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TUBERCULOSIS

 Tuberculosis (TB) today rivals HIV/AIDS as the leading cause of death from infectious diseases. The number 
of TB patients has never been higher than today and the growing proportion of drug-resistant TB is threat-
ening control strategies.

 Threatening global health control strategies, defined as resistant to at least rifam-
picin and isoniazid (two out of the four components of the gold standard treat-
ment), is especially threatening tuberculosis control in many countries with approx-
imately 480 000 new cases globally in 2014. If this was not enough, the incidence 
of extensively drug-resistant TB (XDR-TB), defined as MDR-TB plus resistance to at 
least one of the currently used second-line injectable drug  and fluoroquinolones, is 
presently at around 10% of MDR-TB patients and has already been reported in 105 
countries.1

 According to WHO recommendations, MDR-TB patients should use prolonged 
antimicrobial treatment for at least 20 months, including a minimum of four drugs 
that may be effective against the disease.2 

 In the case of XDR-TB, treatment should include a minimum of five drugs to stand a 
minimal chance to survive the infection.3  Given the increasing incidence of MDR- and 
XDR-cases worldwide, new effective drugs are urgently needed to be incorporated 
into new combination therapies that can shorten treatment and improve outcomes.

480.000
NEW CASES  
GLOBALLY  

IN 2015

AN
TB
IOTIC



This project is funded by the European Union.

OBJECTIVES

 The anTBiotic consortium aims to fuel the long-term TB clinical pipeline while immediately offering new 
options to clinicians when confronted with multidrug-resistant (MDR)-TB. 

 More specifically, the proposed studies aim to:

METHODOLOGY 

 To accelerate and foster the development of new antitubercular drugs, this project will study new compounds 
in the clinic as well as test drug combinations using repurposed drugs that were not previously used against TB 
or that were discarded due to previous resistances. 

 The consortium will undertake remove the “two” novel Early Bactericidal Activity Phase IIa studies (next gener-
ation EBA) with the objective of: 

 Renewing the pipeline: GSK´656 an exciting, clinic-ready new asset for the treatment of TB.

 GSK´656 is a novel protein synthesis inhibitor with a new mechanism of action that has no pre-existent re-
sistance in the field and has the potential to be developed into an oral drug for the treatment of both drug 
sensitive and MDR/XDR-TB as part of future drug combination regimens.

Establish the proof 
of concept of anti-TB 
efficacy in humans of 
a pioneering, first-in-
class, low-dose GSK 
oxaborole clinical drug 
candidate.

Identify a combination 
of β-lactam antibiotics 
suitable for the treat-
ment of MDR TB orally 
or as a once daily intra-
venous or intramuscu-
lar application.

Incorporate the best 
β-lactam combination 
into an explorative 
salvage regimen for un-
treatable patients with 
extensively drug-resis-
tant (XDR)-TB. 1
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 GSK´656 exhibits excellent physicochemical properties (low molecular weight, low lipophilicity and high solu-
bility), meeting all state-of-the-art criteria for oral clinical candidates. In short, the good chemical and in vivo 
metabolic stability (rat, dog, marmosets) together with its good oral bioavailability, low volume of distribution 
across species and low human efficacious dose (<200 mg/day) suggests a low propensity for drug-drug in-
teractions.

 The compound is currently undergoing First Time In Human (FTIH) clinical evaluation.

 Repurposing an optimised combination of meropenem or ertapenem and amoxicillin-clavulanate for MDR/XDR-
TB chemotherapy.

 The repurposing strategy of β-lactam combinations is based on a positive proof concept generated within FP7 
and EDCTP-funded projects for the combination of meropenem with amoxicillin-clavulanate for TB chemo-
therapy.

 This evidence is further supported by a growing body of clinical reports where the combination of meropenem 
and amoxicillin/clavulanate appears to effectively contribute to sputum conversion in MDR/XDR therapeuti-
cally destitute TB patients.4 Likewise, ertapenem has been successfully incorporated into regimens to treat 
MDR-TB. Ertapenem is a more attractive carbapenem than meropenem for the clinic because of its equal anti-
tubercular potency and shorter half-life, which allows once daily dosing.

 Re-establishing the efficacy of rifampicin for the treatment of MDR/XDR-TB. 

 Despite its well established status as the cornerstone of TB chemo-
therapy, resistance to rifampicin is becoming progressively more com-
mon. Rifampicin is essential to short-course chemotherapy for TB (i.e., 
a 6-month regimen) and without it our ability to provide short-course 
drug regimens is severely compromised, leading to higher program costs 
and a larger burden of infection. Interestingly, rifampicin is not used at its 
optimal clinical dose due to toxicity concerns. In fact, recent studies have 
shown a direct relation between dose increase and therapy efficacy.

 Moreover, the β-lactam class has been shown to act with synergy when 
combined with rifampicin in vitro and we hypothesise that this effect will 
translate into the clinic.
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 Exploring the predictive potential of Positron Emission Tomography (PET) integrated with computed to-
mography (CT) as a non-invasive approach to evaluate drug action.

 The acquisition of PET/CT data at 0 and 2 weeks will hopefully complement the more traditional CFU (col-
ony forming units) and TTP (time to culture positivity) EBA sputum markers and further substantiate the 
correlation between early PET/CT signals and the sterilizing potential of individual drugs or drug regimens. 
Should this correlation be confirmed, this would impact future clinical trial design, shortening clinical  de-
velopment timelines and lowering the uncertainties associated in the transition between the initial 2-week 
phase II studies and the costly longer term phase IIb/III trials.

 Validating new EBA biomarkers as surrogates for treatment outcome.

 The identification of biomarkers that reflect the early therapy-induced immunological and bacteriological 
changes could lead to improved treatment monitoring, better prediction of treatment response and a 
better classification of patients demanding longer treatment than those responding positively to shorter 
regimens.

 The anTBiotic project proposes to measure an extensive panel of biomarkers that could complement se-
quential numeration of CFUs on solid media and TTP.

 The project will also use in silico predictions to shorten the drug development cycle. 

 The use of mathematical models during the early development of new 
antibiotics has the potential to speed up these processes. These models 
can inform optimal dosing strategies from data collected in preclinical 
development and also address bottlenecks between early clinical devel-
opment and phase III, where TB relapse is assessed.

 A new in silico approach for the prediction of optimal dosing5 connect-
ing processes within single bacteria with the dynamics of entire bacte-
rial populations within patients, enables the extrapolation of basic mo-
lecular mechanisms of drug action into response signals to treatment. 
This will be applied to find the optimal dosing regimen for the different 
trials and prevent relapse.

SHORTEN 

THE DRUG DEVELOPMENT
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EXPECTED RESULTS

 The expected project outputs are: 

 A novel anti-TB chemical entity to be further progressed to Phase IIb and III clinical trials, towards be-
coming a new approved TB drug.

 New drug regimen options for the treatment of MDR/XDR-TB with agents that are presently out of pat-
ent protection and available in the market (meropenem or ertapenem and amoxicillin/clavulanate). 

 Open the door to the reinstatement for MDR/XDR-TB treatment of a pivotal TB drug (rifampicin). 
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EXPECTED IMPACTS

 This project will contribute to address major challenges and needs identified for TB treatment, namely:

 Addressing drug resistance that compromises the effectiveness of first-line and also second-line antitu-
bercular drugs, typically less effective, more toxic, costly, and requiring painful injections, which causes 
failures in adherence, fueling the emergence of XDR-TB. For this purpose, novel chemical entities with 
new mode of action and no expected cross-resistance with current drugs are urgently needed.  Devel-
opment compound GSK´656 has the potential to meet these requirements.

 Contributing to treatment shortening to facilitate compliance, which is one of the main goals pursued by 
major TB stakeholders (WHO, TB Alliance, Stop TB Partnership, etc).

 Providing new drugs for new combination ther-
apies, as regimens for TB treatment must contain 
multiple drugs (3 or more) to avoid the selection of 
resistance. 

 Developing innovative tools that improve TB clini-
cal practice. 

 Contributing to ending the TB epidemic by 2030, 
which is one of the targets under Goal 3 of the Sus-
tainable Development Goals (SDGs) approved by 
the General Assembly of the United Nations in Sep-
tember 2015.

 Making best use of the limited funding, which is one 
the main obstacles for TB drug development in an 
area of uncertain/null return of investment for de-
velopers, added to the usual high attrition rates suf-
fered in the anti-infectives drug development. 
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