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ABSTRACT

INTRODUCTION Tuberculosis (TB) remains a cause of morbidity and mortality
in Greece. The aim of this study was to assess TB treatment outcome (based
on the new WHO definitions) according to date of diagnosis (before or during
the COVID-19 pandemic) and country of origin. Positive outcome was defined
as cure and completion of treatment, and negative outcome as lost to follow-
up, failure or not evaluated. Death was assessed separately.

METHODS Patients registered at the Department of Pulmonary Medicine,
Aristotle University of Thessaloniki, Greece, during the period 2018-2021,
were retrospectively studied.

RESULTS A total of 102 patients (51 before and 51 during the pandemic),
with mean age 44.8 + 21.9 years, were included; 15 were women and 87
men, 45 were Greeks, 12 other Europeans, and 45 non-Europeans. Before the
pandemic, 32 patients (62.8%) had positive outcome, 15 (29.4%) negative,
and 4 (7.8%) died. During the pandemic, positive outcome was noted in 28
(54.9%), negative in 20 (39.2%), and 3 patients (5.9%) died (p=0.66). Greeks
had a positive outcome rate of 66.7%, other Europeans 83.3%, and non-
Europeans 44.4%. Negative outcome rate among patients was: 17.8% for
Greeks, 16.7% for other Europeans, and 55.6% for non-Europeans (p<0.001).
Greeks had the highest mortality rate (15.6%), with both other groups having
zero deaths.

CONCLUSIONS The pandemic did not affect significantly treatment
outcomes, as members of staff worked exclusively on TB. Country of origin
significantly affected outcome, with non-European patients having the highest
negative outcome rate. This observation can be attributed to the lack of social
and/or familial support.

INTRODUCTION

AFFILIATION

1 Pulmonary Department, Aristotle University
of Thessaloniki, ‘G. Papanikolaou’ General
Hospital of Thessaloniki, Thessaloniki, Greece

CORRESPONDENCE TO

Katerina Manika. Respiratory Infections Unit,
Pulmonary Department, Aristotle University
of Thessaloniki, ‘G. Papanikolaou’ General
Hospital of Thessaloniki, 57010 Exohi,
Thessaloniki, Greece.

E-mail: katman®auth.gr

ORCID iD: https://orcid.org/0000-0001 -
9474-0293

KEYWORDS
tuberculosis, COVID-19, pandemic

Received: 9 November 2023
Revised: 27 December 2023
Accepted: 9 January 2024

Tuberculosis (TB) remains one of the major causes of
morbidity and mortality in the world, since, according to
WHO, TB was the leading cause of death from a single
infectious agent, ranking above HIV/AIDS until the
coronavirus (COVID-19) pandemict. The progress noted in TB
epidemiology at a global level was severely affected by the
pandemic, which had a damaging impact on TB diagnosis,
burden, and number of deaths. The most evident effect was
a drop in the reported number of new TB notifications. From
a peak of 7.1 million in 2019, it fell to 5.8 million in 2020
(-18%), which is back to the level of 2012. In 2021, there
was a partial recovery to 6.4 million (the level of 2016-
2017), according to WHO data, but, in total, the progress
made in the years up until 2020 has been reversed, with
global TB targets being off track much more ever since?.
According to WHQO’s TB profile for Greece, 195 new
cases were registered in 2021 (incidence rate: 4.1 per
100000 population)®. Underreporting is a serious problem
for TB surveillance in Greece, while there is no TB treatment

outcome registry. Up until 2011, Greek data were not
provided to WHO, therefore Greece was not included in the
study on TB treatment outcome in the European Union and
the European Economic Area“. Furthermore, Greece is one
of a few countries where TB treatment outcome is neither
reported nor registered, according to the e-CDC (Bulgaria,
France, Greece, lItaly, Latvia, Poland in 2020)°. Recording
treatment outcome, assessment of program performance,
and the recording epidemiological trends provide the basis
for programmatic and policy development; therefore, they are
essential for identifying and assessing problems in treatment
algorithms, as well as TB control in general, worldwide®.
The present study aims to assess the outcome of
tuberculosis treatment at the Department of Pulmonary
Medicine, AUTH, at ‘G. Papanikolaou’ General Hospital
of Thessaloniki, and to identify the factors potentially
associated with a negative outcome. Specifically, TB
treatment outcome was studied based on the time treatment
was initiated (before or during the COVID-19 pandemic) and
on the patients’ country of origin, as about half of the study
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population is not Greek. This comes in accordance with Greek
Public Health Organization data’.

METHODS

This is a retrospective study of patients with TB disease,
registered at the Department of Pulmonary Medicine,
Aristotle University of Thessaloniki, between 1 January
2018 and 31 December 2021. The department functions
as a TB reference center for the regions of West and Central
Macedonia. TB outcome definitions suggested by WHO were
used’.

TB outcome definitions

Cured

Patients with pulmonary TB with bacteriologically confirmed
TB at the beginning of treatment who completed treatment,
as recommended by the national policy, with evidence of
bacteriological response — conversion with at least two
consecutive cultures — and no evidence of failure.

Treatment completed

Patients who completed treatment, as recommended by the
national policy, whose outcome does not meet the definition
for cure or treatment failure.

Treatment failed

Patients whose treatment regimen needed to be terminated
or permanently changed to a new regimen or treatment
strategy.

Died
Patients who died before starting treatment or during the
course of treatment.

Lost to follow-up
Patients who did not start treatment or whose treatment was
interrupted for two consecutive months or more.

Not evaluated
Patients for whom no treatment outcome was assigned (e.g.
patients transferred-out to another treatment unit).

In this study, TB treatment outcomes were also
categorized in three different groups: positive, negative, or
death. Positive outcome was defined as cure and completion
of treatment while negative outcome was defined as loss to
follow-up, failure, and no evaluation. Death was assessed
separately. Although outcome definitions are the same for
TB due to sensitive and resistant strains, patients with
rifampicin-resistant or multidrug-resistant TB were excluded
from the study since treatment for MDR-TB is longer and
outcomes could not be assessed for the year 20218,

Apart from outcome, the following parameters were
recorded for each patient: age, gender, country of origin, co-
morbidities, and anatomical site of TB infection. Regarding
co-morbidities, the Charlson index® was used as a tool to
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assess long-term mortality. Moreover, the diagnostic method
(nucleic acid amplification test [NAATs] — Xpert® MTB/RIF
Assay, Cepheid, California, US, acid-fast bacilli [AFB] smear,
culture, histological), resistance profile, time to negative
smear/cultures and duration of treatment, as well as
outcome and possible adverse effects, were recorded.
Patients were divided into two groups based on time of
diagnosis. The first group consisted of patients who started
treatment before the beginning of COVID-19 pandemic, i.e.
January 2018 - February 2020, and the second one during
COVID-19, i.e. March 2020 - December 2021. Patients were
also divided according to country of origin, i.e. Greece, born in
Europe (apart from Greece), and born elsewhere. After March
2020, TB patients were tested for SARS-CoV-2 infection
as part of the initial differential diagnosis. At follow-up, TB
patients were tested only if an indication of viral infection
was present. TB outcomes as well as demographic and
microbiological parameters were compared between groups.

RESULTS

In total, 102 patients, 15 (14.7%) women and 87 (85.3%)
men, with mean age 44.8 + 21.9 years (range: 17-87) were
included in the study. The characteristics of participants
are presented in Table 1. Fifty-seven patients (55.9%) were
of foreign origin: Pakistan (19), Somalia (6), Georgia (6),
Afghanistan (4), Albania (3), Syria (3), Guinea (2), Iraq (2),
Ukraine (2), Congo (2), Armenia (1), Iran (1), Cameroon (1),
Mali (1), Bangladesh (1), Bali-Indonesia (1), Romania (1)
and Senegal (1). Forty-five patients were born in Greece,
representing 44.1% of all the sample. Pulmonary TB was
diagnosed in 80 (78.4%) patients, with 12 having both
pulmonary and extra-pulmonary disease, and two presenting
with miliary TB. Extra-pulmonary TB alone was diagnosed
in the remaining 22 patients (21.6%). Regarding the
location of extra-pulmonary TB, most patients presented
with TB lymphadenitis (9 cases, 40.9%), but involvement
of pleura, kidney and testicle were also registered. Previous
anti-TB treatment was reported in four of the cases, and
HIV co-infection in one. Fifty-eight patients (56.9%) lived
with comorbidities, including HCV or HBV infection, active
malignancy or history of cancer, cardiovascular disease,
diabetes, renal disease, autoimmune diseases, and
inflammatory bowel disease, and four of them were also illicit
drug users. None of the patients suffered from COVID-19
during their hospitalization.

Patients of Greek origin were significantly older with mean
age 62.3 + 15.5 versus 50.0 + 16.9 in other Europeans,
and 26.1 + 10.5 in non-Europeans (p<0.001). They also had
a higher rate of coexisting comorbidities, as indicated by a
Charlson comorbidity index of 3.4 + 2.7 vs 1.6 + 1.8 in other
Europeans, and 0.2 + 0.7 in non-Europeans (p<0.001).

Out of 99 patients for whom the method of diagnosis was
registered, microbiological confirmation was achieved in 86
patients (84.3%), and histological in 13 (12.7%). Patients
with histological diagnosis of TB suffered mainly from extra-
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pulmonary TB, or from both pulmonary and extra-pulmonary
TB. Specifically, 9 patients had extra-pulmonary TB (3
patients had lymphadenitis, 4 patients had pleurisy, 1 patient
had peritonitis, and 1 patient testicular TB). Of the other 4
patients, one had both pulmonary and extra-pulmonary TB
(TB pleurisy), and was diagnosed with pleural biopsy, while
the other 3 had only pulmonary TB, and were diagnosed with
lung biopsy. In these cases, radiological findings were mainly
pulmonary nodules. TB was diagnosed clinically in 3 cases

Table 1. Patients’ characteristics

o 00

Gender (male) 87/102 (85.3)
Age (years), mean + SD 44.8 + 21.9
Country of origin

45/102 (44.1)
12/102 (11.8)

45/102 (44.1)

Greece

Other European
Non-European
Site of infection
80/102 (78.4)
22/102 (21.6)

Pulmonary

Extrapulmonary

Comorbidity

Yes 58/102 (56.9)
No 44/102 (43.1)
Charlson co-morbidity index 1.8+25
Smear

Positive 33/96 (34.4)
Negative 63/96 (65.6)
NAAT

Positive 76/96 (79.2)
Negative 20/96 (20.8)
Culture

Positive 71/95 (74.7)
Negative 24/95 (25.3)
Diagnosis

Clinical 3/102 (2.9)

Microbiological 86/102 (84.3)

Histological 13/102 (12.7)
Resistance to isoniazid 9/76 (11.8)
Time to smear negative (days), mean 27.6 + 33.8
+ SD

Time to culture negative (days), mean 56.4 + 46.0

+ SD

NAAT: nucleic acid amplification test.
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(3%), all of them being before the pandemic outbreak.
Regarding outcome, out of 102 patients, 60 had a
positive outcome, accounting for 58.8% of cases, while 35
(34.3%) had a negative outcome. Seven patients died, all
of whom had comorbidities (heart conditions, underlying
pulmonary disease, or cancer). Three of these deaths were
attributed to causes other than tuberculosis disease, a car
accident in one case, and metastatic lung cancer in the other
two. Four of the patients who died had experienced side
effects from TB treatment (such as drug-induced hepatitis,
neuropathy, and psychosis). Out of these cases, only one
(drug-induced hepatitis and hepatic failure in a woman aged
84 years with pulmonary fibrosis, diabetes, and hypertension)
was associated with death, shortly after the beginning of
treatment. In the three remaining patients with side effects,
death took place after the side effects had been addressed
and treatment had been accordingly modified. Three of
the patients who died were diagnosed after the COVID-19
outbreak, but none of them tested positive for the virus.
Treatment outcome according to year of diagnosis
(before and during the pandemic) is presented in Table 2.
A statistically significant difference in treatment outcome
between the pre-COVID-19 and the COVID-19 period was
observed (p=0.02), with 43.1% vs 21.6% achieving cure
before and during the pandemic, respectively. The percentage
of patients who were lost to follow-up increased from 2%
before COVID-19 to 15.7% during COVID-19. However,
when outcomes were grouped (positive, negative, death) no
difference between the periods was observed (Figure 1 A).
As shown in Table 3 and Figure 1 B, treatment outcome
differed significantly according to origin, with positive
outcome observed in 66.7%, 83.3% and 44.4% in Greeks,
other Europeans, and non-Europeans, respectively (p<0.001).
All patients who died were Greek. Treatment outcome did
not differ according to gender, site of infection, method of
diagnosis or presence of resistance. Age differed significantly
among patients with positive outcome, negative outcome,

Table 2. Treatment outcome according to year of
diagnosis

COVID-19 |COVID-19 | (N=102)

Cured 22 (43.1) 11 (21.6) 33(32.4)
Treatment completed 10 (19.6) 17 (33.3) 27 (26.5)
Treatment failed 0 (0.0 1 (2.0) 1(1.0)
Lost to follow-up 1(2.0) 8(15.7) 9(8.8)
Not evaluated 14 (27.5) 11 (21.6) 25(24.5)
Died 4 (7.8) 3(5.9) 7 (6.9)

*Statistically different treatment outcome (p=0.02) between pre-COVID-19 and during
COVID-19.
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Table 3. Treatment outcome according to country of origin

Other European

Non-European

Cured 18 (40.0)
Treatment completed 12 (26.7)
Treatment failed 1(2.2)
Lost to follow-up 2(4.4)
Not evaluated 5(11.1)
Died 7 (15.6)

*Statistically different treatment outcome (p=0.002) between pre-COVID-19 and during COVID-19.

(N=12) (N=45)
n (%) n (%)
5(41.7) 10 (22.2)
5(41.7) 10 (22.2)
0 (0.0) 0 (0.0)
0 (0.0) 7 (15.6)
2 (16.7) 18 (40.0)
0 (0.0) 0 (0.0

Figure 1. Treatment outcome according to: A) year of diagnosis; B) country of origin

p=0.66

70 A

62.8%

G0
54.9%

30.3%

29.4%

10 7.8%

0 .

2018-2019

5.8%
2020-2021

m Positive Qutcome Megative Qutcome  mDeath

or death (47.9 + 20.0, 34.9 + 19.9, and 68.0 + 24.0,
respectively, p<0.001). In addition, the Charlson co-morbidity
index was significantly higher in patients who died (1.6 + 1.7,
1.2 + 2.2,and 6.9 + 3.6, for patients with positive outcome,
negative outcome, and death, respectively, p<0.001).

DISCUSSION

The main results of the present study are: 1) outcome groups
(positive, negative or death) in the pandemic era did not
differ from the pre-COVID-19 period, however, when all WHO
groups were analyzed, a significant difference was observed;
and 2) outcome was affected by country of origin, with
patients of non-European origin presenting with the higher
percentage of negative outcomes, and Greeks accounting
for all the deaths.

The positive outcome rate post-pandemic (54.9%) had
no statistically significant decrease in comparison to those
of the period before (62.8%). At the same time negative
outcome also appeared to be rather unaffected by the
pandemic (39.2% vs 29.4%). In our view this fact reflects
stability in TB management, which was mainly the result of
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the effort and engagement of staff members, some of whom
were involved exclusively in TB. Indeed, one of the three
doctors of the outpatient clinic, and the specialized TB nurse,
did not participate in the treatment of COVID-19 patients.
These members of staff were a crucial part of the operational
efficiency of the outpatient clinic. Although not confirmed
in our center, TB is considered to be a risk factor related to
worse COVID-19 prognosis'®. Tuberculosis and SARS-CoV-2
co-infection is not well-studied worldwide, and more data are
needed to better understand them when they occur together.

Lockdown has favored the increased use of telemedicine,
a means of health service that can easily be provided by
TB programs. In TB centers surveyed in Australia, Russia,
India, and the United Kingdom, telehealth service use
increased in the first 4 months of 2020 according to the
CDC!. An increased use of telehealth during the COVID-19
pandemic was observed in some TB centers worldwide!?. As
many of our patients come from remote parts of Northern
Greece, telehealth has always been part of our clinic’'s work,
and staff were well-familiar with it, and were thus able to
immediately incorporate it into everyday routine for the



Research paper

majority of patients. For example, laboratory exams were
remotely performed and sent to the clinic's email. After that,
scheduled telephone appointments were periodically held by
doctors for stable patients, allowing them to have physical
presence appointments every three months instead of every
month. Telemedicine is probably the explanation for the low
‘cure’ but high ‘treatment completed’ rates post-COVID-19
versus the pre-pandemic era. This reflects that patients
responding to treatment were managed from a distance
without sputum results during the course of treatment.
Sputum negativity is a perquisite for establishing ‘cure’
according to WHO definitions®s.

A significant rise in patients lost to follow-up was noted (8
during COVID-19 versus only one before COVID-19), marking
the effect of the pandemic on TB control. An increase in
the proportion of cases who are lost to follow-up is a
worldwide phenomenon. According to a study in Northern
Italy performed in 2020, the rate of patients lost to follow-
up escalated from 2.6% to 10.8% due to the COVID-19
outbreak, respectively!*. Patients canceled or postponed
follow-up examinations, because of fear of infection with
COVID-19 when visiting healthcare environments, objection
of family members, or feeling lack of necessity*®. In addition,
tuberculosis patients diagnosed during the COVID-19
pandemic showed more extended pulmonary forms?é.
Regarding our center, our hospital has been a reference
center for COVID-19 since March 2020, therefore the fear
of stigma and of contamination at visits was unavoidable.
It is also located away from the city center, and, as a result,
transportation has always been a major inconvenience, even
before the pandemic outbreak.

Reasons for the reduction in TB diagnosis may include
decreased attention to TB by healthcare systems, difficulties
in accessing health services, lockdown measures, and fear
of stigma and contagion. During the pandemic, a significant
amount of TB patients reported difficulty in transportation,
particularly the lack of available vehicles and/or the high
cost of travel. Receiving treatment from directly observed
treatment programs from clinics was also highlighted as a
barrier due to fear of contracting an infection'’.

Country of origin appears to be a major factor affecting
outcome in our study, as patients from non-European
countries showed the highest negative outcome rate. Lack
of a support system (familial and/or social) was noted
in most of the patients of non-European origin in our
center, who are mainly immigrants and/or war refugees,
and come to Greece unaccompanied by family members.
Furthermore, such socially vulnerable groups are prone to
other conditions associated with poor treatment outcomes,
such as homelessness or illicit drug use, which, according
to a Brazilian study by Chenciner et al.*8, are the two main
factors leading to unfavorable results of TB treatment. In
contrast, patients from European countries usually migrate
in family groups, which provide support for patients. The
lack of state-organized infrastructure for migrants with TB
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(such as a patient-centered approach with directly observed
therapy, provision of food and residence, and social support)
can probably explain the high lost to follow-up rate in non-
European patients. The impact of social protection programs
on adults with TB has been analyzed in several studies,
which have demonstrated that they are associated with
improvement in treatment, cure rates, treatment adherence,
service provision, poverty, and TB control*°.

Another interesting finding of the present study was the
number of deaths which accounted for 6.9% of patients. A
systematic review of risk factors for death in adults during
and after TB treatment reported that risk factors for death,
in settings with high TB incidence and HIV prevalence, were
co-infection with HIV, advanced immuno-compromised
patients, smear-negative TB, and malnutrition. In regions
of low TB incidence and HIV prevalence, like Greece, risk
factors included non-infectious co-morbidities, sputum
smear-positive TB, and alcohol and substance abuse®°.
Our study results come in accordance with these findings,
as deaths occurred in Greeks, who were older, and with
significantly more comorbidities in comparison to the other
groups (although only 27.5% had sputum smear positivity).
TB mortality is generally low in several studies, with most
patients dying with comorbidities (malignancy, liver cirrhosis,
etc.) and even because of them?!. Migrants tend to be of
younger age and previously healthy, therefore it comes as no
surprise the zero deaths in this group.

Limitations

The main limitation of our study is that only one center, with
a relatively small number of patients, is represented and
therefore it is difficult to estimate whether our results can
be extrapolated to the whole country. The circumstances
especially regarding COVID-19 and the clinic’'s operating
conditions may vary in other centers. Therefore, possibly the
results regarding the effect of the pandemic on TB outcomes
may be different in other centers, where the degree of
involvement for the care of COVID-19 patients, as opposed
to TB patients, was different to ours. On the other hand, the
impact of country of origin on TB outcomes shown in the
present study probably reflects the situation in Greece in
general, as the social protection status is the same for the
whole country.

CONCLUSIONS

The results of this single-center study show that the positive
outcome rate of TB patients was in the most part not
severely affected by the COVID-19 pandemic. On the other
hand, the country of origin of the patients was a determining
factor of outcome, with non-Europeans presenting with the
higher rate of negative outcome. Since the reasons for that
are mainly socioeconomic, development of a national anti-
TB program providing financial and social support, especially
for the Middle East and African immigrants in Greece, would
optimize TB treatment outcome and raise the positive
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outcome rate closer to the WHO global target. A multi-center
study to assess all TB treatment outcome data from Greece
would be of great importance to better understand Greek
TB patients’ profile, omissions on screening and diagnostic
evaluation, and treatment underachievement. The need for a
national anti-TB program to be scheduled and implemented
is crucial, not only for the improvement of treatment
outcomes, but also to establish alignment with WHO global
targets and WHQO's End TB Strategy.

CONFLICTS OF INTEREST

The authors have completed and submitted the ICMJE Form
for disclosure of Potential Conflicts of Interest and none was
reported.

FUNDING

There was no source of funding for this research.

ETHICAL APPROVAL AND INFORMED
CONSENT

Ethical approval and informed consent were not required for
this retrospective study.

DATA AVAILABILITY

The data supporting this research are available from the
authors on reasonable request.

PROVENANCE AND PEER REVIEW

Not commissioned; externally peer reviewed.

REFERENCES

1. Tuberculosis. World Health Organization. November 7, 2023.
Accessed December 27, 2023. https://www.who.int/news-
room/fact-sheets/detail/tuberculosis

2. Bagcchi S. WHO's Global Tuberculosis Report 2022. Lancet
Microbe. 2023;4(1):e20. doi:10.1016/S2666-5247(22)00359-
VA

3. Tuberculosis Profile: Greece. worldhealthorg. Accessed
December 27, 2023. https://worldhealthorg.
shinyapps.io/tb _profiles/? inputs &entity
type=%22country%22&lan=%22EN%22&is02=%22GR%22

4. Karo B, Hauer B, Hollo V, van der Werf MJ, Fiebig L, Haas
W. Tuberculosis treatment outcome in the European Union
and European Economic Area: an analysis of surveillance data
from 2002-2011. Euro Surveill. 2015;20(49):pii=30087.
doi:10.2807/1560-7917.ES.2015.20.49.30087

5. European Centre for Disease Prevention and Control.
Tuberculosis surveillance and monitoring in Europe 2023
- 2021 data. European Centre for Disease Prevention and
Control. Accessed December 27, 2023. https://www.ecdc.
europa.eu/sites/default/files/documents/tuberculosis-
surveillance-monitoring-2023.pdf

6. World Health Organization. Implementing the WHO
Stop TB Strategy: A Handbook for National Tuberculosis
Control Programmes. World Health Organization; 2008.

Pneumon 2024;37(1):6
https://doi.org/10.18332/pne/178470

10.

11.

12.

13.

14.

15

16.

17.

18.

PNEUMON

Accessed December 27, 2023. https://iris.who.int/
bitstream/handle/10665/43792/9789241546676_eng.
pdf?sequence=1

Epidemiological tuberculosis data in Greece, 2004-2010.
Ministry of Health and Social Solidarity, Hellenic Centre for
Diseases Control and Prevention. Accessed December 27,
2023. https://eody.gov.gr/wp-content/uploads/2019/01/
tuberculosis2004 2010.pdf

World Health Organization. Meeting report of the WHO expert
consultation on the definition of extensively drug-resistant
tuberculosis, 27-29 October 2020. World Health Organization;
2021:19-22. Accessed December 27, 2023. https://iris.who.
int/bitstream/handle/10665/338776/9789240018662-
eng.pdf?sequence=1

Charlson ME, Carrozzino D, Guidi J, Patierno C. Charlson
Comorbidity Index: A Critical Review of Clinimetric
Properties. Psychother Psychosom. 2022;91(1):8-35.
doi:10.1159/000521288

TB/COVID-19 Global Study Group. Tuberculosis and COVID-19
co-infection: description of the global cohort. Eur Respir J.
2022;59(3):2102538. doi:10.1183/13993003.02538-2021
Migliori GB, Thong PM, Akkerman O, et al. Worldwide Effects
of Coronavirus Disease Pandemic on Tuberculosis Services,
January-April 2020. Emerg Infect Dis. 2020;26(11):2709-
2712.doi:10.3201/eid2611.203163

Migliori GB, Thong PM, Alffenaar JW, et al. Gauging
the impact of the COVID-19 pandemic on tuberculosis
services: a global study. Eur Respir J. 2021;58(5):2101786.
doi:10.1183/13993003.01786-2021

World Health Organization. Meeting report of the WHO
expert consultation on drug-resistant tuberculosis
treatment outcome definitions: 17-19 November 2020.
World Health Organization; 2021. Accessed December
27, 2023. https://iris.who.int/bitstream/hand
le/10665/340284/9789240022195-eng.pdf?sequence=1
Magro P, Formenti B, Marchese V, et al. Impact of the
SARS-CoV-2 epidemic on tuberculosis treatment outcome
in Northern ltaly. Eur Respir J. 2020;56(4):2002665.
doi:10.1183/13993003.02665-2020

.Xia Y, Huang F, Chen H, et al. The Impact of COVID-19 on

Tuberculosis Patients’ Behavior of Seeking Medical Care
- China, 2020. China CDC WKkly. 2021;3(26):553-556.
doi:10.46234/ccdcw2021.143

Aznar ML, Espinosa-Pereiro J, Saborit N, et al. Impact of
the COVID-19 pandemic on tuberculosis management in
Spain. Int J Infect Dis. 2021;108:300-305. doi:10.1016/].
ijid.2021.04.075

Mihika FA, Jubayer Biswas MAA, Khan MMH, et al. The Effect
of the COVID-19 Pandemic on Pulmonary Tuberculosis
Control in the Selected Upazila Health Complexes of Dhaka
Division, Bangladesh. Trop Med Infect Dis. 2022;7(11):385.
doi:10.3390/tropicalmed7110385

Chenciner L, Annerstedt KS, Pescarini JM, Wingfield T. Social
and health factors associated with unfavourable treatment
outcome in adolescents and young adults with tuberculosis




Research paper

in Brazil: a national retrospective cohort study. Lancet Glob
Health. 2021;9(10):e1380-e1390. doi:10.1016/S2214-
109X(21)00300-4

19.Aragédo FBA, Arcéncio RA, Fuentealba-Torres M, et al.
Impact of social protection programs on adults diagnosed

with Tuberculosis: systematic review. Rev Bras Enferm.
2021;74(3):20190906. doi:10.1590/0034-7167-2019-
0906

20. Waitt CJ, Squire SB. A systematic review of risk factors for
death in adults during and after tuberculosis treatment. Int
J Tuberc Lung Dis. 2011;15(7):871-885. doi:10.5588/

ijtld.10.0352
21.Lin CH, Lin CJ, Kuo YW, et al. Tuberculosis mortality: patient

characteristics and causes. BMC Infect Dis. 2014;14:5.
doi:10.1186/1471-2334-14-5

Pneumon 2024;37(1):6
https://doi.org/10.18332/pne/178470

PNEUMON



