive Aspergillus-specific IgG
and/or sputum microscopy resnlts showing hyphae
consistent with Aspergillus and/or Aspergiilus
growth on >2 sputum or other respiratory
samples.

4) Mycobacterial infection ruled out using smear,
Xpert test and/or mycobacterial culture.

Of the enrolled 100 patients, 57 (57%) patients
were diagnosed with CPA, of which 67% of CPA
patients had cavities on CXR. Nineteen patients
without cavities were diagnosed with CPA on the
basis of progressive pleural thickening or parenchy-
mal fibrosis on CXR and positive serology or spntum
microscopy or culture for Aspergillus after ruling out
other possible aetiologies, Small cavities might have
been detected using CT scan, bnt this was not done.
Based on clinico-radiological evaluation and inves-

tigations; various risk factors were evaluated for the
development of CPA (Table 2). The mean age of
patients was 42.2 years; 96% were male. Of the study
participants, 63% had symptoms (as per inclusion
criteria) for 1-5 years, and 62% had been treated
once for PTB, whereas 38% were treated for PTB
more than once. On univariate analysis, extremely
advanced severity on CXR, multiple nnmber of ATT

Article submitted 25 September 2020. Final version accepted 7 January 2021.
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Table 1 Patient microbiological parameters

Microbiological parameters

CPA
(n ~ 57)
n(%)

Non-CPA
(n ~ 43)
n(%)

Sputum microscopy (KOH) mount, positive
Sputum fungal culture, positive
Serum IgG antibodies-positive

13 (22.8)
23 (40.3)
45 (79)

o
o
o

CPA= chronic pulmonary asperqrllosrs: KOH = potassium hydroxide: IgG =
immunoglobulin G.

courses taken, and presence of cavity were signifi-
cantly associated with the development of CPA. On
multiple logistic regression, the presence of cavity and
multiple rounds of ATT courses taken were found to
be independent significant risk factors for CPA. The
presence of cavity on CXR increased the risk by more
than 6x, and multiple number of ATT courses taken
by more than 3x for the development of CPA. In the
present study, low body mass index, socio-economic
class, smoking and alcohol were not found to be
significant risk factors for the development of CPA. In

Table 2 Risk factors associated with CPA

our literature search, we failed to find any studies that
described multiple courses of ATTas a risk factor for
developing CPA. A recent study has shown that the
annual rate of CPA development over a 2-year follow-
up period in post- TB sequelae patients with residual
cavity was 6.5%.2
Among CPA patients, 23 (40.3%) had growth of

Aspergillus in their sputum on two different occa-
sions, of which 13 (22.8%) patients had septate
hyphae on direct KOH microscopy. Aspergillus
fumigatus was the most common species isolated,
followed by A. flavus. Previous studies also observed
that A. fumigatus was the predominant species
isolated among CPA patients.Uv'? In the present
study, 45% of total patients enrolled had a positive
IgG antibody test. Many studies in the literature have
shown that serological tests for A. fumigatus IgG
antibodies have a higher sensitivity than culture for
the diagnosis of CPA.13,l4 Patients having a single
cavity with localized disease were referred for
thoracic surgery opinion and patients with multiple
cavities and bilateral or multi-lobar disease or pleural

CPA Non-CPA 95% (I
(n = 57) (n = 43)

Risk factors n (0/0) n(%) P value OR Lower Upper

Univariate analysis
Age, years, mcan c SD 41.21 ± 10.65 42.92 ± 13.12 0.063 0.876 0.83 1.2
Sex
Male 52 (91.2) 37 (860) 0.429 0.59 0.135 2.5
Female 5 (8.8) 6 (14.0) 1

8MI, kg/m2, mean ± SD 17.2 ::: 2.58 19.1 ± 3.77 0.45 0.848 0.741 1.2
Socio-economic status 0.18 1.1 0.67 3.45
Lower 48 (84) 41 (95.3)
Middle 8 (14) 2 (4.7)
Upper 1 (2) 0(00)

Smoker 0.271 0.628 0.275 1.44
Yes 23 (40.0) 12 (27.9)
No 34 (60.0) 31 (721)

Alcohol abuse 0.219 0.6 0.221 1.413
Yes 15 (26.3) 10 (17.5)
No 42 (73.7) 33 (82.5)

Diabetes 0.800 1.238 0.238 6.454
Yes 3 (5.3) 3 (6.4)
No 54 (94.7) 40 (93.6) 1.000

Number of previous TB treatments 0.001 4.22 1.75 10.18
Single 25 (43.9) 33 (76.4)
Multiple 32 (56.2) 10 (23.6)

Total duration of illness, days, mean ± SD 30.67 ± 35.96 36.11 ± 35.13 0.285 1.006 0.995 1.017
Interval from completion of last ATT course and
symptom presentation, years, mean ± SD 4.2 ± 1.8 3.6 + 2.1 0.13 0.3 -1.38 0.17

(XR features 0.37 1.5 0.622 3.63
Unilateral 12 (21) 15 (34.9)
Bilateral 45 (79) 28 (65.1)

Cavity 0.0001 5.9 2.48 14.04
No 19 (33.3) 33 (76.7)
Yes 38 (66.7) 10 (23.3)

Single/multiple (patients with any cavity) 0.54 0.65 0.16 2.65
Single 23 (60.1) 5 (50)
Multiple cavity 15 (39.9) 5 (50)

Multivariate logistic regression
Number of previous TB treatments 0.044 3.41 1.42 8.22
Presence of cavity 0.0011 6.6000 2.6926 16.1780

CPA=chronic pulmonary aspergillosis; OR=odds ratio; Cl= confidence Interval; SO= standard deviation; 8MI ebooy mass index; ATI =antl-TB treatment; CXR=
chest X-ray.
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thickening with extensive symptoms were started on
oral itraconazole therapy (200 mg twice daily for 6
months).'
To the best of our knowledge, this is the first study

from India to systematically evaluate the clinical
profile and prevalence of CPA and predisposing risk
factors in patients with post- TB sequelae. The
observed prevalence of CPA among post-TB sequelae
patients in the present study (57%) is higher than
previous reported studies in post- TB sequelae patients
across the globe.4,6.s,!5,!6 As per the current defini-
tion of CPA, only those symptomatic post-TB
sequelae patients with CXR abnormalities and with
serum IgG positive with/without fungal smear/culture
positivity were labelled as CPA.'o This could be the
reason for the reported high occurrence of CPA in the
current study. The main limitation of this study was
that the outcome of patients who were initiated on
itraconazole therapy was not evaluated because long-
term follow-up could not be done for these patients.
It is a matter of concern that unless post-Tb

patients with a high probability of CPA are investi-
gated, the diagnosis of CPA may be missed and these
patients may be started on inappropriate treatments.
However, because the sample size was relatively
small, larger studies are required to assess the true
prevalence of CPA in people with post-TB sequelae.
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