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CARBALIVE Trial Design Summary

Primary endpoint

Population

Key inclusion criteria

Safety and tolerability during 3 months of treatment. Secondary endpoints 
include organ function and endotoxin activity

Stable decompensated cirrhosis. n=28(1) double-blinded randomised 
1:1 to placebo. 4g/day (and 8g/day terminated due to COVID-19)

m/f ≥ 18. Abstinence from alcohol for previous 4 weeks. 
Diuretic-responsive ascites. Child-Pugh score 7-11
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1The trial as a whole was analysed on an “Intention to Treat” basis. This is a standard approach designed to avoid non-random artefacts affecting a randomised trial. It may mean that data from patients who did not complete the study are included in 
the analysis. Trial included 14 patients in each arm of the 4g dose. Completed with 13 in CARBALIVE (1 drop out: non compliance). Placebo: 14 included, 12 dosed; 10 completed (2 dropouts: 1 non compliance; 1 withdrawal due to AE in the placebo).

Randomised controlled
Double Blinded trial



This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under grant agreement No 634579 . 

RCT Potential Efficacy Signals(1)

1. Above-presented conclusions were presented at the Carbalive Investigators' meeting held on 29 October 2020 & are based on preliminary analyses that may change

Markers of systemic (whole body) inflammation showed improvement trends in the Carbalive treated patients compared to the placebo group at week 12
(W12) compared to the start (baseline). i) LPS induced whole blood ROS – ROS means “reactive oxygen species” and is a category of cell killing
molecules linked to the interaction between LPS and TLR4; ii) C-reactive protein is an acute phase reactant produced by the liver in response to
inflammation; iii) IL-6 (interleukin 6) is a part of the immune system produced in response to PAMPS such as LPS, and iv) TNF-⍺ (Tumor Necrosis
Factor-alpha) is part of the immune system linked to an increasing immune response including inflammation and cell death.

In each case, data set consists of n=13 for Carbalive and n=10 for control arm. In each case, the bar charts above combine data from all the time points in 
every patient, if available.  The data are combined using a technique called linear mixed modeling in which lines of regression for each patient have a line 
of regression fitted to them, with highly variable time series given a lower weight
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Carbalive Designed to Improve Mucosal Environment –
Barrier Function / Microbial Profile?(1)

1. Above-presented conclusions were presented at the Carbalive Investigators' meeting held on 29 October 2020 & are based on preliminary analyses that may change

Measures of gut-specific health also improved and were consistent with a reduction in gut leakiness. i) IL-21 (interleukin 21), IL-1β ((interleukin 1β),
TNF-a and IFN-y (interferon y) are all pro-inflammatory molecules whose levels showed a reducing trend in patients taking Carbalive compared to
those on placebo. IL-17A (interleukin 17A) is regulatory cytokine, and its levels fell transiently but recovered in week 12. IL-1β, which promotes the part
of the immune system called T-Cells, trended lower, while IL-10, which is anti-inflammatory, trended higher. Ammonia, whose presence is characteristic
of complications of cirrhosis, trended lower. D-lactate, which is a marker of bacterial metabolism, tended to improve compared to placebo-treated
patients.
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A reduction in gut leakiness is also evidence when comparing levels of D-lactate (a product of bacteria) in the gut and in the blood. The right
hand pair of charts show that blood plasma levels of D-lactate fall in patients treated with Carbalive and not the placebo. By contrast, in the
gut (left hand pair of charts) levels if D-lactate are steady or rise in both Carbalive and placebo groups. Taken together, this indicates that
more D-lactate is leaking from the gut of placebo-treated patients than Carbalive-treated patients

Carbalive Restoration of Barrier Function(1)
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Potential Effects of CARBALIVE on the Pathophysiology of Cirrhosis(1)

1. Above-presented conclusions were presented at the Carbalive Investigators' meeting held on 29 October 2020 & are based on preliminary analyses that may change
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RCT Preliminary Analysis(1)

Objectives Observations Implications
Primary objective:
1. Safety and tolerability of a 

4g daily dose and an 8g daily 
dose, to understand the 
safety of the device in this 
population, to determine 
the optimal dose range

1. 4g dose was shown to be safe and 
tolerable. No serious adverse 
events were observed

2. The study using the 8g was 
terminated early due to COVID

• The results of this study paves 
the ways for next stage of 
clinical trials which should 
include an 8g dose to evaluate 
safety and clinical efficacy of 
CARBALIVE

Secondary objectives:
1. Assessment of changes in 

blood endotoxin activity
2. Assessment of changes in 

organ function 
3. Assessment of changes in 

nutritional status

1. The severity of endotoxemia was 
reduced

2. Evidence that CARBALIVE impacts 
positively on the severity of 
systemic inflammation, gut health 
and metabolism

3. Clear evidence of changes in the 
microbiome profile in the 
CARBALIVE treated patients

4. No deleterious impact of 
CARBALIVE on nutritional status or 
organ function

• The impact of CARBALIVE on 
inflammation suggests potential 
target population being 
patients with acute 
decompensation of cirrhosis

• The widespread changes in the 
microbiome allows wider use of 
CARBALIVE to evaluate other 
diseases associated with 
altered microbiome

1. Above-presented conclusions were presented at the Carbalive Investigators' meeting held on 29 October 2020 & are based on preliminary analyses that may change
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