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Predicting the prognosis in acute liver failure:
results from a retrospective pilot study using the

LiMaX test

Lock, et al. Nowadays, acute liver failure is a

major cause of short mortality with a poor prognos-

tic. Assessment of hepatic function is crucial in the

follow-up of patients with fulminant liver failure.

Breath testing has been used experimentally and clin-

ically for several years; it is based on the principle

that a measurable metabolite of an ingested substrate

is expelled by the respiratory system.1 The ideal

substrate would be metabolized solely by the liver

and therefore selectively reflect liver metabolic func-

tion. To improve the diagnostic efficacy of these

tests, several quantitative approaches have been pro-

posed to measure metabolic liver function.2

The LiMaX test, a breath quantitative test that

determines the absolute quantity of the cytochrome

P450 1A2 (CYP1A2) system which is exclusively ex-

pressed in hepatocytes acinus and is proportional to

parenchymal volume therefore that is not influenced

by drugs or genetic variations.

A substance exclusively metabolized by CYP1A2 is

methacetin which is transformed by demethylation

and oxidation to acetaminophen in the endoplasmic

reticulum of hepatocytes.2,3

In this study, Lock, et al. determine the maximal

liver function capacity for predicting the prognosis

of ALF. Twelve patients with ALF diagnosis caused

by viral hepatitis (n = 2), toxic liver injury (n = 3)

and cryptogenic liver failure (n = 7) were analyzed.

Seven patients recovered from ALF and were dis-

charged for liver transplantation, while from the

non recovery group four patients died and one un-

dergone liver transplantation. According to hepatol-

ogy scores (MELD and Kings College criteria) there

were no differences between both groups, meanwhile

LiMAx data achieved statistical significance despite

the small sample size. Results obtained were 19 ± 19

(16-62) for non-recovery vs. 94 ± 119 (39-378) μg/

kg/h for recovery (P = 0.018). Subsequently, ROC

curve analysis indicates an area under ROC of 0.94

(95% confidence interval 0.74-1.00, P < 0.019) with

a best cut off of 38 μg/kg/h.

Regarding this data, the authors propose that the

LiMAx test cannot only determine ALF itself, but

can potentially differentiate between those patients

with spontaneous recovery and those that require

urgent liver transplantation. This study highlights

the markedly impaired in patients with ALF which

could be a prognostic value for predicting the out-

come as well as the option of liver transplantation.

However, bear in mind that in order to confirm and

validate the results of this study, a multicenter study

must be performed on a larger patient population

with several degrees of damage. Therefore a period

of analysis based on a rigorous and clinical evalua-

tion of the tests would assist in investigating the

clinical utility of each biochemical test.

© 2019, Fundación Clínica Médica Sur, A.C. Published by Elsevier España S.L.U. This is an open access article under the CC BY-NC-ND 
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The size does matter in
the assessment of liver fibrosis with transient

elastography (FibroScan®)

Cirrhosis is the end result of many types of chro-

nic liver injury, is characterized histologically by ex-

tensive fibrosis in association with the formation of

regenerative nodules.4 Patients with cirrhosis are at

higher risk of morbidity and mortality,5 hence the

importance of early detection of fibrosis stages.

The accuracy of liver biopsy in assessing fibrosis

may be questioned because of sampling error and

interobserver variability.6 Non-invasive methods

such as transient elastography (FibroScan®,

Echosens, Paris) has been evaluated for the detec-

tion of hepatic fibrosis and cirrhosis with good

results. Castera, et al. prospectively compared

transient elastography (TE) with other noninvasive

methods such as FibroTest, APRI, and liver biopsy

in patients with hepatitis C virus showing an

AUROC > 0.9 for F3 of METAVIR.7

TE was validated by Foucher, et al. in different

etiologies of chronic liver disease such as hepatitis C

virus or hepatitis B virus infection, alcohol, and

non-alcoholic fatty liver disease (NAFLD).6 Obesity

is a common and well-documented risk factor for

NAFLD,8 the prognosis depends of histological seve-

rity. Wong, et al. evaluated the accuracy of TE for

the diagnosis of fibrosis and cirrhosis in patients

with NAFLD establishing a high negative predictive

value to exclude advanced fibrosis.9 Liver stiffness

measurement (LSM) has limitations. LSM failure

[defined as an interquartile range (IQR)/LSM ratio

above 0.30, a success rate below 60% or a number of

successful acquisitions less than 10] was reported in

11.6 to 18.4%.10 Failure is associated independently

with body mass index (BMI) > 30 kg/m2 (OR 7.5)

emphasizing the need for technological improve-

ments in this group of patients.10

Myers, et al.11 evaluate the feasibility and diag-

nostic performance of the FibroScan XL probe for

LSM in overweight and obese patients with chronic

liver disease. Compared with the M probe, the Fi-

broScan XL probe reduced the TE failure (1.1 vs.

16%) and facilitates reliable LSM (73 vs. 50%) in pa-

tients with BMI > 28 kg/m2, with comparable accu-

racy. Similar findings were reported by de

Lédinghen, et al.;12 a strong correlation between M

and XL values, proposing the use of M probe as a

first step for LSM, with a comparable diagnostic ac-

curacy between M and XL probe in overweight and

obese patients in 91.2% of the cases.

In this number of Annals of Hepatology Lai-

Hung, et al. evaluate the cut-off values of M probe

to XL probe for diagnosis of advanced fibrosis in a

large prospective, multicenter cohort of overweight

and obese patients who underwent LSM by TE.

Cut-off values were established by discretized LSM-

M probe, and use of LSM-XL probe to predict ran-

ges. The overall accuracy was 89% for < 4.8 kPa

or > 10.6 kPa, in patients with BMI 25-30 kg/m2

that was subsequently validate in a subgroup of pa-

tients who underwent liver biopsy. The XL cutoffs

at 4.8 kPa and 10.7 kPa were the best estimate of

6.0 kPa and 12.0 kPa of M probe for patients with

overweight. Obese patients might use M probe cut-

offs for XL probe.13 The change in cut-off values

has important clinical implications. The reduction

of these values will move more patients to increa-

sed risk of liver fibrosis. In the validation cohort

the new cut-off values put out from no fibrosis 19%

of patients, and 13% were moved to the gray zone,

and 6% goes to advanced fibrosis. This change was

similar in the exploratory cohort reducing the non

fibrosis 16%, and increasing the gray zone 12%,

and advanced fibrosis 4%. This change is very si-

milar for obese and non-obese group in the explora-

tory cohort.

There is no doubt about the importance of the ad-

justment of LSM, and the validation of this proposal

in other obese and non-obese population. But also we

need remark the implications for the practitioner, which

will face an important clinical question. How to

manage more patients in the grey zone of TE? Further

research is necessary to answer this, and the contri-

bution of these cut-offs will raise new questions.

Acute phase proteins for the diagnosis of bacterial
infection and prediction of mortality in acute

complications of cirrhosis

Lazzarotto, et al. Decompensated liver cirrho-

sis is characterized by the presence of several condi-

tions with a poor prognosis such as bacterial

infections that in consequence precipitate liver failure

and cause death in most cases. Spontaneous bac-

terial peritonitis, urinary tract infections, respira-

tory infections and bacteraemia are the most

frequent infective complications in cirrhosis.14,15

There has also been an interest in finding a test

that would identify patients at high risk of infection
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as well as the prognosis. These patients could then

be followed more closely, and infection could per-

haps be detected and treated at an earlier more sur-

vivable stage. In this context, the aim of the present

study was to evaluate the performance of two inflamma-

tory serum markers C reactive protein (CRP) and

procalcitonin (PCT) for the diagnosis of bacterial

infection in patients with decompensated liver cir-

rhosis, and to investigate the association between

theses biomarkers and short-term mortality.

In a group of 64 cirrhotic patients and a total of

81 admissions due to clinical complications of the

disease were analyzed in the prospective study.

Results from present study show that were esti-

mated the sensitivity and specificity by measuring

area under ROC curves of CRP and PCT for the

diagnosis of infection. CRP levels > 29.5 exhibited

sensitivity of 82% and specificity of 81% for the

diagnosis of bacterial infection. By the other

hand, PCT levels > 1.10 showed sensitivity of

67% and specificity of 90%. Interestingly higher

levels of CRP (P = 0.026) and PCT (P = 0.001)

were observed among those who died within three

months after admission.

Regarding these data serum CRP and PCT may be

used as sensitive screening tools for detecting the

presence of current bacterial infection and predic-

ting subsequent outcomes in this kind of patients.

Perhaps as the authors mention, the small size sam-

ple was similar to most studies in this field, however

the data observed require external validation by

prospective studies with a bigger number of pa-

tients, especially with regard to the chosen cutoffs

of both inflammatory markers. This tool could be

worked into an orchestrated care plan for patients

with cirrhosis. Actually in hepatology, it is very

well known that many useful biomarkers have been

described and are being used clinically to help make

decisions regarding patient care. With the new era of

validated and tested biomarkers for bacterial infec-

tions in decompensated cirrhosis will make more

sense to use to guide duration of antibiotic treat-

ment as well as to involve in other risk factors that

endanger the clinical condition of these patients.16
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