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Introduction Mycobacterium tuberculosis (MTb) causes approxi-
mately two million deaths each year. Extensive lung destruction
is a hallmark of pulmonary tuberculosis and is caused by the
breakdown of lung extracellular matrix by host matrix metallo-
proteinases (MMPs). Hypoxia upregulates gene expression and
secretion of many inflammatory mediators via hypoxia-inducible
factor (HIF-1a). Hypoxia has been demonstrated in several ani-
mal models of TB infection but no studies have been performed
to investigate hypoxia in humans.
Methods To investigate the presence of hypoxia in human M.tb
infection we performed PET-CT scanning using the hypoxia
tracer [18F]FMISO in patients with pulmonary infection. Next,
primary human monocyte-derived macrophages (MDMs) and
human respiratory epithelial cells were stimulated by M.tb
H37RV or conditioned media from Mtb-infected monocytes
(CoMTb) in a specially commissioned hypoxia workstation at
1% O2, 5% CO2. MMPs and their specific inhibitors (TIMP-1/
2) were analysed by ELISA, Luminex array, zymography and
confocal microscopy. Gene expression was analysed by qPCR
and promoter activity by dual luciferase activity. Total HIF-1a
was measured by western analysis. The effect of HIF-1a block-
ade was investigated using HIF-1a siRNA.
Results PET-CT scans demonstrated evidence of tracer trapping
in regions of consolidation and in regions surrounding pulmo-
nary cavities indicating severe hypoxia. Hypoxia potently upre-
gulated MMP-1 in M.tb-stimulated primary MDMs and MMP-1
and MMP-9 in respiratory epithelial cells compared to normoxia
(p < 0.001). Similarly, hypoxia increased MMP-1 gene expres-
sion -2500 fold and potently increased MMP-1 promoter activity
(p < 0.001). Site-directed mutagenesis of the NFkB binding site
in the MMP-1 promoter and SC514 and helenalin chemical
inhibition demonstrated that increased MMP-1 activity in hypo-
xia was regulated via an NFkB dependent mechanism. M.tb
infection caused stabilisation of HIF-1a protein even under con-
ditions of normoxia but was more pronounced in hypoxia.
Immunohistochemistry of patient samples demonstrated strong
HIF-1a immunoreactivity in tuberculosis patients compared to
controls. HIF-1a siRNA confirmed that increased MMP-1 activ-
ity in hypoxia occurred by a HIF-1a-dependent mechanism.

Abstract T3 Figure 1. Axial and coronal PET-CT images of a
female patient with pulmonary Tb. Trapping of the hypoxia tracer
18F-FMISO in TB-infected regions confirms severe hypoxia.

Conclusion We demonstrate for the first time that severe hypo-
xia develops within pulmonary TB lesions. Hypoxia increases

M.tb-driven MMP-1/9 gene expression and secretion in a HIF-
1a-dependent manner. These results support the hypothesis that
during Tb infection, hypoxia develops and promotes
immunopathology.
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Introduction The effect of COPD on work is poorly under-
stood. Approximately 40% are of working age, however,
employment rates are lower compared to others. Little is known
about characteristics of COPD patients who remain in employ-
ment compared to those who do not.
Aim To assess which factors are associated with employment sta-
tus among working age COPD patients.
Methods 2000 patients with COPD from primary care are being
recruited into a three-year cohort study. In addition to clinical
data, occupational history and work performance are assessed.
Interim baseline data was used to assess associations between
employment status, co-morbidities, COPD assessment test (CAT)
scores (impact of COPD on HRQL), lung health, BMI and exer-
cise capacity among COPD patients of working age.
Results Of the 1094 patients recruited 31.8% (n = 348) were
of working age (mean age 54.9), of whom 31.6% (n = 110)
were in work. Compared to those not in work, working patients
were more likely to be male (72.7% vs 52.5%) but were similar
in terms of smoking history (ever smokers: 94.4% vs 91.3%).

Overall, working patients had fewer co-morbidities. Adjusted
for age, sex and smoking status, they were less likely to have car-
diovascular disease (OR = 0.58; 95% CI 0.38–0.87), gastro-
intestinal disease (OR = 0.37; 0.20–0.69), cancer (OR = 0.09;
0.01–0.72)) and osteoarthritis (OR = 0.4; 0.19–0.84). Being in
work was associated with less dyspnoea (OR = 0.12; 0.05–0.25
for MRC grade 1 vs. grade 5), higher quality of life
(OR = 0.34; 0.14–0.85 for low vs. very high CAT score) and a
greater exercise capacity (OR = 1.14; 1.08–1.19), but BMI was
not associated with employment status (OR = 1.0; 0.97–1.06).
There was no difference in disease severity (assessed by GOLD
stage) between the two groups (p for trend = 0.16).
Conclusions This is the first primary care study in the UK to
consider the impact of COPD on work capability. COPD
patients who are in work tend to be healthier, are less breathless
and have a better quality of life than those not in work, even
though disease severity in the two groups was similar. The find-
ings from this analysis suggest that being in work is good for
health but longitudinal studies are needed to confirm this.
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