Tumour necrosis factor receptor-75 and
risk of COPD exacerbation in the
azithromycin trial

To the Editor:

We recently found that azithromycin taken daily for 1 year reduced the frequency of acute exacerbations of
chronic obstructive pulmonary disease (AECOPD:s) in subjects who were selected as having an increased
risk of exacerbations [1]. Since azithromycin has potentially adverse effects, identifying patients most likely
to benefit might be useful for targeting therapy. Accordingly, we included a substudy in our trial that was
prospectively designed to determine whether plasma levels at entry, or a change in levels at 3 months of any
of four blood biomarkers, were associated with improved clinical response to azithromycin as compared to
placebo. We chose to study biomarkers of inflammatory pathways likely to be relevant to chronic
obstructive pulmonary disease (COPD) including C-reactive protein (CRP), interleukin (IL)-6, IL-8 and
soluble tumour necrosis factor receptor 75 (STNFR75).

The parent trial comprised 1142 subjects with COPD randomised to receive azithromycin (250 mg orally
each day) or placebo (1:1) for 12 months (ClinicalTrials.gov NCT00325897) [1]. To enrich our population
for subjects more likely to have an AECOPDs, we required that subjects used either systemic corticosteroids,
visited an emergency room or were hospitalised for AECOPD in the preceding 12 months or were using
continuous supplemental oxygen [2]. We required subjects to be free of AECOPD:s or other acute illness for
>4 weeks prior to enrolment and excluded subjects with known congestive heart failure (CHF) and those
with clinically defined bronchiectasis. The primary outcome was time to first AECOPD defined as “a
complex of respiratory symptoms (increased or new onset) of more than one of the following: cough,
sputum, wheezing, dyspnoea, or chest tightness with a duration of at least 3 days requiring treatment with
antibiotics or systemic steroids” [2]. We monitored participants for AECOPDs at follow-up clinic visits at
months 1, 3, 6, 9 and 12 and by monthly phone contacts.

We obtained plasma at enrolment and after 3 months of treatment, and performed ELISA for CRP, IL-6,
IL-8 and sTNFR75. We used Cox proportional hazards models (stratified by clinic as per the parent study)
to relate biomarker levels to time to first AECOPD and paired and unpaired t-tests on an intention-to-treat
basis to determine whether azithromycin affected biomarker levels (natural-log transformed) as compared
to placebo. We then controlled for the following potential confounders: age, sex, smoking status, symptoms
of chronic bronchitis, use of oxygen, inhaled corticosteroids, baseline forced expiratory volume in 1 s
(FEV1) % predicted and compliance (by pill count). We used interaction terms (biomarker x treatment
assignment) to identify biomarkers that were associated with a modification in risk for AECOPD
by treatment.

We obtained blood samples at enrolment in 1037 (91%) of the 1142 subjects in the parent trial [1] (41%
Global Initiative for Chronic Obstructive Lung Disease class III, 21% current smokers and 47% with chronic
bronchitis defined by responses to the St George’s Respiratory Questionnaire). Blood samples were also
available in 890 (78%) subjects at 3 months.

In the subjects who had biomarker analyses, taking azithromycin was associated with a longer time to first
exacerbation than placebo (HR 0.71, p<<0.001), which was similar to that found in the parent trial. Higher
plasma sTNFR75 levels at enrolment were associated with decreased time to first exacerbation (HR 1.21 for
each two-fold elevation in sTNFR75, p=0.020) when stratifying by clinic. This finding persisted when
controlling for age, sex, current smoking, use of oxygen or inhaled corticosteroids, initial FEV1 % pred,
presence of chronic bronchitis and compliance (HR 1.12 for each two-fold elevation in sSTNFR75, p=0.017).
No significant associations were observed with respect to CRP, IL-6 or IL-8 measured at enrolment and
time to first exacerbation in either univariate or multivariate analyses (all p>0.05).

STNFR75 concentrations at enrolment did not predict response to azithromycin (p=0.89 for the interaction
term on Cox-proportional hazard modelling while controlling for clinic, p=0.74 while controlling for clinic
and other potential confounders). However, in pre-specified analyses of change in biomarker levels
over time, a decline in sSTNFR75 concentrations at 3 months identified subjects who benefited
from azithromycin after 3 months in that their time to first exacerbation was longer than that for
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FIGURE 1 Effect of azithromycin on time to first exacerbation by change in soluble tumour necrosis factor-75 (sSTNFR75)
level at 3 months. 890 subjects had biomarker data at enrolment and at 3 months. a, b) Any decline in sSTNFR75 levels
between 0 and 3 months identified subjects in whom azithromycin was superior to placebo after 3 months. ¢, d) In
subjects who did not manifest a decline in sSTNFR75 levels, azithromycin was no better than placebo. Data are adjusted for
centre. Findings persist while adjusting for centre and other potential confounders, e.g. age, sex, current smoking, oxygen
use, inhaled corticosteroid use, forced expiratory volume in il s, bronchitis and compliance. Quartile 1: large decline in
sTNFR75 at 3 months; quartile 2: moderate decline in sSTNFR75 at 3 months; quartile 3: moderate increase in sSTNFR75 at
3 months; quartile 4: large increase in sSTNFR75 at 3 months. HR: hazard ratio.

placebo-treated controls (890 subjects with biomarker data at both enrolment and 3 months; p=0.02 for the
interaction term while controlling for clinic, p=0.018 while controlling for clinic and other potential
confounders). Plotting change in sSTNFR75 by quartiles, we found that any decline in sTNFR75 levels
between 0 and 3 months (the lower two quartiles) identified subjects in whom azithromycin was superior to
placebo after 3 months (fig. 1a and b). We found no other interaction between any of the other biomarkers
and response to azithromycin.

Tumour necrosis factor (TNF) can bind to two receptors, TNF receptor type 1 (CD120a, p55/60 and
TNFR55) and TNF receptor type 2 (CD120b, p75/80 and TNFR75), which we refer to here as TNFR55 and
TNEFR75, respectively. TNFR55 is expressed in most tissues, whereas TNFR75 is only found in cells of the
immune system and endothelial cells [3] and, in particular, marks a “non-classical” subpopulation of
monocytes [4]. Functionally, the soluble TNF receptors may either be endogenous inhibitors of the effects
of TNF-a [5] or stabilise the bioactivity of TNF-a by preventing dissociation of homotrimeric TNF
molecules to inactive monomers [6]. Prior studies of sSTNFR75 in COPD show that sSTNFR75 levels can
serve as a marker of TNF-a levels [7], sSTNFR75 levels are elevated in stable COPD [7] and sTNFR75 levels
are elevated during COPD exacerbations but decrease with resolution of the exacerbation [8]. Finally,
STNFR75 can be elevated in conditions that may complicate COPD such as CHF [9] or bronchiectasis [10].
In this study, TNF-o was below the recommended dynamic range of our assay (3.9-250 pg-mL™) in a
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substantial proportion of pilot samples. Therefore, we chose to study sTNFR75. Our data expand the utility
of measuring sTNFR75 in COPD by confirming its value as a prognostic biomarker for future risk for
exacerbation in a large prospective study and by establishing its value as a biomarker of reduction in
AECOPD risk in a randomised trial. sSTNFR75 levels could have been affected in some subjects in our trial
due to comorbid CHF or bronchiectasis (although both would have to have been subclinical as history was
used to exclude patients with either condition at entry), because of concomitant medications (e.g. use of
statins or P-blockers that can decrease sTNR75 levels in the setting of cardiac disease) or if elevated
STNFR75 levels persisted in any subjects who may have had exacerbations >4 weeks prior to enrolment.
However, treatment allocation was randomised in this clinical trial and unmeasured comorbidities or
medication effects should be randomised across patients treated with placebo versus azithromycin.

In summary, in a prospectively designed biomarker analysis in patients enrolled in a large randomised trial,
we found that higher STNFR75 levels at enrolment were associated with increased risk for AECOPDs in
exacerbation-prone subjects and that declines in sSTNF75 with treatment were associated with the beneficial
effects of azithromycin. If these findings can be validated in future studies, plasma sTNFR75 levels may be
useful in targeting azithromycin use in COPD.
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Pulmonary embolism risk stratification:
where are we heading?

To the Editor:

We read with great interest the paper by SANCHEZ et al. [1], in which the authors suggested that biomarkers
and echocardiography findings would provide additional prognostic information to traditional risk models,
such as the pulmonary embolism severity index (PESI), in normotensive acute pulmonary embolism (PE)
patients. Patients were assigned to low- (PESI I-II), intermediate- (PESI III-IV) and high-risk classes (PESI
V) and further stratified according to right ventricle dysfunction markers (right ventricle/left ventricle ratio,
and troponin and brain natriuretic peptide (BNP) levels). The authors reported that low-risk PESI patients
without any right ventricle dysfunction markers had a significantly lower risk for adverse events than
low-risk patients with abnormal right ventricle/left ventricle ratio, troponin and/or BNP levels. However,
the same results were not found for the remaining PESI classes (intermediate and high risk).
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