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The current coronavirus disease 2019 (COVID-19) 
pandemic caused by the severe acute respiratory syn-
drome coronavirus-2 (SARS-CoV-2) has not only high-
lighted the vulnerability of humans to infectious agents 
and the massive health and economic impact contagious 
diseases can have on life on planet earth, but also put the 
global disease burden from tuberculosis into greater per-
spective [1]. COVID-19 started as a small outbreak in 
Wuhan, China, soon spread to all continents, infecting 
more than 150 million people and causing more than 3 
million deaths, thereby surpassing the estimated number 
of annual tuberculosis deaths in 2020, and for the first 
time in many years, taking the world-wide lead as a cause 
of death by a single infectious disease [2]. COVID-19 has 
precipitated major scientific advances, but unfortunately 
also had a negative impact on the diagnosis and manage-
ment of other diseases [3].

Even early in the COVID-19 pandemic, the Stop TB 
partnership and others warned of the potential devastat-
ing impact the pandemic could have on tuberculosis con-
trol [4–6]. The combination of lockdown measures and 
the shear excess disease burden placed on poorly re-
sourced health care systems in low- and middle-income 
countries led many to believe that tuberculosis control, 

based on various modelling analyses, will be severely af-
fected in the regions who could ill afford it, and that the 
“collateral damage” would be felt for many years to come 
[5, 7]. Other concerns included that the comorbidities of-
ten found in patients with tuberculosis and the disease 
itself could lead to severe COVID-19 [5]. Their fears, as 
far as tuberculosis case detection is concerned, were un-
fortunately realised in 2020, but a strong association be-
tween active pulmonary tuberculosis and severe CO-
VID-19 was not observed in high-incidence settings [3, 
8]. Comorbidities often seen in tuberculosis, notably hu-
man immunodeficiency virus (HIV) and especially dia-
betes mellitus, were shown to be associated with severe 
COVID-19 [8, 9].

According to the latest estimations, approximately 25% 
of the world’s population are infected with Mycobacterium 
tuberculosis [10]. The World Health Organization (WHO) 
estimated that the global incidence of tuberculosis peaked 
around 2003 and appeared to be declining slowly until 
2019, and that 1.6 million people died of tuberculosis in 
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2019 [3]. The COVID-19 pandemic has unfortunately re-
versed the steady downward trend, as an alarmingly 50% 
drop in tuberculosis case detection in many parts of the 
world was reported in 2020, which was highly unlikely a 
true reflection of the state of affairs but rather a result of 
major delays in the diagnosis as health-care systems were 
overrun with cases of COVID-19 [3]. It is estimated that 
this indirect impact of COVID-19 resulted in 400,000 ad-
ditional tuberculosis deaths during 2020 [3].

The greatest challenges in the fight against the tuber-
culosis epidemic prior to COVID-19 remained poor so-
cioeconomic circumstances (including access to health 
care), HIV infection and M. tuberculosis drug resistance 
[11]. These factors have led to a very unequal incidence 
of tuberculosis around the globe, with the greatest disease 
burden in India and China, the highest incidence rates 
seen in sub-Saharan Africa [11] and the highest rates of 
drug-resistant tuberculosis in countries of the former So-
viet Union [3]. The inequality is highlighted by the fact 
that 8 countries accounted for two-thirds of the global 
total: India (26%), Indonesia (9%), China (8%), the Phil-
ippines (6%), Pakistan (6%), Nigeria (4%), Bangladesh 
(4%) and South Africa (4%) [3]. The WHO End TB Strat-
egy was a resolution that set out several goals in 2014, but 
the WHO has already acknowledged that the 2020 goals, 
which included a 20% reduction in incidence between 
2015 and 2020, were not met [3]. Tuberculosis will, there-
fore, remain a global epidemic for many decades to come. 

The journal Respiration was first published in 1944 un-
der the banner Schweizerische Zeitschrift für Tuberkulose 
(Swiss Journal for Tuberculosis, 1944–1955) and later  
Schweizerische Zeitschrift für Tuberkulose und Pneumolo-
gie (Swiss Journal for Tuberculosis and Pneumology, 
1956–1967), highlighting the important role that tuber-
culosis played in Switzerland and the rest of Europe at the 
time. With socioeconomic upliftment, improvements in 
health care and the advent of anti-tuberculosis agents, tu-
berculosis went from a common to a rare disease in much 
of the western world, and interest in novel diagnostic 
techniques and treatment modalities soon waned, as al-
most complete eradication seemed inevitable [12]. Sadly, 
this was not the case in much of the developing world.

In the next issues of Respiration, we shall return to the 
roots of the journal and highlight the topic of tuberculosis 
in a thematic review series, from the Ghon focus and its 
relevance today all the way to novel developments into 
the diagnosis and management of the disease [13]. Fur-
thermore, we will put the very under-recognised entity of 
post-tuberculosis lung disease (PTLD) in the spotlight 
[14]. 

In the first review in the series, Peter Donald et al. [13] 
critically review the work of Anton Ghon and how it aid-
ed our understanding of the disease. His ground-break-
ing publication, “The Primary Lung Focus of Tuberculo-
sis in Children,” is still often referenced but not infre-
quently misquoted [15]. The work of Ghon and his 
contemporaries has aided us in understanding primary 
pulmonary tuberculosis, particularly its primary, often 
subpleural foci and the subsequent lympho-haematoge-
nous spread. Many of the theories proposed by Ghon 
solely based on pathological observations were ultimately 
proved to be correct using modern molecular and imag-
ing techniques [13].

A crucial aspect of achieving tuberculosis control is the 
detection and diagnosis of infectious and active cases, 
thereby interrupting the transmission chain for M. tuber-
culosis [16]. Widespread use of screening tools for the key 
symptoms of tuberculosis and novel screening technolo-
gy, aided with artificial intelligence, as well as novel bio-
logical markers have recently been developed and are 
now ready for wider study and implementation in high-
prevalence countries for tuberculosis [17–19]. The review 
of these diagnostic aspects by Grant Theron et al. [under 
review] will shed light on future developments.

Defining treatment outcomes in tuberculosis re-
mains a controversial topic. The review by Gunar Gün-
ther et al. [20] puts different definitions of cure from 
tuberculosis, including the one currently proposed by 
the WHO, into clinical perspective, pointing out the 
many challenges of these definitions. These definitions 
mostly rely on sputum results, which become problem-
atic if no sputum is produced. The authors review alter-
native definitions, including continuation of treatment 
as a proxy of failure. In the future, individualisation of 
treatment and its duration will depend on pathogen- or 
host-specific biomarkers, which are currently being in-
vestigated [20, 21].

After just over half a century of inertia in the field of 
antituberculous drug development, the novel agent beda-
quiline (initially known as TMC207) was described in 
2005 and found to have in vitro activity against the ATP 
synthase of M. tuberculosis [22]. It took almost another 
decade for human trials to confirm its utility in drug-re-
sistant tuberculosis [23]. Other novel agents have been 
introduced since, and other well-known antibiotics, for 
example, linezolid or clofazimine, have been “refur-
bished” for use in various regimens with the aim of short-
ening treatment duration and overcoming resistance 
[24]. In a further review in this series, Martin Boeree et al. 
[under review] will provide a balanced overview of both 
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the novel agents as well as the inclusion of existing anti-
biotics into current anti-tuberculosis treatment regimens. 

Bacteriophages are viruses that are exclusively depen-
dent on the metabolism of bacteria, which they eventu-
ally kill, and are the most ubiquitous organisms on the 
planet [25]. Thousands of mycobacteriophages have been 
isolated that target and kill mycobacteria independent of 
antibiotic resistance, although only a small number of 
these are active against M. tuberculosis. Andreas Diacon 
et al. [under review] will review our current knowledge 
about and review the chances and obstacles for mycobac-
teriophages to become available for tuberculosis treat-
ment in future.

Almost 60 million people have survived tuberculosis 
since the turn of the century and a significant number of 
them still have some degree of impairment due to PTLD 
[14]. PTLD encompasses a wide spectrum of afflictions 
ranging from large and small airways disease (bronchiec-
tasis and obstructive lung disease) to parenchyma in-
volvement, pulmonary vascular disease, pleural disease 
and co-infections [14]. PTLD is also associated with a 
shortened life expectancy and increased risk of recurrent 
tuberculosis. The more severe the restriction in lung 
function, the higher the likelihood of a negative treatment 
outcome [26]. Very little real evidence exists on how to 

optimally manage these patients, and most interventions 
are based on other similar conditions (e.g., non-cystic fi-
brosis bronchiectasis). In the final review, Brian Allwood 
et al. [14] will highlight the spectrum of disease, the lack 
of evidence and the great need for advocacy for this ne-
glected entity. 

We trust the readers of Respiration will find the selec-
tion of articles balanced and will enjoy the journey 
through the thematic review series “Tuberculosis.”
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