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Issue 150 – that is a reason for a small pause. A pause to thank readers for interest and 
feedback, to thank the team for great support in meeting deadlines and making a professional product, and also 
to thank sponsors for supporting Research Review while allowing editorial independence. The first request is for 
the readers; please tell us how biased we are. Each month far more than ten articles will have been published 
about a given topic, and by choosing only ten articles we need to make decisions – please tell us which biases 
we are not aware of.

Also, for the last ten years, we have established a rhythm by theming reviews. Twice a year we cover the 
topics of asthma, COPD and venous thromboembolic disease/pulmonary arterial hypertension; once a year we 
cover lung cancer, infections, sleep-related breathing disorders, TB (tuberculosis), interstitial lung disease and 
bronchiectasis/cystic fibrosis. Are we spreading our attention appropriately? Should we include nonrespiratory 
topics like the article in BMJ Open, ‘“It feels like being trapped in an abusive relationship”: bullying prevalence 
and consequences in the New Zealand senior medical workforce: a cross-sectional study’?

In this issue, we will focus on the topic TB. We highlight ten articles and will attempt to give some overview in 
the introduction, including important guidelines published and also further reading.

Katherine Floyd and colleagues from the WHO Global TB Programme in Switzerland have published the 
summary ‘The global tuberculosis epidemic and progress in care, prevention, and research: an overview in year 
3 of the End TB era’. The End TB programme aims to reduce the incidence of TB by 90% and the mortality of 
TB by 95% by 2035. The good news is that we are on track. Also, between the year 2000 and 2016 the TB 
mortality rate declined by 37% and the WHO estimated that 53 million deaths were averted. While TB can be 
found in any country in the world, three regions account for 87% of cases: Southeast Asia (45%), Africa (25%) 
and the Western Pacific (17%). The seven countries that carry the highest burden are India, Indonesia, China, 
Philippines, Pakistan, South Africa and Nigeria. The authors point out the funding gap and other challenges in 
the End TB programme; however, overall it remains positive with a good summary of pipeline diagnostic tools, 
pipeline drug development and candidate vaccinations.

Many will have already seen the Invited Review Series: Tuberculosis Updates 2018. No wonder Respirology’s 
impact factor has jumped to 4.407; these are state-of-the-art, in-depth updates in key topics in TB: vaccinations, 
biomarkers, new drugs, epidemiology and TB in the elderly to name a few topics. If you have ever struggled 
to explain the difference between transmission, infection, latent disease and treatment response, you will love 
the cartoon in the review by Delia Goletti and colleagues. Also, two new guidelines are important to be aware 
of: i) ‘ERS/ECDC Statement: European Union standards for tuberculosis care, 2017 update’ (Eur Respir J); and  
ii) ‘British Thoracic Society guidelines for the management of non-tuberculous mycobacterial pulmonary disease’ 
(Thorax), which comes with instructions on how to read this document and is the first update in 18 years.

Finally, in this 150th issue of Respiratory  Research Review, it may worthwhile looking back on the picture-rich 
summary of TB diagnosis and treatment 100 years ago, or go back 200 years before TB was a unified disease, 
claiming the lives of one in five Europeans under names like consumption, phthisis, scrofula and Pott’s disease 
(Lancet). Have a look at these pictures or short essays; enjoy the selection and feed back your thoughts on 
Research Review publications.

Kind regards

Professor Lutz Beckert
lutzbeckert@researchreview.co.nz
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Abbreviations used in this issue
BCG = Bacille Calmette-Guérin
COPD = chronic obstructive pulmonary disease
HR = hazard ratio
ICS = inhaled corticosteroid
TB = tuberculosis
TST = tuberculin skin test
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Determinants of tuberculosis trends in six indigenous 
populations of the USA, Canada, and Greenland from  
1960 to 2014
Authors: Dehghani K et al.

Summary: Annual TB notification rates over the 1960–2014 period were reported for six indigenous populations 
of the US, Canada and Greenland and the general population of Canada in this population-based study. Declines 
in TB notification rates were seen for all six indigenous populations between 1960 and 1980, with continued 
declines thereafter seen among indigenous populations in Alberta, Alaska and Eeyou Istchee but recrudescence 
among Inuit populations of Nunavut, Nunavik and Greenland. Compared with no intervention, BCG vaccination 
and latent TB infection screening and treatment were significantly associated with adjusted annual declines 
in TB incidence of 11% and 10%, respectively, but no significant decrease was seen for chest radiographic 
screening. There were also significant associations between declining TB notification rates and increased 
life expectancy (37.8 fewer cases per 100,000 for each 1-year increase) and decreased infant mortality  
(9.0 fewer cases per 100,000 for each death averted per 1000 livebirths) across all six indigenous populations; 
no significant associations were detected for other health and socioeconomic indicators examined.

Comment: TB morbidity and mortality is high in the indigenous populations of the US, Canada and Greenland, 
and in NZ the incidence is higher in NZ Māori. These researchers reviewed data between 1960 and 2014 
to explore whether the high TB burden is due to unfavourable general health, socioeconomic conditions 
or suboptimal TB control interventions. After controlling for confounders of general health and other 
socioeconomic indications, the authors present their bottom line: TB is controlled with population-
based BCG vaccination, case finding with chest radiographs and latent TB treatment.

Reference: Lancet Public Health 2018;3:133–42
Abstract

The long-term effect of Bacille Calmette-Guérin 
vaccination on tuberculin skin testing
Authors: Mancuso JD et al.

Summary: This 55-year study assessed the long-term effect of BCG vaccination on TST (tuberculin skin test) 
reactivity in Native Americans/Alaskan Natives for whom data on TST reactivity were prospectively collected 
during 1935–1947 and retrospectively collected during 1948–1998. The risk of TST reactivity during the 
first 15 years following vaccination was increased by BCG vaccination after infancy (adjusted HR 2.33), and 
this association persisted but was attenuated during 16–55 years postvaccination (adjusted HR 1.26). Age at 
vaccination had a modest impact on the effect of BCG on TST results during the first 15 years. The likelihood of 
a positive TST result reverting to a negative result was increased among the BCG-vaccinated group during the 
first 15 years, but not thereafter.

Comment: In 2004, Naomi Aronson and colleagues reported that the BCG vaccine efficacy was about 50% 
and persisted for 50–60 years (JAMA). In this article co-authored by two of the original authors, these US 
researchers explore the same dataset to investigate the effect of a BCG vaccination on the Mantoux TST.  
A US CDC statement from 1996 suggested that it is unlikely that TST reactivity persists for longer than 
10 years. Based on follow-up data up to 55 years, the authors’ bottom line is BCG vaccination may 
influence the TST result regardless of the time elapsed since vaccination.

Reference: Chest 2017;152:282–94
Abstract
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The risk of mycobacterial infections associated with 
inhaled corticosteroid use
Authors: Brode SK et al.

Summary: To evaluate the association between ICS use and nontuberculous mycobacterial pulmonary 
disease or TB risk, ICS use was compared between 417,494 adults aged ≥66 years with treated 
obstructive lung disease, of whom 2966 had nontuberculous mycobacterial pulmonary disease and 
327 had TB. Compared with nonuse, current ICS use was associated with a greater likelihood of 
nontuberculous mycobacterial pulmonary disease (adjusted odds ratio 1.86 [95% CI 1.60, 2.15]), but not 
TB (1.43 [0.95, 2.16]); the association with nontuberculous mycobacterial pulmonary disease was dose-
dependent, and significant for fluticasone (2.09 [1.80, 2.43]) but not budesonide (1.19 [0.97, 1.45]). 

Comment: This Canadian study is based on data of more than 400,000 adults with obstructive lung 
disease treated with ICSs. Similar to previous studies, the authors report an increase in nontuberculous 
mycobacterial infections. James (David) Chalmers and Holly Keir published a powerful editorial 
highlighting that 10 years after publishing the TORCH study, which didn’t show a benefit of survival, 
the fightback against inappropriate use of ICSs in COPD is gathering momentum. They extend the 
discussion from COPD to include bronchiectasis and cystic fibrosis, which has a plausible biological 
mechanism leading to adverse effects. Bottom line: ICSs increase the risk of nontuberculous 
mycobacterial infections.

Reference: Eur Respir J 2017;50:1700037
Abstract

Household-contact 
investigation for detection of 
tuberculosis in Vietnam
Authors: Fox GJ et al.

Summary: Health workers in Vietnam were randomly 
assigned by district clinic or hospital to undertake passive 
TB case finding with or without a household-contact 
intervention in this trial; each of 70 districts included 
an average population of ~500,000 in urban areas and 
100,000 in rural areas. There were 25,707 household 
contacts of 10,964 patients with smear-positive 
pulmonary TB enrolled. Compared with control districts, 
those assigned to the intervention registered significantly 
more contacts with TB (1788 vs. 703 cases per 100,000 
population; relative risk 2.5 [95% CI 2.0, 3.2]), with 
a higher likelihood of smear-positive disease among 
household contacts (relative risk 6.4 [4.5, 9.0]).

Comment: “Imagine a global epidemic with more than 
10 million new cases and 1.7 million deaths in a single 
year, far greater than the 28,600 cases and 11,315 
deaths that were caused by Ebola virus disease in 
West Africa in 2014 and 2015.” This was the opening 
statement of Barry Bloom’s editorial to this article led 
by our Australian colleagues. In the high prevalence 
setting of Vietnam, they performed a randomised trial of 
standard case finding or focused contact investigations 
for TB. Bottom line: investigation of household 
contacts was more than twice as effective in 
identifying TB cases and more than six times as 
likely to identify smear-positive cases.

Reference: N Engl J Med 2018;378:221–9
Abstract
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Alcohol consumption as a risk factor for tuberculosis
Authors: Imtiaz S et al.

Summary: This was a meta-analysis of 36 studies reporting data relevant to the alcohol-attributable TB 
burden of disease. The respective TB risk relations for alcohol use and alcohol-related problems were 1.35  
(95% CI 1.09, 1.68) and 3.33 (2.14, 5.19). The risk of TB increased as alcohol intake increased, but there was 
evidence of a threshold effect. Alcohol consumption was associated with around 22 incident cases of TB and 
2.35 deaths per 100,000 in 2014. The alcohol-attributable TB incidence increased between 2000 and 2014 in 
most countries with a high burden of TB, while mortality decreased.

Comment: Alcohol consumption has been associated with increased TB mortality. These international 
researchers report their meta-analysis. Several countries with the highest TB burden also struggle with 
heavy drinking, including India, Kazakhstan, Poland, Vietnam, South Africa and Uganda. Mario Raviglione and 
Vladimir Poznyak from the Global TB Programme in Geneva wrote an insightful editorial, pointing out that 
pragmatically, all patients treated for TB should be offered screening for alcohol abuse and patients treated 
for alcohol use disorders should be screened for TB. Bottom line: alcohol consumption is a major 
contributor to the TB epidemic.

Reference: Eur Respir J 2017;50:1700216
Abstract

Evaluation of a rapid molecular drug-susceptibility test for 
tuberculosis
Authors: Xie YL et al.

Summary: These researchers assessed the accuracy of an automated, cartridge-based molecular assay for the 
detection, directly from sputum specimens, of Mycobacterium tuberculosis with resistance to fluoroquinolones, 
aminoglycosides and isoniazid. They enrolled 405 adults from South Korea and China who had symptoms 
of pulmonary TB. One investigational assay and one Xpert MTB/RIF test were performed directly on the 
same sputum specimen from each participant. M. tuberculosis isolates were subjected to phenotypic drug-
susceptibility testing and DNA sequencing of the genes katG, gyrA, gyrB and rrs, and of the eis and inhA 
promoter regions. Three hundred and eight participants were culture-positive for M. tuberculosis. When 
phenotypic drug-susceptibility testing was used as the reference standard, the respective sensitivities of the 
assay for detecting resistance were 83.3%, 88.4% and 87.6% for isoniazid, ofloxacin and moxifloxacin at 
critical concentrations of 0.5 μg/mL, 96.2% for moxifloxacin at a critical concentration of 2.0 μg/mL, 71.4% for 
kanamycin and 70.7% for amikacin. The specificity of the assay for the detection of phenotypic resistance was 
≥94.3% for all drugs except moxifloxacin at a critical concentration of 2.0 μg/mL (specificity, 84.0%). When 
DNA sequencing was used as the reference standard, the sensitivities of the investigational assay for detecting 
mutations associated with resistance were 98.1%, 95.8%, 92.7% and 96.8% for isoniazid, fluoroquinolones, 
kanamycin and amikacin, respectively, with specificity values of ≥99.6% for all.

Comment: As Katherine Floyd and colleagues from the WHO Global TB Programme point out in their 
review, only a handful of technologies are endorsed by the WHO. These Chinese researchers report an 
extension ‘cartridge’ for patients who are rifampicin-resistant. This add-on test can identify patients who 
have uncomplicated multidrug resistance who can be treated for 9–12 months. It also identifies patients 
who have extended drug resistance against isoniazid, rifampicin, fluoroquinolones and injectable drugs, and 
who need 18–24 months of treatment. Bottom line: within 2 hours this assay can identify mutations 
for extended-resistance TB.

Reference: N Engl J Med 2017;377:1043–54
Abstract

Safety and immunogenicity 
of adenovirus 35 
tuberculosis vaccine 
candidate in adults 
with active or previous 
tuberculosis
Authors: van Zyl-Smit RN et al.

Summary: HIV-negative adults who had been 
receiving treatment for active pulmonary TB for 
1–4 months or with pulmonary TB treated for  
≥12 months were randomised to one of three 
doses of AERAS-402 (a live, replication-deficient 
adenovirus-35-vectored TB candidate vaccine 
that contains three mycobacterial antigens; n=61) 
or placebo (n=11). There was no evidence of 
temporal or dose-related changes in acute, Koch 
phenomenon-like reactions, lung function or 
radiological findings attributable to the vaccine. 
Only mild and moderate injection-site reactions 
occurred. Haematuria was detected in 41% of 
vaccine recipients and 27% of placebo recipients; 
no gross haematuria was reported. Robust CD8+ 
and moderate CD4+ T-cell responses were induced 
by AERAS-402, mainly to Ag85B.

Comment: Part of the modelling of the WHO 
End TB programme is that in the middle of the 
next decade TB vaccines become available. 
The best review on ‘Tuberculosis vaccines: 
opportunities and challenges’ is published in 
Respirology. The company Aeras demonstrates 
that the nonreplication adenovirus vectored 
vaccine containing three mycobacterial antigens 
can be safely administered to patients with 
active or recently treated TB without causing the 
‘Koch phenomenon’ of chills, fever, malaise or 
even shock and death, as results of a cytokine 
storm. Bottom line: the candidate TB 
adenovirus-35 vaccine is safe in patients 
with active TB. 

Reference: Am J Respir Crit Care Med 
2017;195:1171–80
Abstract
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Safety and immunogenicity 
of the novel tuberculosis 
vaccine ID93 + GLA-SE in 
BCG-vaccinated healthy 
adults in South Africa
Authors: Penn-Nicholson A et al., the TBVPX-114 
study team

Summary: HIV-negative, previously BCG-
vaccinated adults with no evidence of previous or 
current TB disease were randomised to receive 
a novel TB vaccine (ID93 + GLA-SE; n=54) or 
placebo (n=12) on days 0, 28 and 112 in this 
phase 1 trial; cohort 1 included M. tuberculosis-
uninfected participants who received ID93 10µg 
plus GLA-SE 2µg or placebo, and cohorts 2–4 
included M. tuberculosis-positive participants 
who received ID93 2µg plus GLA-SE 2μg, ID93 
10µg plus GLA-SE 2µg or ID93 10µg plus GLA-
SE 5µg, respectively, or placebo. Five participants 
did not receive their final injection. There were 
no severe or serious vaccine-related adverse 
events recorded, and neither the frequency 
nor the severity of adverse events was affected 
by vaccine dose. Mild injection-site reactions 
and flu-like symptoms were more common in  
M. tuberculosis-infected participants than in  
M. tuberculosis-uninfected participants. Durable 
antigen-specific IgG and Th1 cellular responses, 
which peaked after two administrations, were 
induced by the vaccine, and these did not differ 
by dose in terms of magnitude, kinetics or profile 
of antibody and cellular responses. Compared 
with M. tuberculosis-uninfected participants,  
M. tuberculosis-infected participants had earlier 
boosting and greater T-cell differentiation and 
effector-like profiles.

Comment: This phase 1 trial is best read in 
conjunction with the excellent Respirology 
review on TB vaccines. This candidate vaccine 
is a recombinant fusion protein of four 
subunits associated with virulence or latency, 
presented in a stable oil-in-water emulsion, 
glycopyranosyl. The vaccine was well tolerated 
with dose-related tenderness at the injection 
side and flu-like symptoms. No acceptable 
biomarker for efficacy of a TB vaccine is 
available; however, the authors were satisfied 
with the CD-4 T-cell response, the IgG2 and 
IgG3 production and increased interferon-γ. 
Bottom line: the new vaccine appears to 
be safe; however, efficacy can only be 
established in a clinical trial.

Reference: Lancet Respir Med 2018;6: 
287–98
Abstract
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Physicians’ perspectives on communication and decision 
making in clinical encounters for treatment of latent 
tuberculosis infection
Authors: Dobler CC et al.

Summary: These researchers conducted semistructured interviews with 20 Australian TB physicians to gain 
insight into their views on the treatment of latent TB infection, with focus on decision making and communication 
in clinical practice. Challenges faced by physicians when discussing treatment for latent TB infection with 
patients included difficulties explaining the concept of latency and providing guidance to patients while still 
framing treatment decisions as a choice. The respondents reported that they considered tailored estimates of 
the risk of developing TB and the risk of developing an adverse effect to treatment of latent TB to be the most 
important information for decision making and discussions with patients. They also acknowledged a high degree 
of unwarranted treatment variation, which they attributed to lack of evidence regarding the risk-benefit balance 
of latent TB treatment in certain scenarios, as well as guidelines that refer to the need for case-by-case decision 
making in many instances.

Comment: This Australian study is best read with the cartoon explaining infection, latent disease and 
response to treatment. While in high incidence countries, the interruption of TB transmission is most 
powerful; in low incidence countries, the treatment of latent TB is most effective in achieving control of TB. 
These authors explore challenges TB physicians face when discussing treatment of latent TB with patients. 
These interviews were performed with our peers and make excellent reading. Bottom line: TB physicians 
negotiate many challenges treating patients with latent TB, which leads to unwanted treatment 
variation; a communication/decision tool may help.

Reference: ERJ Open Res 2018;4:00146-2017
Abstract

Comorbidities, mortality and causes of death among 
patients with tuberculosis in Denmark 1998–2010
Authors: Fløe A et al.

Summary: This nationwide Danish research evaluated the impact of comorbidities, age and clinical presentation 
of TB on mortality in 8433 case patients with TB and 33,707 matched controls. Compared with controls, patients 
with TB had a higher rate of respiratory comorbidities (12.4% vs. 3.8% [p<0.001]), and a greater likelihood of 
dying (HR 2.45), particularly among patients aged 30–39 years (8.70 [95% CI 5.53, 13.69]). Although overall 
mortality increased with Deyo-Charlson comorbidity score, the relative mortality among the patients with TB was 
greatest in those with a low score. Being male, receiving a low income and central nervous system TB were also 
risk factors for death among patients with TB. Nonpulmonary cancers were the most common cause of death 
in both groups, followed by COPD, TB and lung cancer in patients with TB, all of which were significantly more 
common in this group compared with controls.

Comment: TB continues to be a significant health risk in NZ and Denmark in people who are socially 
marginalised and/or foreign-born residents, or recent immigrants from endemic countries. These Danish 
authors describe comorbidities and causes of death in Danish patients with TB over a 12-year period. 
The population of Denmark is just under 6 million and the authors identified about 8000 cases of TB. 
The risk of dying was about two-fold; respiratory illnesses including COPD and lung cancer were common 
comorbidities. The most chilling finding was, bottom line: the TB mortality was about eight times that 
of the control group in patients aged 30–39 years of age. 
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