
Prescriber June 2017  ❚  33prescriber.co.uk

MEETING REPORT  ■

There are more than 150 species of 
nontuberculous mycobacteria (NTM) – 

pulmonary infections are most commonly 
due to Mycobacterium avium complex 
(MAC), M. kansasii, and M. abscessus.1 
They are rod-shaped organisms that 
have a thick waxy cell wall and they form 
biofilms that allow them to grow in nutri-
ent- and oxygen-poor conditions. The 
cell wall confers resistance to rifamycin, 
beta-lactam and quinolone antibiotics. 
Other attributes such as efflux pumps 
and biotransformation provide resist-
ance against tetracycline and amino-
glycosides, explained Dr Jakko van Ingen, 
clinical microbiologist from Radboud 
University in the Netherlands. 
 Mycobacteria are present in the envi-
ronment, in soil and all types of water 
sources, including domestic water sys-
tems, and they can also be found on 
plant leaves. They seem to prefer areas 
rich in organic acid such as peat. Some 

are heat resistant so can survive in hot 
water systems.
 Dr Rebecca Prevots, chief of the 
Epidemiology Unit in the Laboratory 
of Clinical Infectious Diseases at 
the National Institute of Allergy and 
Infectious Diseases in the USA, said that 
in England, Wales and Northern Ireland, 
the incidence of NTM has continued to 
rise in recent years. However, the same 
trend has not been seen in Scotland, 
where no change was recorded from 
2000 to 2010.2 The incidence of NTM in 
all sample types almost trebled between 
1995 (0.9 per 100,000 population) and 
2006 (2.9 per 100,000 population). 
Between 2007 and 2012, 21,118 individ-
uals had NTM culture-positive isolates; 
the overall incidence of NTM increased 
from 5.6 per 100,000 (n=3126, 95% CI 
5.4–5.7) to 7.6 per 100,000 (n=4454, 
95% CI 7.4–7.9) (p<0.001). The most 
frequently cultured organism in pulmo-
nary samples was MAC, found in 35.6% 
of 5800 samples.3 
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Risk factors and consequences 
of infection
NTM infection can result in progressive 
inflammatory lung damage. Equally, 
infection can be asymptomatic, present-
ing clinicians with a dilemma as to who 
and when to treat. People with lung dis-
orders such as asthma, cystic fibrosis, 
bronchiectasis and chronic obstructive 
pulmonary disease (COPD) as well as 
people with rheumatoid arthritis tak-
ing therapy such as TNF inhibitors are 
at increased risk of disease from NTM 
infection, Dr Ken Olivier, senior clini-
cian in the Pulmonary Clinical Medicine 
Section of the National Heart, Lung, and 
Blood Institute at the National Institutes 
of Health in the USA, told the meeting. 
People over the age of 65 years, or those 
with a lower BMI or severe vitamin D defi-
ciency also seem to be at greater risk 
and there are a number of genetic disor-
ders affecting immunological processes 
and responses that increase individual 
susceptibility to NTM infection.4 Table 1 
lists some of the potential risk factors 
for infection.
 Although still relatively rare, figures 
from Germany show that nontubercu-
lous mycobacterial pulmonary disease 
(NTM-PD) can result in a significant 
health and economic burden (see Table 
2).5 Mortality, direct costs and indirect 
costs due to loss of work were all higher 
among patients with NTM-PD compared 
with matched controls followed for 39 
months. NTM-PD patients were admitted 
to hospital three times more often than 
control patients and hospital treatment 
accounted for 63% of the total costs for 
NTM-PD patients.

Diagnosis
Dr Michael Loebinger, consultant res-
piratory physician at the Royal Brompton 
Hospital, explained that diagnosis of 
NTM-PD is made based on a culture from 
sputum, induced sputum, bronchoscopy 
wash or biopsy. Direct molecular detec-
tion, skin testing (in a similar way to 
tuberculosis) and serology using antibod-
ies to detect NTM have been looked at 
but none are being used in mainstream 
practice as yet. However, because NTM 
are ubiquitous, a sputum sample does 
not necessarily indicate infection. It 

could be a contaminant, it could be a 
casual isolate – the organism may have 
been inhaled but is later coughed out – it 
could be colonisation or it could be dis-
ease. For a diagnosis, American Thoracic 
Society (ATS)/Infectious Diseases 
Society of America (IDSA) guidelines 
require clinical, radiographic and micro-
biological criteria for diagnosis.6 Updated 
guidelines on the diagnosis and manage-
ment of NTM-PD, following along simi-
lar lines, are expected from the British 
Thoracic Society (BTS) later in 2017.7

 However, a number of NTM symptoms 
– cough, sputum, haemoptysis, sweats, 
fevers, weight loss, malaise and fatigue 
– are also seen with underlying co- 
morbid diseases such as COPD or bron-
chiectasis and it can be difficult to tease 
out what is due to NTM and what is due 
to underlying disease. Deterioration in a 
patient with co-morbidity would prompt a 
sputum culture as part of the annual sur-
veillance in patients at risk, Dr Loebinger 
added.
 The decision to treat is not always 
easy to make even in people with NTM 
disease. For example, managing an 
underlying condition such as bronchiec-
tasis may be sufficient. So the decision 
is based on potential risks and bene-
fits of therapy for individual patients. Dr 
Loebinger explained that he considers 
the extent, progression, significance 
and the patients themselves in treat-

ment decisions. Patients with cavitary 
disease, progressive disease (as indi-
cated by microbiology, radiology and 
symptoms), those infected with cer-
tain species of NTM who are known to 
have worse outcomes (such as MAC, M. 
abscessus and M. kansasii)8 and those 
with co-morbid disease are likely to be 
treated sooner or at least monitored 
closely.

Treatment of MAC
Professor David Griffith, interim direc-
tor of the Pulmonary Division in the 
Department of Medicine and director of 
tuberculosis services at the University 
of Texas Health Science Center, USA, 
reminded the audience that people 
with MAC disease are lifetime patients: 
there is no right time to stop following 
patients with MAC in their sputum. In 
his experience, when he feels the time 
is right to start treatment, the patients 
themselves usually agree. The risk-ben-
efit analysis that helps inform whether 
to treat is multi factorial and includes 
consideration of:
• How symptomatic the patient is
• Whether the NTM lung disease is asso-
ciated with pulmonary cavities
• The patient’s pulmonary co-morbidities 
and whether they are compensated
• The patient’s short- and long-term prog-
nosis and
• What the patient wants to do.

Risk factor Examples

Exposure* Water (eg swimming), soil (gardening), aerosols 
(showering, hot tubs)

Pre-existing disease Chronic lung disease, eg asthma, cystic fibrosis (CF), 
non-CF bronchiectasis

Immunodeficiency 
syndromes 

Disorders of genes such as STAT1 and GATA2 affect the 
response to mycobacterial infection

Phenotype Age >65 years, low BMI, female, height (taller people 
more susceptible), vitamin D deficiency, thoracic 
anomalies

Drug treatment TNF inhibitors, immunosuppressants (eg azathioprine, 
cyclophosphamide, ciclosporin)

*Some studies have shown associations others have not

Table 1. Factors associated with potential increased risk of nontuberculous mycobacterial 
infection1,4
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Innate resistance in NTM needs to be 
borne in mind and needs to be sepa-
rated from acquired resistance, which 
can be avoided through good practice, Dr 
Griffith explained. So, for example, when 
using macrolides or amikacin, compan-
ion medication capable of preventing the 
emergence of isolates with mutational 
resistance that are naturally existing 
must also be prescribed.
 ATS/IDSA guidelines detail the treat-
ment regimens for MAC disease.6 Dr 
Griffith said that following these mac-
rolide/azalide-based regimens for nod-
ular/bronchiectatic MAC lung disease 
results in favourable microbiological out-
comes for most patients. The regimens 
do not promote macrolide resistance 
and intermittent regimens have been 
shown to be as effective as daily treat-
ment, so three-times-weekly regimens are 
favoured. However, Dr Griffith wondered 
whether anybody actually cared about the 
guidelines. For example, Adjemian et al. 
found that among a sample of 349 physi-
cians treating 915 patients, only 13% of 
antibiotic regimens prescribed for MAC 
met ATS/IDSA guidelines, 56% did not 
include a macrolide, and 16% were for 
macrolide monotherapy. Among patients 
with M. abscessus, 64% of regimens pre-
scribed did not include a macrolide.9,10 
That said, there is some evidence that 
even the guideline-based therapy has its 
vulnerabilities with Moon et al. showing 
the development of macrolide-resistant 
MAC in 65% of patients treated with 
guideline-recommended therapy including 
macrolide/ethambutol and rifamycin.11 

Treatment of M. abscessus 
pulmonary disease
Dr Charles Haworth, director of the 
Cambridge Centre for Lung Infection, 
and consultant in respiratory medicine 
at Papworth Hospital, said that genetic 
differences between subspecies of 
M. abscessus appear to confer differ-
ent susceptibility to clarithromycin and 
affect outcomes. M. massiliense has par-
tial erm(41) gene deletion that prevents 
inducible gene deletion so the bacterium 
is likely to respond well to macrolide 
therapy. In contrast, M. abscessus has 
a functional erm(41) gene that results 
in inducible macrolide resistance so 

patients with this subspecies may require 
a longer duration of treatment with antibi-
otics. In addition, just to complicate the 
picture further, any M. abscessus has a 
23S rRNA mutation, which confers con-
stitutive macrolide resistance that may 
again require a longer duration of anti-
biotic therapy.
 The proposed updated BTS guide-
lines, expected to be published later in 
2017, include advice on treatment taking 
account of these differences.10 
 Dr Haworth suggested that treat-
ment can in some ways be likened to 
starting chemotherapy as the drugs are 
highly toxic and patients need to be fully 
aware of what is involved, including likely 
side-effects, as well as the pros and cons 
of treatment. Safety monitoring, including 
audiometry and ECG, is important, as is 
antiemetic therapy.

Treatment of other NTM 
infections
Professor Charles Daley, chief of the 
Division of Mycobacterial and Respiratory 
Infections at National Jewish Health and 
University of Colorado in Denver, USA, 
noted that there are over 170 species of 
NTM that have been reported to cause 
lung disease. Resistance to drug ther-
apy varies, for example M. kansasii and 
M. malmoense are relatively susceptible 
to drug treatment whereas M. simiae is 
resistant to most antibiotics used to 
treat NTM. M. xenopi, on the other hand, 
appears susceptible to a number of anti-
biotics according to laboratory tests but 
that is not reflected in the clinical experi-
ence as outcomes tend to be poor.12 
 M. Kansasii responds well to therapy 
given for at least 12 months. M. mal-
moense tends to be seen in patients with 

underlying lung disease but treatment 
outcomes are relatively good. M. simiae 
does not appear to be associated with 
disease in most patients in whom the 
organism is isolated so it is important 
to be sure patients have progressive dis-
ease. In patients who have been treated, 
outcomes have varied. M. xenopi shows 
optimal growth at 45oC. Pulmonary dis-
ease associated with the organism is 
usually seen in patents with underlying 
lung disease and all-cause mortality is 
high.13 

Future treatments
Professor Andres Floto, professor of 
respiratory biology at the University of 
Cambridge, said treatment success with 
NTM infection lags well behind that for 
tuberculosis (TB), for example. Therefore, 
there is a real need for new treatments 
and new approaches to treatment, and 
he outlined three potential strategies.
 The first is to borrow from the TB 
pipeline. Antimycobacterial drugs tar-
get protein synthesis, cell wall biosyn-
thesis (enhancing the permeability to 
other drugs) or bacterial energetics 
(reducing efflux pump activity). Some 
of these drugs have shown promising 
effects against MAC and M. abscessus. 
Combining these three approaches is 
being studied in the Nix-TB study.14,15 
 The second strategy is to attempt to 
make old drugs work better. For example, 
beta-lactamase inhibition to allow the 
use of beta-lactam antibiotics. Another 
approach being studied is delivering 
drugs encapsulated using a liposomal 
formulation, which may facilitate drug 
penetration into bacterial cells and bio-
films. Such formulations may also reduce 
toxicity. Another way of encapsulating 

NTM-PD patients 
(n=125)

Matched controls 
(n=1250)

All-cause mortality (%) 22.4 6

Mean direct cost (Euros) per patient 39,559.60 10,006.71

Annual direct and indirect cost 
associated with loss of work (Euros) 
per patient

9093.20 1221.05 

Table 2. Health and economic burden of nontuberculous mycobacterial pulmonary disease 
(NTM-PD) among patients in Germany5
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drugs is with nanoparticles by construct-
ing the nanoparticle wall with polymer-
ised drug, which is then cleaved by the 
acidic environment in the mycobacteria to 
slowly release the drug. Drugs can also 
be encapsulated inside nanoparticles. 
The work investigating this approach is 
being carried out by Professor Floto’s 
group in collaboration with Sir Mark 
Welland at the University of Cambridge.
 Finally, developing new drugs to treat 
NTM presents a significant challenge, but 
one potential source is from the bacteria 
themselves, which produce antimicrobial 
compounds that are found in the soil 
where mycobacteria exist. Ling et al. have 
cultured bacteria found in soil to produce 
a new antimicrobial compound, which 
has shown activity in vitro against methi-
cillin-resistant Staphylococcus aureus 
and M. tuberculosis.16 
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Clinical question:
Is pregabalin an effective treatment for 
the pain of acute or chronic sciatica?

Bottom line:
Pregabalin does not relieve pain in 
patients with sciatica. (LOE = 1b)

Reference:
Mathieson S, et al. Trial of pregabalin for 
acute and chronic sciatica. N Engl J Med 
2017;376(12):1111–20.

Study design: Randomised controlled 
trial (double-blinded). Funding source: 
Government. Allocation: Concealed. 
Setting: Outpatient (any).

Synopsis:
Gabapentin and its prodrug pregabalin 
are widely used for the treatment of neu-
ropathic pain, including sciatica. This 
Australian trial recruited patients with 
moderate to severe sciatica, defined as 
pain radiating below the knee and accom-
panied by evidence of nerve root or spi-
nal nerve involvement. The pain had to 
have been present for between one week 
and one year. The average age of the 207 
participants was 54 years, 85% had der-
matomal pain, 37% had a neurological 
deficit, and 30% had a motor deficit. 
The patients were randomly assigned to 
receive either pregabalin at a dosage of 
75mg twice daily, increasing to a final tar-

get dosage of 300mg twice daily at eight 
weeks, or matching placebo. 
 The primary outcome was pain on 
a 10-point scale, with a difference of 
1.5 points considered to be the minimal 
clinically important difference. Patients 
were followed up for up to one year, and 
a variety of secondary outcomes were 
measured as well. Groups were bal-
anced at the start of the study, and anal-
ysis was by intention to treat. At both 
eight weeks and 52 weeks, there was 
no significant difference in the primary 
outcome, and no difference in second-
ary outcomes including disability, back 
pain intensity, global perception of the 
effect, and quality of life.

POEMs
Pregabalin does not decrease the pain of sciatica


