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Welcome to issue 187 of Respiratory Research Review.
In July 2021, the WHO recorded 185 million cases and 4 million deaths from COVID-19. In comparison,
a quarter of the world’s population (1.7 billion) are infected with, 10 million suffer active symptoms of, and
1.4 million die each year from TB (tuberculosis). Colleagues from the Liverpool School of Tropical Medicine published
an insightful editorial on the ‘Challenges and opportunities to end tuberculosis in the COVID-19 era’. Because of
the interruption by the COVID-19 pandemic, the reduction of foreign aid and rechannelling of resources, the WHO’s
End TB Strategy has been pushed back by about 12 years. The COVID-19 pandemic is predicted to increase TB
deaths by 20% over the next 5 years – currently, one person dies of TB every 20 seconds.
The best figure explaining the relationship between noticeable TB symptoms versus no noticeable TB symptoms
and abnormal x-ray versus normal x-ray is in the pulmonary perspective article on ‘The epidemiological
importance of subclinical tuberculosis – a critical appraisal’. In many illnesses, the authors reason, individuals
without symptoms play an important role in transmitting infectious pathogens – from chlamydia to malaria to
COVID-19. Leonardo Martinez and colleagues make a passionate plea to not forget about childhood TB with his
personal view on ‘Paediatric tuberculosis transmission outside the household: challenging historical paradigms
to inform future public health strategies’. He and his colleagues convincingly argue that household transmission
is only below 10–30%; most transmission occurs outside the household. The last item of further reading to
draw attention to is the taskforce report of the ‘World Health Organization recommendations on the treatment
of drug-resistant tuberculosis, 2020 update’.
You may have already come across it from other resources. JAMA has ignited a discussion on ‘General health
checks in adult primary care’. This review article sort of fails at the first hurdle by not being able to define
general health checks, routine visits or wellness visits. However, it does come with an insightful audio comment,
an active discussion forum and an editorial on ‘The routine general medical check-up – valuable practice or
unnecessary ritual’. If you are looking for an article for your practice review or journal club, this discussion is
sure to divide opinions.
The last topic to touch on is the management of atypical mycobacteria, for which we have selected a few
articles. The journal Chest runs an article series ‘Chest infections – how to do it’, and some of our leaders in
this field, David Griffith and Timothy Aksamit, have published an article based on a case example: ‘Managing
Mycobacterium avium complex lung disease with a little help from my friend’. This is one of the best articles
I have read on the management of Mycobacterium avium complex.
Thank you for your time and attention during these busy winter times. We hope you enjoy the selection of
articles and will be looking forward to your comments, feedback and suggestions.
Kind regards,
Professor Lutz Beckert
lutzbeckert@researchreview.co.nz

Independent commentary by Professor Lutz Beckert
Professor Lutz Beckert is the Associate Dean Medical Education with the University of
Otago, Christchurch. He is also a Respiratory Physician at Canterbury District Health Board
with particular clinical interests in interstitial lung disease, pulmonary vascular disease,
respiratory physiology and COPD (chronic obstructive pulmonary disease). Lutz is happy
to be contacted to discuss research ideas either as a sounding board or with the view of
future collaborations.
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Effectiveness and outcomes of air
travel-related TB incident follow-up
Authors: Maynard-Smith L et al.
Summary: These authors systematically reviewed
22 papers reporting on contact tracing investigations
for a total of 469 individuals who contracted TB during
air travel to/from countries with high TB endemicity
and 15,889 of their contacts. Completed postexposure
screening was identified for 26.4% of the contacts. The
yield of either a single positive TST or a TST conversion
attributable to in-flight transmission was 0.19–0.74% of
all contacts identified (0.00–0.13% in a random effects
meta-analysis). The authors identified heterogeneity of
reporting as the main limitation of their research.
Comment: On first principles, the WHO
recommendation to contact trace passengers
exposed to TB during a plane trip makes sense,
particularly within 3 months after sitting within two
rows of a culture-positive index case for more than
8 hours. These authors cast doubt on the utility of
this programme. Only about a quarter of the people
eventually contacted completed their screening.
TST were positive in 10–27% of cases. However,
when adjusted for known risk factors, the yield fell
to about 1%. Bottom line: the yield of contact
tracing after in-flight exposure is so small
that it is likely not to be effective.
Reference: Eur Respir J 2021;57:2000013
Abstract

‘If not TB, what could it be?’
Chest x-ray findings from
the 2016 Kenya Tuberculosis
Prevalence Survey
Authors: Mungai BN et al.
Summary: Non-TB abnormalities detected on
TB-focused chest x-ray screening were described
and quantified for 1140 individuals aged ≥15 years
participating in the 2016 Kenya National TB
Prevalence Survey. The most frequently identified nonTB abnormality was cardiomegaly at 23.1%, with
cardiomegaly with features of cardiac failure seen in
1.5%. Chronic pulmonary pathology, including suspected
chronic obstructive pulmonary disease, was detected in
3.2% and nonspecific patterns were detected in 4.6%.
The respective prevalences of active TB and severe
post-TB lung changes were 3.6% and 1.4%.
Comment: Increased availability of digital radiology,
computer-aided detection and the possibility of
online reporting have led to an increased interest in
using chest x-ray for TB screening. Mass screening
programmes in the 1940s in Europe taught us that
programmes identified non-TB findings in 40% of
abnormal chest x-rays. These authors reported on
more than 60,000 participants in the Kenya National
TB Prevalence Survey. About 1% had abnormal
findings, and 49% were suggestive of non-TB
abnormalities; many had findings of cardiomegaly,
pleural effusion and suspected cardiac failure.
Bottom line: about half of abnormal chest
x-rays suggest non-TB pathology, which
should be treated appropriately.
Reference: Thorax 2021;76:607–14
Abstract
For more information, please go to www.medsafe.govt.nz
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Impact of effective global tuberculosis control on
health and economic outcomes in the United States
Authors: Menzies NA et al.
Summary: The impact of effective global TB control on US health and economic
outcomes was investigated using linked mathematical models of TB epidemiology in
the US and migrants’ birth countries. It was calculated that compared with a base-case
scenario of extrapolated country-specific TB incidence trends, 40,000 cases of TB
could be prevented during 2020–2035 in the US with effective global TB control, with
43% and 20% lower TB incidence rates in 2035 and 2020, respectively, representing
averted healthcare costs of US$0.8 billion and productivity gains of US$2.5 billion; the
burden of TB to the US economy would be reduced by 21%.
Comment: In the US, just like in NZ, the majority of new TB cases occur in people
born abroad. These American authors use sophisticated epidemiological modelling
to demonstrate the merits of TB control in other countries to be of economic
benefit for the US. If the US invested in the WHO Stop TB Strategy to reduce the
incidence of TB by 90% in 2035, it would avert 40,000 TB cases in the US and
avert the healthcare cost of $2.5 billion. The accompanying editorial spells it out:
Bottom line: ‘Supporting a comprehensive international approach to global
tuberculosis eradication is the right thing to do’.
Reference: Am J Respir Crit Care Med 2020;202:1567–75
Abstract

Risk of active tuberculosis in migrants diagnosed
with cancer
Authors: Kumar DS et al.
Summary: Associations between types of cancer and active TB risk in migrants
to Canada were explored in a retrospective cohort of 1,000,764 individuals who
had immigrated to Canada during 1985–2012 and established residency in British
Columbia prior to 2015. Migrants with versus without cancer were significantly more
likely to have active TB (adjusted hazard ratio 2.5 [95% CI 2.0, 3.1]), with the greatest
risk seen in those with lung cancer (11.2 [7.4, 16.9]) and sarcoma (8.1 [3.3, 19.5]),
followed by leukaemia (5.6 [3.1, 10.2]), lymphoma (4.9 [2.7, 8.7]) and GI cancers
(2.7 [1.7, 4.4]). Nearly two-thirds of active TB cases were diagnosed >6 months after
their cancer diagnosis.
Comment: The population of British Columbia is about 5.0 million, and 22%
of its population, and 85% of people diagnosed with TB, were born outside of
Canada. The rate of TB in immigrants is 20 times greater than in the Canadian
born nonindigenous population. Cancer, in particular haematological, lung, head
and neck, is a risk factor for TB. Using the health administrative databases, the
authors explored the risk of TB in foreign-born patients with malignancies. The most
common cancers were breast, GI, lung, lymphoma and leukaemia. Bottom line:
the highest risk of TB was identified in patients with lung cancer, followed
by haematological and GI malignancies.
Reference: BMJ Open 2021;11:e037827
Abstract
New Zealand Research Review subscribers can claim CPD/CME points for time
spent reading our reviews from a wide range of local medical and nursing colleges.
Find out more on our CPD page.

Safety and immunogenicity of the adjunct therapeutic
vaccine ID93 + GLA-SE in adults who have completed
treatment for tuberculosis
Authors: Day TA et al., the TBVPX-203 study team
Summary: In this phase 2a trial, 61 adults with drug-sensitive pulmonary TB who had
completed standard treatment in the prior 28 days were randomised in three cohorts
to receive: i) intramuscular ID93 2µg plus GLA-SE 2µg on days 0 and 56 (cohort 1);
ii) ID93 10µg plus GLA-SE 2µg on days 0 and 56 (cohort 2); iii) ID93 2µg plus GLA-SE
5µg on days 0 and 56 and placebo on day 28 (cohort 3); iv) ID93 2µg plus GLASE 5µg on days 0, 28 and 56 (cohort 3); or v) placebo on days 0 and 56 (cohorts
1 and 2) – the placebo group for cohort 3 received an additional injection on day 28.
The randomisation ratio was 3:1 for cohorts 1 and 2, and 3:3:1 for cohort 3. ID93
plus GLA-SE was associated with a robust, durable induction of antibody response and
specific, polyfunctional CD4 T-cell responses to vaccine antigens. The antigen-specific
IgG and CD4 T-cell responses induced by two injections of ID93 2µg plus GLA-SE 5µg
were significantly higher than those with placebo, with persistence over the 6-month
study period. All dose combinations were associated with mild-to-moderate injection
site pain, and induration and erythema was reported for participants (grade 3 in one
participant) who received 2–3 doses of ID93 2µg plus GLA-SE 5µg. There were no
vaccine-related serious adverse events recorded.
Comment: The world is currently learning about vaccinations, their potentials,
different mechanisms, and limitations following the coronavirus vaccines. Even
so, 10 million people are estimated to suffer active TB, and TB vaccination is
progressing slowly. After TB has been successfully treated, it can recur in 2–9% of
patients, often within 15 months. The authors reported on the success of a vaccine
of a polyprotein of four TB antigens formulated with a synthetic toll-like receptor,
which in murine studies has shown protection against MDR-TB. Bottom line:
this phase 2 study showed that the above TB vaccine was safe and all
participants mounted an immunological response.
Reference: Lancet Respir Med 2021;9:373–86
Abstract
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Influenza Vaccine for Older
Adults - E-Learning Module
Our latest E-Learning Module endorsed by the
RNZCGP and College of Nurses is now available to
complete just in time for the 2021 influenza season.
This is based on the Research Review Product Review
of MF59®-Adjuvanted Inactivated Quadrivalent
Influenza Vaccine for Older Adults (Fluad Quad®),
with expert commentary by Infectious disease expert
Professor Tim Blackmore.
This review summarises data relevant to the use
of the MF59-Adjuvanted inactivated quadrivalent
influenza vaccine (Fluad® Quad) for the prevention of
seasonal influenza in adults aged ≥65 years, against the
background of a high burden of disease in older adults
and factors that can reduce vaccine effectiveness.

CLICK here to read the review
GPs:
START MODULE
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Deep amplicon sequencing for culture-free
prediction of susceptibility or resistance to
13 anti-tuberculous drugs

Each month we highlight a particularly excellent paper
with our butterfly symbol.

Culture conversion in patients treated
with bedaquiline and/or delamanid

Authors: Jouet A et al.

Authors: Franke MF et al., on behalf of the endTB Observational Study Team
Summary: The frequency of sputum culture conversion within 6 months of
treatment initiation for rifampicin-resistant or MDR TB, and risk factors for
nonconversion, were reported for 1109 patients with a positive baseline culture
who had initiated a regimen containing bedaquiline (63%), delamanid (27%)
or both (10%) prior to April 2018. The 6-month rate of culture conversion
(two consecutive negative cultures ≥15 days apart) was 85%, with the likelihood
lower in patients with versus without HIV infection (p=0.03) and those with both
cavitary disease and a highly positive sputum smear versus neither (p=0.0004).
Hepatitis C virus infection, diabetes/glucose intolerance and baseline resistance
had no significant impact on conversion.
Comment: MDR and XDR TB affects more than 500,000 annually. Secondline drug regimens are poorly active, require prolonged treatment, have a
high pill burden, and have substantial side effects. They cure only 55% of
patients with MDR TB and 35% of XDR TB. The authors report on the largest
multicountry cohort receiving bedaquiline and delamanid, in countries such
as Kazakhstan, Kyrgyzstan, Lesotho, Myanmar, Georgia and Belarus. As the
accompanying editorial details, this study has some weaknesses, but overall
it is cause for global enthusiasm. Bottom line: 85% of patients treated
with bedaquiline, delamanid or both experience culture conversion
within 6 months.
Reference: Am J Respir Crit Care Med 2021;203:111–9
Abstract

RACP MyCPD Program participants can claim one credit per hour
(maximum of 60 credits per year) for reading and evaluating Research Reviews.
FOR MORE INFORMATION CLICK HERE

Summary: The Deeplex Myc-TB targeted deep-sequencing assay for predicting
resistance to 13 anti-TB drugs/drug classes, directly applicable on sputum, was
evaluated in this research. In DNA tests for Mycobacterium tuberculosis complexes,
the detection limit was 100–1000 genome copies for fixed-resistance mutations.
From 3651 M. tuberculosis complex genomes, 97.1–99.3% of resistance phenotypes
correctly predicted on WGS were captured in silico by Deeplex Myc-TB. For 429
isolates, the assay predicted 92.2% of 2369 first- and second-line phenotypes
(sensitivity 95.3%; specificity 97.4%). Pyrazinamide, ethambutol and ethionamide, and
low-level rifampicin or isoniazid resistance mutations were involved in 56 of the 69
residual discrepancies with phenotypic results. Of 91 resistance phenotypes undetected
by Deeplex Myc-TB, only two exhibited known resistance-associated mutations on WGS
outside Deeplex Myc-TB targets. Phenotype predictions on Deeplex Myc-TB analysis of
109 sputa from a Djibouti survey matched those of MTBSeq, PhyResSE and Mykrobe,
fed with WGS data from subsequent cultures (respective sensitivities 93.5%, 98.5%
and 93.1%; specificities 98.5%, 97.2% and 95.3%). Most residual discordances
involved gene deletions/indels and 3–12% heteroresistant calls undetected on WGS
analysis or natural pyrazinamide resistance of rare ‘M. canettii’ strains (unreported
by Deeplex Myc-TB). Analysis of 1494 arduous sputa from a Democratic Republic of
the Congo survey revealed that 76.7% of 19,422 possible susceptible or resistance
phenotypes were able to be predicted without cultures.
Comment: Only a third of the estimated 500,000 people with MDR TB are
diagnosed and treated. The weeks of culture for phenotypic drug susceptibility
and limited targets of conventional molecular testing contribute to this lack of
treatment. WGS is being adopted by the European Centre of Disease control for
TB surveillance (Eur Respir J). Amplicon-based sequencing requires less bacterial
DNA and experiences fewer interferences by unrelated DNA. This study reports
on the performance of this amplicon-based sequencing in several conditions and
samples. Bottom line: the novel assay shows high accuracy for predicting
susceptibility and resistance of 13 anti-TB drugs without the need for
culture.
Reference: Eur Respir J 2021;57:2002338
Abstract

Breo:
25% more patients had
improved asthma control vs. other
ICS/LABAs in everyday practice1
When stepping up from an ICS, Breo (FF/VI 100/25 mcg)
is recommended2

Breo is well tolerated. Most common adverse events
are nasopharyngitis and headache.
References: 1. Woodcock A et al. Lancet 2017;390:2247–2255. 2. GlaxoSmithKline New Zealand. Breo Ellipta Data
Sheet. GSK NZ; 2018. Available at https://medsafe.govt.nz/profs/datasheet/b/breoelliptainhalation.pdf.
Breo Ellipta (fluticasone furoate/vilanterol trifenatate inhaler 100/25mcg per inhalation) is a Prescription Medicine.
Breo Ellipta is indicated for the regular treatment of asthma in adults and adolescents aged 12 years and older where
use of a combination product (long-acting beta2 agonist and inhaled corticosteroid) is appropriate. Breo Ellipta is
also indicated for symptomatic treatment of adult patients with COPD with a FEV1<70% predicted normal (postbronchodilator) and with an exacerbation history. Breo Ellipta 100/25mcg is a fully funded medicine. Breo Ellipta
200/25mcg is a private purchase medicine (dose indicated in asthma only); a prescription charge will
apply. Maximum Daily Dose: In asthma adults and adolescents aged 12 years and over: One inhalation once daily. In
COPD adults aged 18 years and over: One inhalation once daily. Contraindications: Patients with severe milk-protein
allergy or those who have hypersensitivity to fluticasone furoate, vilanterol or any excipients. Side Effects: Candidiasis of
mouth and throat, headache, nasopharyngitis, oropharyngeal pain, sinusitis, pharyngitis, rhinitis, cough, dysphonia, upper

respiratory tract infection, bronchitis, influenza, abdominal pain, arthralgia, back pain, pyrexia, fractures. Warnings and
Precautions: Not to be used for the treatment of acute asthma symptoms or an acute COPD exacerbation, for which
a short-acting bronchodilator is required. Paradoxical bronchospasm may occur. Use care when co-administering with
strong CYP3A4 inhibitors (e.g. ketoconazole), beta-blockers and in patients with severe cardiovascular disease, hepatic
impairment, pulmonary tuberculosis, or in patients with chronic untreated infections. Physicians should remain vigilant for
the possible development of pneumonia in patients with COPD as the clinical features of such infections overlap with the
symptoms of COPD exacerbations. The incidence of pneumonia and fractures in patients with asthma was uncommon.
Before prescribing Breo Ellipta, please review the data sheet for information on dosage, contraindications, precautions,
interactions and adverse effects. The data sheet is available at www.medsafe.govt.nz. Breo and Ellipta are registered
trade marks of the GlaxoSmithKline group of companies. Breo Ellipta was developed in collaboration with Innoviva Inc.
Marketed by GlaxoSmithKline NZ Limited, Auckland. Adverse events involving GlaxoSmithKline products should
be reported to GSK Medical Information on 0800 808 500. TAPS DA2028AM-PM-NZ-FFV-ADVT-20JUN0006.

For more information, please go to www.medsafe.govt.nz
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Fully weekly antituberculosis regimen
Authors: Kort F et al.
Summary: In this proof-of-concept study, 300 TB-infected mice were treated with
once-weekly regimens of bedaquiline, rifapentine and pyrazinamide, this regimen plus
moxifloxacin, this latter 4-drug regimen plus clofazimine or a standard daily TB regimen
for 4 or 6 months. Bactericidal and sterilising activity assessments after 2 months
provided negative findings in the lungs of all mice that received the investigational
once-weekly regimens, compared with a mean count in the lungs of 0.76 log10 colonyforming units in mice treated with the daily control regimen (p<0.05 for all). Negative
lung cultures were seen in all mice after completion of 4 or 6 months of treatment,
whereas 3 months after 4 and 6 months of treatment, the respective relapse rates were
5% and 0% with the triple regimen, 0% and 0% with the 4-drug regimen and 0% and
5% with the 5-drug regimen, compared with 64% and 13% with the standard daily
regimen (p<0.05 versus 4-month controls; p>0.05 versus 6-month controls).
Comment: The 6-month treatment regimen for TB is the cornerstone of our
treatment; however, it is based on 40-year-old evidence. In this proof-of-concept
design, these French researchers present an elegant study based on solid
pharmacokinetic principles. The researchers present data on a truly once-weekly
antituberculotic regimen based on bedaquiline, rifapentine and pyrazinamide. The
accompanying editorial interprets the data in the historical context and provides
good thoughts on how it may play out in a clinical setting. Bottom line: onceweekly bedaquiline, rifapentine and pyrazinamide should be tested in
clinical trials.
Reference: Eur Respir J 2020;56:1902502
Abstract

Coinfection with multiple nontuberculous
mycobacteria as a possible exacerbating factor in
pulmonary nontuberculous mycobacteriosis clone
library analysis using the 16S ribosomal RNA gene
Authors: Naito K et al.
Summary: These researchers set out to determine if clone library analysis of BAL
fluid using the 16S ribosomal RNA gene would detect nontuberculous mycobacterial
phylotypes in retrospective samples obtained from 120 patients with suspected
pulmonary nontuberculous mycobacterial infections; 55 of the patients were diagnosed
as nontuberculous mycobacterial-positive according to mycobacterial culture findings,
and 52 were positive using the clone library analysis, with single and multiple
phylotypes detected in 86.5% and 13.5%, respectively. Compared with patients with a
single phylotype, those with multiple phylotypes had a significantly higher incidence of
adverse chest CT findings (p=0.048). There were 11 nontuberculous mycobacterialnegative patients on BAL fluid culture analysis who were positive according to the
clone library method, and six of these patients were eventually confirmed as positive
on mycobacterial culture findings.
Comment: Infections with nontuberculous mycobacteria are notoriously difficult
to treat, with long courses of treatment, side effects and a high relapse rate.
Infections with atypical mycobacteria have more than doubled in the last few years,
probably because of an ageing population and increased immunosuppression. This
Japanese group of researchers explored the hypothesis that some of the treatment
difficulties may be caused by infections with multiple organisms; however, we
tend to report only one organism on culture. They used a 16S rRNA clone library
to investigate 120 patients. Bottom line: co-infections with nontuberculous
mycobacteria seem to be common and are associated with unfavourable
clinical outcomes.
Reference: Chest 2020;158:2304–13
Abstract
This Research Review has been endorsed by The Royal New Zealand College of
General Practitioners (RNZCGP) and has been approved for up to 1 CME credit for
the General Practice Educational Programme (GPEP) and Continuing Professional
Development (CPD) purposes. You can record your CME credits in your RNZCGP
Dashboard
Time spent reading this publication has been approved for CNE by The College of
Nurses Aotearoa (NZ) for RNs and NPs. For more information on how to claim CNE
hours please CLICK HERE.
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BACES score for predicting mortality in
nontuberculous mycobacterial pulmonary disease
Authors: Kim H-J et al.
Summary: BACES, a novel scoring system to predict mortality in patients with
nontuberculous mycobacterial pulmonary disease, was developed using data from
1181 patients aged ≥20 years newly diagnosed with M. avium, M. intracellulare or
M. abscessus subsp. abscessus or massiliense infection. The final model included
BMI <18.5 kg/m2, age ≥65 years, presence of cavity, elevated ESR and male sex
as predictors for mortality, with each contributing one point to the total score. The
discrimination performance of BACES was determined to be excellent, with respective
C-index values in this derivation cohort and a validation cohort of 377 additional
patients of 0.812 and 0.854. The respective estimated 5-year mortality risks for BACES
scores of 0 and 5 were 1.2% and 82.9%.
Comment: The clinical course of nontuberculous mycobacterial infections varies
widely and includes spontaneous sputum conversion, chronic progressive disease,
relapses and reinfections. These Korean authors developed an aid to express the
severity of nontuberculous mycobacterial infections. The BACES score is based
on more than 1000 patients and includes BMI of <18.5 kg/m2, age ≥65 years,
presence of a cavity, increased ESR and male sex. The 5-year mortality with a
BACES score of 0 is 1.2%, whereas the 5-year mortality with a score of 5 is 83%.
Bottom line: this simple, clinically meaningful and intuitive score should
be added to our outpatient armamentarium.
Reference: Am J Respir Crit Care Med 2021;203:230–6
Abstract
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its merits.
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New Zealand COPD Guidelines
The NZ COPD Guidelines have been
developed by the Asthma and Respiratory
Foundation’s (ARFNZ) working group of
respiratory health experts led by Dr Stuart
Jones from Middlemore Hospital and
Professor Bob Hancox from the University of
Otago, with the goal of improving diagnosis,
and laying out clear recommendations
for assessment and management of this
respiratory disease.

NZ COPD GUIDELINES
2021

Download the NZ COPD Guidelines here
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