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ABSTRACT

Background: The mainstays of treatment for pulmonary
disease caused by opportunist mycobacteria are rifampi-
cin (R) and ethambutol (E). The role of macrolides,
quinolones and immunotherapy with Mycobacterium
vaccae is not clear. A trial was undertaken to compare
clarithromycin (Clari) and ciprofloxacin (Cipro) as third
drugs added after 2 years of treatment with R and E for
pulmonary disease caused by M avium-intracellulare
(MAC), M malmoense and M xenopi (REClari and
RECipro). An optional comparison of immunotherapy with
M vaccae vs no immunotherapy was also performed.
Methods: Progress was monitored annually during the
2 years of treatment and for 3 years thereafter. If the
patient was not improving at 1 year the regimen was
supplemented by the addition of the drug not received in
the original allocation of treatment.

Results: 371 patients (186 REClari, 185 RECipro) entered
the study (170 MAC, 167 M malmoense, 34 M xenapi).
All-cause mortality was high for both groups (44% REClari,
43% RECipro); for MAC it was higher with REClari than
with RECipro (48% vs 29%) but for M malmoense (42% vs
56%) and M xenapi (29% vs 47%) it was higher with
RECipro (p = 0.006). 3% died from their mycobacterial
disease (REClari = RECipro). At the end of treatment,
4% of REClari and 10% of RECipro patients still had
positive cultures. Among those with negative cultures at
the end of treatment, 6% of the REClari group and 4% of
the RECipro group had relapsed. At 5 years 30% of the
REClari group were known to have completed treatment
as allocated and to be alive and cured compared with
21% of the RECipro group (p = 0.04), but this difference
was principally due to those with M malmoense (REClari
38%, RECipro 20%). Patients with MAC or M xenopi were
more likely to have a poor outcome than those with M
malmoense (p = 0.004), with no difference between
REClari and RECipro. Overall, 20% in each group were
unable to tolerate the regimen allocated, Cipro being
associated with more unwanted effects than Clari (16%
vs 9%, p = 0.05). No significant differences in outcomes
were found between M vaccae-treated patients and
those not treated with M vaccae immunotherapy.
Conclusion: Considering all three species together, there
were no differences in outcome between the REClari and
RECipro groups. Immunotherapy did not improve out-
come. New therapies, optimised management of co-
morbid conditions and a more holistic approach must be
explored in the hope of improving outcome.

In 2001 the Research Committee of the British
Thoracic Society (BTS) published the results of the
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first prospective randomised trial of treatments for
pulmonary disease caused by the opportunist
mycobacteria Mycobacterium —avium intracellulare
scrofulaceum (MAC or MAIS), M malmoense and N
xenopi. That trial showed that 2 years of treatment
with rifampicin (R) and ethambutol (E) or with
R+E+isoniazid (H) achieved results comparable
with those reported with previous regimens, which
often contained five or six antimycobacterial drugs,
but with considerably fewer problems from drug
intolerance." The REH regimen reduced failure/
relapse rates more than RE but was associated with
an increased death rate from the mycobacterial
disease. While the trial was in progress the
macrolide and quinolone agents clarithromycin
(Clari) and ciprofloxacin (Cipro) were shown to
have in vitro activity against opportunist myco-
bacteria.” ® There had been reports of their efficacy
in vivo,” *? but randomised clinical trials which
demonstrated efficacy had only been reported for
MAC in HIV positive patients.”"" The Research
Committee of the BTS has conducted a further
multicentre, prospective, randomised, interna-
tional, open-label pragmatic trial to assess the
values of Clari and of Cipro in the treatment of
opportunist mycobacterial pulmonary disease in
patients who were not known to be HIV positive:
REClari for 2 years vs RECipro for 2 years. In
addition, because of evidence emerging at the
time,”” ** there was an option in the trial where
patients could be further randomised to receive
immunotherapy with A vaccae (SRL 172)" or to
receive no immunotherapy.

METHODS

Patients

Patients were eligible for inclusion in the study if
(1) they were aged =16 years; (2) they had clinical
and/or radiological evidence of active mycobacter-
ial disease; (3) sputum was positive on culture for
MAC, M malmoense or M xenopi on at least two
occasions a minimum of a week apart; (4) they
were not known to be HIV positive; and (5) they
gave informed consent.

Pregnant women and women of childbearing age
not taking adequate contraceptive precautions and
patients who had sputum currently positive on
culture for M tuberculosis or M bovis were not
included in the study. HIV tests were not
requested but patients known to be HIV positive
were excluded from the study.
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The Regional Centres for Tuberculosis (TB) Bacteriology in
Cardiff, Birmingham and Newecastle, the Mycobacterium
Reference Unit (MRU) Dulwich and the Scottish
Mycobacterium  Reference  Laboratory, City  Hospital,
Edinburgh informed the coordinator of the trial when two
positive isolates were obtained from a patient. The coordinator
contacted the patient’s physician and informed him/her of the
trial. Once the physician and patient agreed to enter the trial,
treatment was allocated centrally by the coordinator from
separate randomisation lists based on randomised permuted
blocks for each of the three species. Scandinavian and Italian
physicians contacted the coordinator directly, as did the
occasional physician in Britain. A factorial design was used for
patients agreeing to enter the immunotherapy limb of the trial
so that, for these patients, there were four possible treatments:
» RECipro

» RECipro + M vaccae 4 times in first 6 months
» REClari

» REClari + M vaccae 4 times in first 6 months

Patients choosing not to enter the immunotherapy limb of
the trial were randomised between RECipro and REClari.

The physician was asked to discontinue any antimycobacter-
ial drugs other than those to which the patient had been
allocated and to complete and return an entry form giving
details of the patient’s age, sex, weight, BCG status, previous
pulmonary disease(s) and date of start of treatment with the
trial regimen. On that form the physician also confirmed the
dosages of the trial drugs as follows:

» Rifampicin: 450 mg (or 600 mg in those weighing 50 kg or
more) orally once daily.

Ethambutol: 15 mg per kg orally once daily.
Clarithromycin: 500 mg twice daily.

Ciprofloxacin: 750 mg twice daily.

vVvyYysy

M vaccae 0.1 ml intradermally on entry and every 2 months
up to 6 months (ie, four doses in all).
Patients weighing less than 50 kg were asked to take their
tablets on an empty stomach. Decisions about inpatient or
outpatient management were left to the physician and the
protocol did not request directly observed therapy.

The pretreatment chest radiograph was sent to the coordinator
with the entry form. This was read by the coordinating physician
using a standard method of grading extent of disease and cavitation
who was unaware of the regimen the patient had received.'

During chemotherapy the physician was asked, for purposes
of the trial, to review the patient at 12 and 24 months,
recording clinical progress, weight, tolerance to chemotherapy
and confirmation of its prescription on forms sent by the
coordinator. If the sputum at 12 months proved positive on
culture, the Regional/National Laboratory notified the coordi-
nator and the patient’s physician who was then required to add
the fourth drug (Cipro to those on REClari or Clari to those on
RECipro). A reminder to discontinue chemotherapy was sent
with the review form at 24 months. Patients whose sputum
was still positive on culture on two occasions, separated by an
interval of at least 2 weeks in the last 3 months of treatment,
were classed as treatment failures. Patients who, despite
treatment, deteriorated as a result of their mycobacterial disease
and whose chemotherapy was therefore altered from that
allocated were also classed as treatment failures.

After the patient had completed chemotherapy, the physician
was asked to report, by means of pre-sent review forms, the
clinical and bacteriological status (two specimens of sputum)
every 12 months for a further 3 years (ie, up to 5 years from
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entry to the trial). Those whose sputum became positive on
culture (two specimens separated by at least 2 weeks) were
classed as relapses. Further treatment was left to the discretion
of the physician.

If the patient died during the study the cause of death was
ascertained from the physician and/or general practitioner (GP)
and/or a report of the post mortem examination. Using these
data, deaths were classified by the coordinating physician as
being caused either by opportunist mycobacterial pulmonary
disease or not being so caused, and were analysed as “all cause”
mortality and as mortality directly attributed to the mycobac-
terial disease.

Statistical analysis

The statistical methods applied are all standard. The analysis,
based on intention-to-treat, was undertaken using SPSS Version
13 and SAS Version 9.1. There were no formal power
calculations undertaken before the commencement of the trial.
It was regarded as a study to estimate the magnitude of
differences between the treatment arms with as much precision
as numbers permitted over the period of the trial. Recruitment
took place over 5 years and the decision to stop recruiting was
made independently of efficacy data as a compromise between
maximising trial input and financial constraints. Primary end
points for analysis were (1) death due to mycobacterial disease;
(2) failure of treatment; and (8) relapse. Secondary end points
were (1) all-cause mortality; (2) unwanted effects of chemother-
apy and/or immunotherapy; (3) a combination of the primary
end points into a composite measure of “poor outcome”; (4) a
composite measure of “good outcome” defined as completing
treatment as allocated and alive and cured at the end of 5 years;
() clinical progress as recorded over the follow-up points during
the trial; and (6) number of patients requiring addition of the
fourth drug and outcome in those patients.

RESULTS

Recruitment and randomisation

Between March 1995 and September 1999, 191 physicians from
England, Scotland, Wales, Denmark, Finland, Norway, Sweden
and Italy entered 386 patients, of whom 15 did not fulfil the
criteria for eligibility for the trial, leaving 371 patients for
analysis (MAC 170; M malmoense 167; M xenopi 34). Of these,
201 opted not to enter the immunotherapy randomisation and
were randomised just between REClari and RECipro (table 1).
The remaining 170 patients chose to enter the immunotherapy
limb and were randomised between REClari and RECipro as
well as between /M vaccae and no M vaccae, 84 patients receiving
M vaccae and chemotherapy while 86 received chemotherapy
but no M vaccae (table 2).

In the 201 patients who elected not to enter the immu-
notherapy limb, the REClari and the RECipro groups were not
appreciably different in mean age, previous BCG vaccination,
radiological extent of disease, cavitation and evidence of other
pulmonary disease on the chest radiograph, although a higher
proportion of men were randomised to REClari (table 1). The
distributions for patients randomised to immunotherapy
(n=284) or no immunotherapy (n=86) were similar except
for an excess of patients in the immunotherapy arm with BCG
vaccination and an excess with cavitation (table 2). Within the
subgroups randomised for immunotherapy, the REClari group
had a higher proportion of patients with BCG vaccination and
women. In the trial population as a whole, the distributions
were similar for REClari and RECipro.
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Table 1 Pretreatment characteristics of patients not opting for the immunotherapy limb of the study

MAC M malmoense M xenopi All 3 species

REClari RECipro REClari RECipro REClari RECipro REClari RECipro

(n=47) (n = 50) (n=43) (n = 40) (n=11) (n=10) (n=101) (n=100)
Sex (M/F) 25/22 20/30 30/13 24/16 10/1 7/3 65/36 51/49
Mean (SD) age 67.3 (11.6) 64.6 (12.5) 62.7 (11.4) 62.7 (12.3) 61.7 (11.1) 62.8 (10.3) 64.7 (11.6) 63.7 (12.1)
(years)
BCG vaccination 7 (15%) 9 (18%) 3 (7%) 6 (15%) 3 (27%) 1 (10%) 13 (13%) 16 (16%)
Cavitation 33 (70%) 32 (64%) 17 (40%) 18 (45%) 9 (82%) 8 (80%) 59 (58%) 58 (58%)
=3 zones 8 (17%) 5 (10%) 9 (21%) 5 (13%) 1 (9%) 3 (30%) 18 (18%) 13 (13%)
Other pulmonary 29 (62%) 26 (52%) 8 (19%) 16 (40%) 8 (73%) 8 (80%) 45 (45%) 50 (50%)

disease on chest
radiograph

Cipro, ciprofloxacin; Clari, clarithromycin; E, ethambutol; MAC, Mycobacterium avium intracellulare; R, rifampicin.

Deviations from protocol

In 140 patients the protocol was not followed: 75 (20.2%)
experienced unwanted effects necessitating a change of the
regimen (38 (20.5%) RE Cipro and 37 (19.9%) REClari). Of
these, 54 received treatment different from that allocated
because of unwanted effects definitely caused by a single drug:
R, 9 (2.4%); E, 20 (5.4%); Cipro, 17 (9.2%); Clari, 8 (4.3%). A
further 17 patients were intolerant to each (definitely or
possibly) of the three drugs in their regimen (9 RECipro, 8
REClari), while 4 other patients (all RECipro) were intolerant of
two (definitely or possibly) of their three drugs. Overall, Clari
was associated with unwanted effects in 16 (8.6%) and Cipro
was associated with unwanted effects in 29 (15.6%) (difference
—7.1% (95% CI —=13.7% to —0.5%, p = 0.05). The correspond-
ing figures for R were 12 (6.5%) and 15 (8.1%), p = 0.68. Among
the REClari group there were 25 (13.4%) with unwanted effects
attributed to ethambutol compared with 16 (8.6%) in the
RECipro group (difference 4.8%, 95% CI —1.6% to 11.2%,
p=0.19). Within these, visual problems predominated in the
REClari group (n =15 (8.1%) vs 5 (2.7%) in the RECipro group;
difference 5.4%, 95% CI 0.8% to 9.9% p = 0.04). However, on
retrospective enquiry after the end of the trial, it was discovered
that in at least 4 of the 15 REClari patients and in 1 of the 5
RECipro patients the visual problems had been attributed
incorrectly to ethambutol, altering the comparison to 11
REClari vs 4 RECipro 4 (difference 3.8%, 95% CI —0.2% to
7.7%, p=0.12).

In a further 62 patients, treatment varied from that allocated
because of physicians’ errors, general practitioners’ errors, other
medical/surgical problems (none were HIV/AIDS) or patients’
non-compliance with treatment or follow-up. In all of these
respects there were no differences between the REClari and
RECipro groups, nor were there any differences between the
groups randomised to M vaccae or to no M vaccae. In addition,
three patients randomised to REClari were unable to tolerate
Cipro when added as a fourth drug.

Immunotherapy

Considering the 170 patients who participated in the immu-
notherapy limb of the trial (table 3), no significant differences
were found within species nor overall between those receiving
M vaccae and those not in terms of total deaths (M vaccae 36
(42.9%), no M vaccae 38 (44.2%)), deaths due to opportunist
mycobacterial disease (M vaccae 5 (6%), no M vaccae 2 (2.3%)),
failure of treatment (M vaccae 6 (7.1%), no M vaccae 3 (3.5%))
and relapses (M vaccae 2 (2.4%), no M vaccae 4 (4.7%)). A poor
outcome of treatment (death due to opportunist mycobacterial
disease or failure of treatment or relapse) was experienced by 13
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(15.5%) in the M vaccae group and 8 (9.3%) in the no M vaccae
group (difference 6.2%, 95% CI —8.7%, 16.0%, p = 0.32). For
purposes of the comparison of REClari with RECipro, these 170
patients were combined with the 201 who had opted not to
enter the immunotherapy limb, giving totals for analysis of 186
in the REClari group and 185 in the RECipro group.

Comparisons of the chemotherapy regimens (n = 371)

Deaths

Within each species and overall, the number of patients who
died because of mycobacterial disease did not differ between the
REClari and RECipro treatment groups (REClari 6 (3.2%) vs
RECipro 6 (3.2%; table 4).

In the total trial population there was no difference in all-
cause mortality between the REClari and RECipro regimens
(Mantel-Haenszel y* <0.001, p=0.99), but there was signifi-
cant heterogeneity in the magnitude of the treatment effect
across the three species (p=0.006, Breslow-Day test of
homogeneity of odds ratios; table 4). Among the patients with
MAC the mortality was higher in the Clari arm than in the
Cipro arm (48% vs 29%), while this was reversed for patients
with M malmoense (42% vs 56%) and M xenopi (29% vs 47%).

Of the 148 patients who died from causes other than
mycobacterial disease, 58 died of respiratory failure, 17 of lung
cancer, 2 of pneumonia, 1 of pneumothorax, 1 of cor pulmonale,
1 of pulmonary embolism, 28 of other cardiovascular diseases,
14 of non-respiratory malignancy and 9 of other causes (none
due to AIDS or drug toxicity). In relation to these various causes
of death, there were no differences between the REClari and
RECipro regimens. In 17 patients (9 REClari, 8 RECipro) the
cause of death was uncertain.

Failures of treatment and relapses

In the REClari group, 19 (10.2%) either failed treatment (n =7)
or relapsed after the end of treatment (n=12) compared with
25 (18.5%) in the RECipro group (18 failures of treatment and 7
relapses) (difference —3.3%, 95% CI —9.9% to 3.3%, p = 0.41;
table 4).

Poor outcome

Combining deaths due to mycobacterial disease with failures of
treatment and relapses to generate the index ‘“poor outcome”,
there was no evidence of an overall treatment effect of REClari
versus RECipro (Mantel-Haenszel 3> = 0.72, p = 0.40), nor was
there evidence of different treatment effects in the three species
(p=0.30, Breslow-Day test). Poor outcome rates did differ
between the species (MAC 19%; M xenopi 18%; N malmoense
7%: y>=11.1, p=0.004). The overall poor outcome rate of
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Table 2 Pretreatment characteristics of patients entering the immunotherapy limb of the study

All 3 species

M xenopi RE

M malmoense RE

M avium intracellulare RE

No M vaccae

Clari

M vaccae
Clari

No M vaccae

Clari

M vaccae
Clari

No M vaccae

M vaccae
Clari

No M vaccae

Clari

M vaccae
Clari

Cipro

Cipro

Cipro

Cipro

Cipro

Cipro

Clari

Cipro

Cipro

(n=M;)

(n=44) (n = 45)

(n = 40)

(n=14) (n=3)
1/2

(n=4)

(n=2)

(n=19) (n=19) (n=18) (n=21) (n=21) (n=22) (n=20)

(n=17)

28/13

28/16 24/21

21/19

13/6 9/10 1171 15/6 11/10 12/10 16/4 0/2 4/0 31

6/11

Sex (M/F)
Mean (SD)

63.4 (10.4) 66.0 (8.4)

62.7 (10.7)

62.1 (9.9) 66.3 (9.6) 63.2 (9.5) 59.9 (10.1) 64.8 (11.3) 66.4(7.9) 75.5 (6.4) 72.0 (5.1) 62.3 (6.4) 61.7 (2.5) 64.2 (11.2)

63.8 (11.2)

64.1 (13.2)

age (years)

BCG

1 (2%)

3 (16%) 5 (26%) 1 (6%) 5 (24%) 2 (10%) 2 (9%) 0 (0%) 1 (50%) 1 (25%) 0 (0%) 0 (0%) 11 (28%) 6 (14%) 7 (16%)

5 (29%)

vaccination
Cavitation

22 (54%)
7 (17%)

18 (40%)
10 (22%)
19 (42%)

25 (57%)
10 (23%)
22 (50%)

27 (68%)
6 (15%)
18 (45%)

2 (67%)
1 (33%)
2 (67%)

2 (50%)
0 (0%)

2 (50%)
2 (50%)
3 (75%)

2 (100%)
1 (50%)
1 (50%)

7 (35%)
1 (5%)

6 (27%)
3 (14%)
6 (27%)

11 (52%)
2 (10%)
9 (43%)

11 (52%)
3 (14%)

13 (72%)
5 (28%)

10 (53%)
7 (37%)
9 (47%)

12 (63%)

6 (32%)
10 (53%)

14 (82%)
2 (12%)
8 (47%)

=3 zones
Other

19 (46%)

4 (100%)

7 (35%)

9 (43%)

10 (56%)

pulmonary
disease on
chest

radiograph

Cipro, ciprofloxacin; Clari, clarithromycin; E, ethambutol; R, rifampicin.

Cipro was 15.7% compared with 11.8% for Clari (difference
3.8%; 95% CI —3.2% to 10.8%, p = 0.21).

Good outcome

The differences between REClari and RECipro in terms of those
patients classified as “completing treatment as allocated, alive
and cured at 5 years” were significant at the 5% level overall
(REClari 56 (30.1%) vs RECipro 38 (20.5%), difference 9.7%,
95% CI 0.9% to 18.5%, p = 0.04; table 4). This difference was
only observed in those with M malmoense (Clari 38.4% vs Cipro
19.8%), with almost identical results for the other two species,
but this apparent species X treatment interaction was not
statistically significant (p =0.23, Breslow-Day test). Taking
those patients who, regardless of deviations from allocated
treatment, were deemed to be “alive and cured at 5 years”
(REClari 74 (40%) vs RECipro 61 (83%), table 4), the same
pattern of differences was apparent, although not statistically
significant (difference 6.8%, 95% CI —3.0% to 16.6%, p = 0.21).

Clinical progress and other indices of outcome

Clinical progress

Overall this was recorded on 856 occasions during the trial. Poor
progress was noted on 141 (16.5%) of these, 54 of which were
attributed to the mycobacterial disease (6% of all recordings,
38% of poor progress recordings). There was no statistically
significant difference between REClari and RECipro in the
proportions with poor progress at every time point throughout
the follow-up period.

Fourth drug

Of the 32 patients (13 REClari, 19 RECipro) requiring a fourth
drug at the end of their first year of treatment, 4 (13%) died
from mycobacterial disease compared with 2 of 219 (1%) who
had not required a fourth drug (y.=11.5, p=0.001). No
difference was found in all-cause mortality between those
requiring the fourth drug and those in whom it was not deemed
necessary.

Weight changes

Of those who relapsed (n = 16), 38% had lost 3 kg or more at
the time of their relapse compared with 25% of those cured at
5 years (n =91). Of those cured, 51% had gained 3 kg or more
compared with 18% of those who had relapsed ()’tend = 9.0,
p=0.03). A comparison of these groups based on weight
changes at the end of their 2 years of treatment showed a
similar pattern ()’iend = 4.0, p = 0.046).

DISCUSSION

In the tradition of randomised controlled trials conducted by
the British Thoracic Society, this study was set up to compare
two promising antibiotic drugs in the context of chemotherapy
for the treatment of opportunistic mycobacterial infections and
to gather evidence for the benefit of immunotherapy with /]
vaccae. The likely level of recruitment to the trial was unknown,
but the subcommittee planning the study took the view that it
was preferable to collect data from a randomised prospective
comparison than to collect observational data or no data at all.
It is debatable whether such a view would be acceptable to a
modern ethics committee, but the result was the largest ever
randomised trial investigating the treatment of pulmonary
disease due to MAC, M malmoense or M xenopi in the setting of
routine chest clinics.
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Table 4 Results for all patients during and after treatment

All Clari (n = 186)

All Cipro (n = 185) All (n=371)

MAC M maloense M xenopi All 3 species MAC M maloense M xenopi All 3 species Total
No entered 83 86 17 186 87 81 17 185 3n
No deviated® 29 (35%) 21 (24%) 10 (59%) 60 (32%) 37 (43%) 35 (43%) 8 (47%) 80 (43%) 140 (38%)
4th drug required (added) 10 (10) 3(3) 0 13 (13) 15 (13) 3(2) 1(1) 19 (16) 32 (29)
Deaths from all causes 40 (48%) 36 (42%) 5 (29%) 81 (44%) 26 (30%) 45 (56%) 8 (47%) 79 (43%) 160 (43%)
Deaths due to 2 4 0 6 3 2 1 6 12
mycobacterial disease
Failures of treatment 4 (1D) 1(1D) 2 7 (2D) 13 4 1 18 25 (2D)
Relapses 7 3(1D) 2 12 (1D) 7 (2D) 0 0 7 (2D) 19 (3D)
No completed treatment 20 (24%) 33 (38%) 3 (18%) 56 (30%) 20 (23%) 16 (20%) 2 (12%) 38 (21%) 94 (25%)
as allocated and alive
and cured at 5 years
No alive and cured at 26 (31%) 42 (49%) 6 (35%) 74 (40%) 30 (34%) 25 (31%) 6 (35%) 61 (33%) 135 (36%)

5 years

Clari, clarithromycin; Cipro, ciprofloxacilin; D, death due to mycobacterial disease; MAC, Mycobacterium avium intracellulare.

*Reasons for deviation are detailed in the second section of the Results.

Immunotherapy with four doses of M vaccae over the first
6 months of chemotherapy did not improve the outcomes of
either chemotherapy regimen or overall outcome. Initially a
promising modality of treatment with which to supplement
chemotherapy for mycobacterial disease,”™ immunotherapy
with M vaccae has not fulfilled expectations when used in the
treatment of tuberculosis.’"” The same disappointing result has
now been demonstrated in a large prospective trial of
treatments for pulmonary disease caused by MAC, M malmoense
and M xenopi. It is possible that shorter intervals between doses
of M vaccae and/or administration for longer might have
produced different results but, as things stand currently,
immunotherapy with A vaccae cannot be recommended as
part of the treatment of patients with lung disease caused by
MAC, M malmoense and M xenops.

Over the three species combined, REClari and RECipro did
not differ meaningfully in terms of deaths due to mycobacteria,
failures of treatment + relapses and deaths due to all causes.
More patients on REClari than on RECipro completed treat-
ment as allocated and were alive and cured at the end of 5 years
(30.1% vs 20.5%, p = 0.04); this effect stemmed from the results
in patients with A malmoense and was not evident for those
with MAC or M xenopi. In the previous BTS study of the
treatment of MAC, M malmoense and M xenopi, it was shown
that there was no correlation between clinical outcome and the
results of susceptibility tests to the antimycobacterial drugs R,
H and E when tested singly in vitro." In laboratory studies the
combination of R and E has been found to act synergistically in
vitro against opportunist mycobacteria,”” and in the first BTS
study this combination (+H) resulted in outcomes better than
those achieved by earlier five- or six-drug regimens.' *7* It was
hoped that triple drug regimens containing Clari and Cipro in
combination with RE might prove more effective than RE alone
or REH, but this does not appear to be the case (table 5).

With the regimens used in this trial, the frequency of
unwanted effects leading to a change of treatment were twice
that encountered with RE and REH." Although the REClari and
RECipro groups were little different from each other in this
respect, in the REClari group there was a trend for more
patients to experience unacceptable unwanted effects attributed
to E than was the case for the RECipro group, especially visual
problems. The protocol did not require ophthalmological
opinion or measurement of E levels for patients with visual
problems, but enquiry after the end of the trial indicated that
not all of these visual problems were truly related to E.
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Adjustment of the figures to take account of this information
resulted in loss of statistical significance of the difference
between REClari and RECipro. Physicians using E in the
treatment of mycobacterial disease are very aware of its potential
effects on the eyes and perhaps tend to err on the side of caution,
stopping the drug unnecessarily in some instances.

Mortality rates at 5 years were over 40%, as they had been in
the earlier trial, the majority dying from causes other than the
mycobacterial disease. Deaths attributed to opportunist myco-
bacterial disease were uncommon but were more frequent in
those who still had sputum which was culture positive for
mycobacteria at 12 months. Until new drugs are developed
which can supplement those currently available for treating
patients with these diseases, physicians are left with the
common sense measure of improving general health and
optimising treatment of concomitant diseases as the only other
options with potential for further reducing mortality and
morbidity, focusing particularly on those not doing well at
12 months.

The BTS guidelines for the treatment of these conditions
recommended RE as a regimen which improved outcome
compared with no treatment or treatment which included
four, five or six drugs chosen on the basis of in vitro
susceptibility tests.” Table 5 shows the outcomes for each
species with each of four regimens (RE and REH from the
previous study' and REClari and RECipro from the current
study). Comparisons of these outcomes can only be cautiously
interpreted as they are derived from different trials and, in
deciding on which regimen to choose initially, account should
be taken of the increased incidence of unwanted effects with the
Clari or Cipro regimens. For MAC, REClari was associated with
an all-cause death rate higher than with any other regimen,
whereas more patients had a ‘“good outcome” with REH.
However, the death rate due to mycobacterial disease was
higher with REH than with RE. Perhaps the “best buy” initial
regimen could be RE, adding H or Cipro if the patient is not
doing well at 12 months. For M malmoense, the “‘all-cause death
rate” with RECipro was higher than with the other regimens.
There appears to be little to choose between RE, REH and
REClari in terms of efficacy, but unwanted effects were more
frequent with REClari. For M xenopi, REClari appears best in
terms of efficacy but would be likely to carry more risk of
unwanted effects than RE.

This largest ever randomised trial, performed in the setting of
routine chest clinics, has provided further evidence to guide
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Total
594
32%
42%
4%
14%
28%

RECipro
17

47%
47%

6%

6%

12%

REClari
17

59%
29%
0%
24%
18%

15%

REH
20
25%
85%
5%
10%

M xenopi
14%

55%
0%
18%

22
23%

RECipro
81

43%
56%

2%

5%

20%

REClari
86

24%
42%
5%

5%
38%

REH
54
22%
35%
6%
9%
44%

M malmoense

52
29%
33%
2%
12%
38%

RECipro
87

43%
30%

3%

23%
23%

REClari
83

35%
48%
2%

13%
24%

REH
38

21%
39%
8%

16%
34%

MAC
RE
37
16%
32%
0%
41%
27%

Table 5 Comparative outcomes of four regimens in the treatment of lung diseases caused by MAC, M malmoense and M xenopi

Completed treatment as allocated,

Failures of treatment and relapses
alive and cured at 5 years

No of patients

Deviated from protocol
Deaths (all causes)

Deaths (due to mycobacteria)

Thorax 2008;63:627-634. doi:10.1136/thx.2007.087999

Clari, clarithromycin; Cipro, ciprofloxacin; H, isoniazid; E, ethambutol; MAC, Mycobacterium avium intracellulare; R, rifampicin.

Percentages do not always add up to 100% because some patients who died had earlier been failures of treatment or relapses.

clinicians managing these conditions. However, the outlook for
patients with pulmonary disease due to MAC, M malmoense or
M xenopi treated with currently available drugs continues to be
poor. As these diseases appear to be markers of poor health,
studies of various methods of optimising general health and of
managing co-morbidity in this population are needed, just as
much as research into better antimycobacterial drugs with
which to devise new regimens for testing in clinical trials.

Acknowledgements: The Research Committee is grateful to the following physicians
and their staff, without whose cooperation the study would not have been possible:
Dr R M Abbasi, Bishop Auckland; Dr O Afolabi, N Tyneside; Dr A Alexander, Bath; Dr N
Ali, Sutton in Ashfield; Dr M B Allen, Stoke on Trent; Dr G Anderson, Newport; Dr P B
Anderson, Sheffield; Dr S Ansari, Southend; Dr J T Baker, Wrexham; Dr V P Balagopal,
Walsall; Dr J Banks, Swansea; Dr R Banks, Tonbridge Wells; Dr J Barclay, Oldham;
Dr A Bartoloni, ltaly; Dr J R M Bateman, Derby; Dr M Benson, Oxford; Dr A M Bentley,
Manchester; Dr R J Bibby, Blackpool; Dr D Boldy, Boston; Dr M Bone, Dudley; Dr J
Bradley, Barnet; Dr R A L Brewis, Newcastle; Dr M Britton, Ashford; Dr P Brown, Perth;
Dr A L Burton, Preston; Dr | A Campbell, Penarth; Dr S Cardellichio, Italy; Dr J Catterall,
Bristol; Dr G Chappell, Bridgend; Dr D Chew, Chesterfield; Dr J Choo Kang, Kirkcaldy;
Dr R Clark, Portsmouth; Dr C J Clarke, Glasgow; Dr D Clifton, Barnsely; Dr K Connolly,
Darlington; Dr P Corris, Newcastle; Dr | Coutts, Truro; Dr D Currie, Dewsbury; Dr M J
Cushley, Stourbridge; Dr P Davies, Carlisle; Dr P D O Davies, Liverpool; Dr J Delaney,
Clatterbridge; Professor N Douglas, Edinburgh; Dr F Drobniewski, London; Dr A J
Dyson, Hastings; Dr J E Earis, Liverpool; Dr P Ebden, Llanelli; Surgeon Captain W M
Edmonstone, Portsmouth; Dr D Ellis, Great Yarmouth; Dr D Eraut, Southend; Dr |
Eskeland, Norway; Dr C C Evans, Liverpool; Dr E Evans, Darlington; Dr S Evans,
Portsmouth; Dr W Evans, Merthyr Tydfil; Dr A J Fairfax, Stafford; Dr D Ford,
Scarborough; Professor R Finch, Nottingham; Dr A J France, Dundee; Dr J A R Friend,
Aberdeen; Dr J Gaddie, Melrose; Professor G J Gibson, Newcastle; Dr | C Gleadhill,
Lisburn; Dr H R Gribbin, Middlesbrough; The late Dr T L Griffiths, Penarth; Dr S Guy,
Belfast; Dr R F Hakeem, Abergele; Dr M Harries, Harrow; Dr K Harrison, Swansea; Dr R
N Harrison, Stockton in Tees; Dr R Heaton, Huddersfield; Dr N Heurlin, Sweden; Dr B G
Higgins, Newcastle upon Tyne; Dr A Hilton, Manchester; Dr H Hosker, Airedale; Dr J A
Hughes, Canterbury; Dr C P Johnson, Burnley; Dr Jubber, Basildon; Dr W Kinnear,
Nottingham; Dr D Lane, Oxford; Dr G Laszlo, Bristol; Dr T Lee, Basildon; Dr R Leggett,
Doncaster; Dr A Leonard, Swindon; Dr R A Lewis, Worcester; Dr T Lewis, Carmarthen;
Professor K Lippo, Finland; Dr S Madi, Chorley; Dr H Makker, Middlesex; Dr A Malin,
Trowbridge; Dr L G McAlpine, Airdrie; Dr J Macfarlane, Nottingham; Dr K McKinley,
Basingstoke; Dr C McGavin, Plymouth; Dr W Middleton, Livingstone; Dr A Mier, Enfield;
Dr P Mitchell-Heggs, Epsom; Dr R D H Monie, Glasgow; Dr D Morrison, Falkirk; Dr J
Moxham, London; Dr M Muers, Leeds; Dr M Mughrabi, Kirkcaldy; Dr D Mukerjee,
Margate; Dr D M Mullane, Basildon; Dr M Munavvar, Preston; Dr N Munro, Durham;
Dr D Murphy, Newport, Isle of Wight; Dr C P Mustchin, Carlisle; Dr M M Muthiah,
Worksop; Dr A R North, Hemel Hempstead; Dr E Neville, Portsmouth; Dr | M O'Brien,
Gillingham; Dr S Q'Hickey, Solihull; Dr M Oliver, Barnstaple; Dr R Page, Leeds; Dr C
Pantin, Stoke on Trent; Dr D Parry, Bridgend; Dr | Pavord, Leicester; Dr M D Peake,
Pontefract; Dr S Pearce, Durham; Dr E T Peel, Wallsend; Dr G Petrie, Kirkcaldy; Dr K
Prowse, Stoke on Trent; Dr P Rafferty, Dumfries; Dr S Reynolds, Scunthorpe; Dr R
Richards, Bromley; Dr J A Roberts, Winchester; Dr T K Rogers, Doncaster; Dr E L
Ruokonen, Finland; Dr C Selby, Dumfermline; Dr S Shallall, London; Dr C Sheldon,
Exeter; Dr R Shepherd, Belfast; Dr D Sinclair, Middlesbrough; Dr D Sinnamon,
Coleraine; Dr S R Smith, Banbury; Dr A P Smith, Penarth; Dr R Smith, Kirkcaldy; Dr D
Spence, Bishop Auckland; Dr D Stableforth, Birmingham; Dr B Stack, Glasgow; Dr R
Stead, Macclesfield; Dr S C Stenton, Newcastle; Dr M Sudlow, Edinburgh; Dr O T
Tang, Barnsley; Dr K J Taylor, Abergele; Dr G Thomas, Abergavenny; Dr J Thomas,
Reading; Dr J Thomas, Caerphilly; Dr O Twentyman, Norwich; Dr T Unneberg, Norway;
Dr Wahedna, Barnsley; Dr J Wales, Leicester; Dr M Ward, Leicester; Dr A Wardlaw,
Leicester; Dr A Wardman, Wigan; Dr J White, Pontypridd; Dr R J White, Bristol; Dr R J
Willey, Lancaster; Dr D Williams, Ealing; Dr | Williams, St Albans; Dr J Williams,
Runcorn; Dr R Williams, London; Dr S Williams, Wakefield; Dr | Williamson, Newport;
Dr W J Windebank, Derby; Dr M J Winson, Crewe; Dr J Winter, Dundee; Dr R
Wolstenholme, Wigan; Dr A J Wright, Hexham. The Research Committee is also
grateful to the Regional Centres for Tuberculosis Bacteriology in Cardiff,
Birmingham and Newcastle, the Mycobacterium Reference Unit in Dulwich and
the Scottish Mycobacterium Reference Laboratory in Edinburgh for their invaluable
participation. The Research Committee thanks Mrs Elizabeth Lyons for
coordinating the study and Mrs Lyn Chalmers of the Medical Statistics Unit,
Public Health Sciences, University of Edinburgh for data entry, checking and
analysis. Although representatives of their Medical Departments agreed the
protocol, they played no part in the experimental design, data collection, analysis
and production of the report.

Funding: This study was funded by grants to the Research Committee of the British
Thoracic Society from Abbott Laboratories and Bayer Laboratories.

Competing interests: None.

633

yBuAdoo Ag palosioid 1senb Ag 202 ‘6 Iudy uo /woo g xeloyy//:dny woly pspeojumod "800z Areniga- U0 666.80°L00Z XYY9ETT 0T Se paysiignd 1s.1) :xeloy L


http://thorax.bmj.com/

Cont
discu

ributors: The first draft of the protocol was written by IAC and modified after
ssion by the subcommittee. Data entry was overseen by IAC. RJP supervised data

checking and performed the statistical analyses. The first draft of the report was produced
by IAC, who made amendments in the light of discussion and comment by the
subcommittee. The penultimate draft was scrutinised by the Research Committee and

the fi

REF
1.

634

nal version then prepared by IAC.

ERENCES

Research Committee of the British Thoracic Society. First randomised trial for
pulmonary disease caused by M avium intracellulare, M malmoense and M xenopi in
HIV negative patients: rifampicin, ethambutol and isoniazid versus rifampicin and
ethambutol. Thorax 2001;56:167-72.

Fernandes PB, Hardy DJ, McDaniel D, et al. In vitro and in vivo activities of
clarithromycin against Mycobacterium avium. Antimicrob Agents Chemother
1989;33:1531-4.

Leysen DC, Haemers A, Pattyn SR. Mycobacteria and the new quinolones.
Antimicrob Agents Chemother 1989;33:1-5.

Hoffner SE, Hjelm U, Kallenius G. Susceptibility of Mycobacterium malmoense to anti-
mycobacterial drugs and drug combinations. Antimicrob Agents Chemother 1993;37:1285.
Dautzenberg B, Piperno D, Diot P, et al. Clarithromycin in the treatment of
Mycobacterium avium lung infections in patients without AIDS. Chest
1995;107:1035-40.

Wallace RJ, Brown BA, Griffith DE, et al. Clarithromycin regimens for pulmonary
mycobacterium avium complex — the first 50 patients. Am J Respir Crit Care Med
1996;153:1766—-72.

Tanaka E, Kimoto T, Tsuyuguchi K, et al. Effect of clarithromycin regimen for
Mycobacterium avium complex pulmonary disease. Am J Respir Crit Care Med
1999;160:866—72.

Griffith DE, Brown BA, Cegielski P, et al. Early results (at 6 months) with
intermittent clarithromycin, including regimens for lung disease due to
Mycobacterium avium complex. Clin Infect Dis 2000;30:288-92.

Chaisson RE, Benson CA, Dube NP, et al. Clarithromycin therapy for bacteraemic
Mycobacterium avium complex disease: a randomised double-blind dose-ranging
study in patients with AIDS. Ann Intern Med 1994;121:905-11.

Shafran SD, Singer J, Zarowny DP, et al. A comparison of two regimens for the
treatment of Mycobacterium avium complex bacteraemia in AIDS: rifabutin,
ethambutol and clarithromycin versus rifampin, ethambutol, clofazamine and
ciprofloxacin. N Engl J Med 1996,335:377-83.

Pierce M, Crampton S, Henry D, et al. A randomised trial of clarithromycin as
prophylaxis against disseminated Mycobacterium avium complex infection in patients
with advanced, acquired immunodeficiency syndrome. N Engl J Med 1996;335:384-91.
Abou-Zeid C, Gares MP, Inwald J, et al. Induction of type 1 immune response to a
recombinant antigen from Mycobacterium tuberculosis expressed in Mycobacterium
vaccae. Infect Immun 1997,65:1856—62.

13.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Onyebujoh PC, Abdulmumini T, Robinson S, et al. Immunotherapy with Mycobacterium
vaccae as an addition to chemotherapy for the treatment of pulmonary tuberculosis
under difficult conditions in Africa. Respir Med 1995;89:199-207.

Corlan E, Marica C, Macavei C, et al. Inmunotherapy with Mycobacterium vaccae in
the treatment of tuberculosis in Romania. 1. Newly diagnosed pulmonary disease.
Respir Med 1997;91:13-9.

Corlan E, Marica C, Macavei C, et a/. Inmunotherapy with Mycobacterium vaccae in
the treatment of tuberculosis in Romania. 2. Chronic or relapsed disease. Respir Med
1997;91:21-9.

Mayo RE, Stanford JL. Double-blind placebo-controlled trial of Mycobacterium
vaccae immunotherapy for tuberculosis in KwaZulu, South Africa, 1991-1997.
Trans R Soc Trop Med Hyg 2000;94:563-8.

Dlugovitzky D, Bottasso 0, Dominino JC, et al. Clinical and serological studies of
tuberculosis patients in Argentina receiving immunotherapy with Mycobacterium
vaccae (SRL 172). Respir Med 1999;93:557-62.

Javaid A, Shah M, Maula F, et al. Outcome of immunotherapy with Mycobacterium
vaccae in the treatment of tuberculosis (newly diagnosed pulmonary disease).

Int J Tuberc Lung Dis 1998;2(Suppl 2):S256.

Kon 0 M, Goyal M, Filley E, et al. Mycobacterium vaccae: a study of safety and
outcome measures. Respir Med 1998;92:597-8.

Heifets LB. Synergistic effect of rifampicin, streptomycin, ethionamide and
ethambutol on Mycobacterium intracellulare. Am Rev Respir Dis 1982;125:43-8.
Banks J, Jenkins PA. Combined versus single antituberculosis drugs on the in vitro
sensitivity patterns of non-tuberculous mycobacteria. Thorax 1987;42:838-42.
Hoffner SE, Svenson SB, Kallenius G. Synergistic effects of anti-mycobacterial drug
combinations on Mycobacterium avium complex determined radiometrically in liquid
medium. Eur J Clin Microbiol 1987;6:530-5.

Hunter AM, Campbell 1A, Jenkins PA, et al. Treatment of pulmonary infections
caused by Mycobacteria of the Mycobacterium avium intracellulare complex. Thorax
1981,36:326-9.

Banks J, Jenkins PA, Smith AP. Pulmonary infection with Mycobacterium
malmoense: a review of treatment and response. Tubercle 1985;66:197-203.
France AJ, McLeod DT, Calder MA, et al. Myocbacterium malmoense infections in
Scotland: an increasing problem. Thorax 1987,42:593-5.

Smith MJ, Citron KM. Clinical review of pulmonary disease caused by
Mycobacterium xenopi. Thorax 1983;38:373-7.

Banks J, Hunter AM, Campbell IA, et al. Pulmonary infection with Mycobacterium
xenopi: review of treatment and response. Thorax 1984,;39:376-82.

Etzkorn ET, Aldarondo S, Mcallister CK, et al. Medical therapy of
Mycobacterium avium-intracellulare pulmonary disease. Am Rev Respir Dis
1986;134:442-5.

Subcommitee of the Joint Tuberculosis Committee of the British Thoracic
Society. Management of opportunist mycobacterial infections: Joint Tuberculosis
Committee Guidelines 1999. Thorax 2000;55:210-8.

Thorax 2008;63:627-634. doi:10.1136/thx.2007.087999

yBuAdoo Ag palosioid 1senb Ag 202 ‘6 Iudy uo /woo g xeloyy//:dny woly pspeojumod "800z Areniga- U0 666.80°L00Z XYY9ETT 0T Se paysiignd 1s.1) :xeloy L


http://thorax.bmj.com/

REFERENCES

1. Mountain CF. The international system for staging
lung cancer. Semin Surg Oncol 2000;18:106-15.

2. Jett JR. Limitations of screening for lung cancer with
low-dose spiral computed tomography. Clin Cancer Res
2005;11:4988-92.

3. Sozzi G, Conte D, Leon ME, et al. Quantification of free
circulating DNA as a diagnostic marker in lung cancer.
J Clin Oncol 2003;21:3902-8.

4. Flamini E, Mercatali L, Nanni O, et al. Free DNA and
carcinoembryonic antigen serum levels: an important
combination for diagnosis of colorectal cancer. Clin
Cancer Res 2006;12:2985-8.

5. Gal S, Fidler C, Lo YM, et al. Quantitation of circulating
DNA in the serum of breast cancer patients by real-
time PCR. Br J Cancer 2004;90:1211-5.

6. Mascaux C, Martin B, Vardebout JM, et al. COX-2
expression during early lung squamous cell carcinoma
oncogenesis. Eur Respir J 2005;26:198—203.

Pulmonary puzzle

7. Khuri FR, Wu H, Lee J, et al. Cyclooxygenase-2
overexpression is a marker of poor prognosis in stage |
non-small cell lung cancer. Clin Cancer Res
2001;7:861-7.

CORRECTIONS
doi:10.1136/thx.2007.086330corr1

L Paleari, A Cesario, P Granone, e al. Early
detection of cancer: lessons from lung cancer
CT screening. Thorax 2008;63:566. The
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Patrizia Russo, is Lung Cancer Unit,
National Cancer Institute, Genoa, Italy.
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Clarithromycin vs ciprofloxacin as adjuncts
to rifampicin and ethambutol in treating
opportunist mycobacterial lung diseases and
an assessment of Mycobacterium vaccae
immunotherapy. Thorax 2008;63:627-34.
There is an error in the abstract of this
article. It should read as follows. A trial was
undertaken to compare clarithromycin
(Clari) and ciprofloxacin (Cipro) as third
drugs added to 2 years of treatment with R
and E for pulmonary disease caused by /]
avium-intracellulare (MAC), M malmoense and
M xenopi (REClari and RECiprol).

ANSWER
From the question on page 802.

Two small opacities are seen in the nasopharynx.

Using fluoroscopy, an ENT surgeon was able to identify the
presence of a nasal clip (fig 1) which was removed without
difficulty, hence allowing NIV to continue. The patient had
been using the device at night to keep his nasal flares patent to
help alleviate snoring; he had nasally inhaled the clip with the
added positive pressure of his ventilator. The presence of a
foreign body either in the upper or lower respiratory tract must
always be eliminated when signs of respiratory distress are

observed. Assessment is particularly difficult in patients with
limited communication such as those with bulbar disease of

whatever cause.

2

Snoring is a extremely common condition that can cause l

significant difficulties in relationships and home life. Despite

[C

very limited evidence, there are numerous commercially

available mechanical aids that attempt to keep the nasal air
passages clear. When initiating non-invasive ventilation or

Figure 1

continuous positive airways pressures therapy, one should
check with the patient that these aids are not being used at
night due to the risk of aspiration with added positive pressure.
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Nasal clip device after its removal.
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