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Identification and evaluation of diagnostic biomarkers that predict
TB disease progression are elaborate and complicated undertakings,
since the number of incident cases even in high risk study populations
is usually low and the definition of latent M.tb infection through a
positive TST or IGRA test result is inaccurate. Using a retrospective
case-control study approach embedded in the Amsterdam Cohort Studies
on HIV infection and AIDS (van den Hoek et al., 1988), Sloot et al. (in press)
identify a transcriptional signature within Peripheral Blood Mononuclear
Cells, which identifies HIV-positive subjects who are later diagnosed with
active TB disease. 55 to 250 days prior to TB diagnosis, IL13 transcription
was detected in six out of 14 TB progressors and linked to differential ex-
pression of 50 additional genes, including type I IFN signature genes,
while no subject in the control group expressed IL13. It can be assumed
that this signature is part of an early host immune response to mycobac-
terial replication in vivo. Whether it is a hallmark of deficient immuno-
logical control of the pathogen invariably linked to progressive disease
or rather reflective of pathogen activity independent of subsequent dis-
ease progression remains unclear.

The study by Sloot et al. supports the concept that a diagnostic ap-
proach based on host biomarkers cannot only improve the diagnosis
of active TB in populations where a conventional sputum-based diagno-
sis is difficult (e.g. in children, HIV-positives, extra-pulmonary TB), but
might further allow identification of subjects with sub-clinically active
M.tb replication. Other recent articles also highlighted the potential of
host biomarkers based on transcriptional (Anderson et al., 2014;
Joosten et al., 2012) or novel T cell signatures (Portevin et al., 2014;
Harari et al., 2011; Schuetz et al., 2011) to improve diagnosis of active
TB and possibly also allow early detection of TB disease progression. It
is widely accepted that often a substantial time interval exists between
infection with M.tb, and diagnosis of symptomatic disease. Individuals
who develop active TB disease after primary infection frequently do so
within the first two years (Marais et al., 2004). This specific characteris-
tic of M.tb infection provides a window of opportunity for more accu-
rate identification of individuals currently progressing to active TB
using such novel biomarkers and to target them for early therapeutic in-
tervention. Particularly in high risk populations such as HIV-positives,
TB-contacts or IFN-gamma release assay converters (or TST skin-test

DOI of original article: http://dx.doi.org/10.1016/j.ebiom.2014.12.001.
* Corresponding author at: Department of Infectious Diseases and Tropical Medicine,
Medical Centre of the University of Munich (LMU), Munich, Germany.

http://dx.doi.org/10.1016/j.ebiom.2015.01.009

converters) this approach might be more attractive than the current
suboptimal algorithms with very limited specificity to trigger isoniazid
preventive treatment, which likely result in overtreatment (American
Thoracic Society, 2000). The use of novel host biomarkers in such a
strategy would not only help to significantly reduce TB disease morbid-
ity by detection of those subjects with the highest risk of active TB de-
velopment in a “pre-clinical” stadium and motivating them and the
treating medical staff to adhere to preventive treatment, but could
also help to abrogate the MTB transmission chain and hence contribute
to the EndTB Strategy by WHO and to the vision of a world free of TB in
2050 (WHO, 2014).

Future research in the field of host biomarkers predictive of TB disease
should be aiming at simplifying current diagnostic approaches into
affordable products applicable on a large scale. Simultaneously, pro-
spective large scale studies on early detection of progressive TB disease
will be necessary (even though complicated to conduct) to further
confirm the diagnostic accuracy and feasibility of these novel bio-
markers in the field. Especially, the specificity for progressive versus
non-progressive/latent M.tb infection needs to be assessed, as well as
the biomarkers ability to distinguish between TB and other inflammato-
ry diseases. An assessment of host biomarkers would require validation
work in patient populations with different genetic backgrounds, as eth-
nicity can influence the composition of the host response, making such
studies even larger. Significant effort is still required until the applica-
tion of such novel diagnostic strategies on a large scale could be
achieved. Nonetheless, new diagnostic host markers for early identifica-
tion of progressive TB disease might herald a new era in TB diagnosis
and early treatment.

Conflicts of interest
The authors declared no conflicts of interest.

References

Anderson, S.T., Kaforou, M., Brent, AJ., Wright, VJ., Banwell, C.M., Chagaluka, G., Crampin,
A.C., Dockrell, H.M., French, N., Hamilton, M.S., Hibberd, M.L., Kern, F., Langford, P.R.,
Ling, L., Mlotha, R., Ottenhoff, T.H., Pienaar, S., Pillay, V., Scott, J.A., Twahir, H.,
Wilkinson, RJ., Coin, LJ., Heyderman, R.S., Levin, M., Eley, B., Consortium, 1., Group,
KT.S., 2014. Diagnosis of childhood tuberculosis and host RNA expression in Africa.
N. Engl. J. Med. 370, 1712-1723.

American Thoracic Society, 2000. Targeted tuberculin testing and treatment of latent tu-
berculosis infection. MMWR Recomm. Rep. 49, 1-51.

Harari, A., Rozot, V., Enders, F.B., Perreau, M., Stalder, ].M., Nicod, L.P., Cavassini, M.,
Calandra, T., Blanchet, C.L, Jaton, K., Faouzi, M., Day, CLL., Hanekom, W.A,, Bart, P.A,,

2352-3964/© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ebiom.2015.01.009&domain=pdf
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0005
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0005
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0010
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0010
http://dx.doi.org/10.1016/j.ebiom.2015.01.009
http://dx.doi.org/10.1016/j.ebiom.2014.12.001
http://dx.doi.org/10.1016/j.ebiom.2015.01.009
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.sciencedirect.com/science/journal/03064603

108 A. Rachow et al. / EBioMedicine 2 (2015) 107-108

Pantaleo, G., 2011. Dominant TNF-alpha + Mycobacterium tuberculosis-specific
CD4+ T cell responses discriminate between latent infection and active disease.
Nat. Med. 17, 372-376.

Joosten, S.A., Goeman, ].J., Sutherland, J.S., Opmeer, L., De Boer, K.G., Jacobsen, M.,
Kaufmann, S.H., Finos, L., Magis-Escurra, C., Ota, M.O., Ottenhoff, T.H., Haks, M.C.,
2012. Identification of biomarkers for tuberculosis disease using a novel dual-color
RT-MLPA assay. Genes Immunol. 13, 71-82.

Marais, BJ., Gie, R.P., Schaaf, H.S., Hesseling, A.C., Obihara, C.C., Starke, ].J., Enarson, D.A.,
Donald, P.R,, Beyers, N., 2004. The natural history of childhood intra-thoracic tubercu-
losis: a critical review of literature from the pre-chemotherapy era. Int. J. Tuberc. Lung
Dis. 8, 392-402.

Portevin, D., Moukambi, F., Clowes, P., Bauer, A., Chachage, M., Ntinginya, N.E., Mfinanga,
E., Said, K., Haraka, F., Rachow, A., Saathoff, E., Mpina, M., Jugheli, L., Lwilla, F., Marais,
BJ., Hoelscher, M., Daubenberger, C., Reither, K., Geldmacher, C., 2014. Assessment of
the novel T-cell activation marker-tuberculosis assay for diagnosis of active

tuberculosis in children: a prospective proof-of-concept study. Lancet Infect. Dis.
14, 931-938.

Schuetz, A, Haule, A, Reither, K., Ngwenyama, N., Rachow, A., Meyerhans, A., Maboko, L.,
Koup, R.A.,, Hoelscher, M., Geldmacher, C., 2011. Monitoring CD27 expression to
evaluate mycobacterium tuberculosis activity in HIV-1 infected individuals in vivo.
PLoS One 6, €27284.

Sloot, R., Van Der Loeff, M.E.S., Vanzwet, E.W., Haks, M.C., Keizer, S.T., Scholing, M.,
Ottenhoff, T.H.M., Borgdorff, M.W., Joosten, S.A., 2015. Biomarkers can identify pul-
monary tuberculosis in HIV-infected drug users months prior to clinical diagnosis.
EBioMed. http://dx.doi.org/10.1016/j.ebiom.2014.12.001 (in press).

Van Den Hoek, J.A,, Coutinho, R.A,, Van Haastrecht, HJ., Van Zadelhoff, AW., Goudsmit, ].,
1988. Prevalence and risk factors of HIV infections among drug users and drug-using
prostitutes in Amsterdam. AIDS 2, 55-60.

WHO, 2014. http://www.who.int/tb/features_archive/researchforTBelimination_meeting/
en/.


http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0015
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0015
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0015
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0015
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0020
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0020
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0025
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0025
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0025
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0030
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0030
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0030
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0030
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0035
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0035
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0035
http://dx.doi.org/10.1016/j.ebiom.2014.12.001
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0045
http://refhub.elsevier.com/S2352-3964(15)00032-8/rf0045
http://www.who.int/tb/features_archive/researchforTBelimination_meeting/en/
http://www.who.int/tb/features_archive/researchforTBelimination_meeting/en/

	Early Identification of Progressive TB Disease Using Host Biomarkers
	Conflicts of interest
	References


