992

The International Journal of Tuberculosis and Lung Disease

Figure Chromatograms for drugs extracted from patient hair samples (Panel A) and MDR-TB drug panel (Panel B) showing multiple
transitions monitored for each drug. PZA ¼ pyrazinamide; LFX ¼ levofloxacin; MFX ¼ moxifloxacin; LZD ¼ linezolid; KAN ¼ kanamycin;
DLM ¼ delanamid; BDQ ¼ bedaquiline; cps ¼ counts per second; MDR-TB ¼ multidrug-resistant tuberculosis.

(BDQ), delamanid (DLM), and kanamycin A
(KAN) into this multi-analyte panel (Figure, Panel
B), and patient hair extraction protocols for these
drugs are in progress.
We developed assays to accurately and noninvasively determine long-term exposure to key
second-line anti-tuberculosis drugs in hair within a
single panel. Although various groups have published
multi-TB drug panels in plasma,4–6 to our knowledge
this is the first report demonstrating a similar panel
for MDR-TB drugs in hair. Further analytic validation of these hair assays and testing their utility in
clinical settings is underway.
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Screening for active tuberculosis in a diabetes
mellitus clinic in Soweto, South Africa
People living with diabetes mellitus (DM) have a
three times higher risk of developing tuberculosis
(TB) than people without DM, as well as a five times
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higher risk of death during TB treatment.1,2 Although
DM does not increase TB risk to the same magnitude
as HIV/AIDS (human immunodeficiency virus/acquired immune-deficiency syndrome), DM is more
prevalent and is a significant driver of the global TB
epidemic. In South Africa, a country with an extreme
TB epidemic, the synergistic effect of DM and TB
could reverse recent gains against TB.
We performed a cross-sectional study to identify
patients with active TB in the adult diabetes clinic at
Chris Hani Baragwanath Academic Hospital in Soweto,
South Africa. From June 2014 through January 2015,
672 eligible adults (718 years of age with documented
DM) were interviewed regarding demographics as well
as TB history, risk factors, and symptoms (cough, fever,
night sweats, or weight loss). Symptomatic participants
provided a sputum sample for Xpertw MTB/RIF
analysis (Cepheid, Sunnyvale, CA, USA). Anthropometrics, glycated hemoglobin (HbA1c) level, and DM
treatment were abstracted from medical records.
The average age was 51 years, 61% were female,
median body mass index (BMI) was 31.1 kg/m2
(interquartile range [IQR] 26.0–35.9), and 72% had
type II diabetes. Twenty-seven patients reported at
least one TB symptom and provided a sputum
sample, although no cases of active TB were
diagnosed. Six participants (1%) reported a history
of TB diagnosed after their initial DM diagnosis;
these cases occurred at 4 months, 16 months, 5 years,
10 years, 11 years, and 15 years after DM diagnosis.
Overall, 10% reported a lifetime history of TB.
Eighty-three per cent of our participants were
living in houses, but 88% had a household monthly
income of .1000 Rand (US$70)/month (with 22%
.5000 Rand [US$345]/month), well below the
average income, possibly due to the high proportion
of pensioners in our sample. Eighty-nine per cent had
more than primary education. However, our population had poorly controlled DM, as defined by
elevated HbA1c (median 8.3, IQR 7–10.3), a risk
factor for TB. This expected risk may be mitigated by
other factors that may reduce TB risk in this sample,
including high BMI, nearly universal receipt of
insulin, low smoking prevalence (26% current; 32%
ever), and few with comorbid HIV (48/672 participants, 7%).3 However, we believe this DM clinic to
be representative in this high TB incidence setting.
There are no prior reports of screening for TB in
people with diabetes in South Africa, but meta-analyses
have established an odds ratio of around three in other
settings,1 and the population attributable fraction of
DM for TB in South Africa is currently estimated at
15%.3 Epidemiologic and interventional research must
continue in South Africa and elsewhere to measure the
TB risk in disparate DM populations and detect when
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DM prevalence reaches the critical level necessary to
affect TB rates.4 In addition, the cost-effectiveness of
measures to detect and prevent TB in people with DM
should be evaluated before uniform bi-directional
screening5 is implemented in South Africa.
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