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Abstract
AIM: To determine the evolution of transient elastography (TE) in patients with alcoholic liver disease according to alcohol cessation or continuation. 
METHODS: We retrospectively selected in our local database all patients who had two TE between June 2005 and November 2010 with chronic alcohol excessive consumption and excluded those with associated cause of liver disease. TE was performed at least one week apart by senior operator. TE examinations with less than ten successful measures or with an interquartile range above 30% were excluded. We retrospectively reviewed file of all patients to include only patient followed up by trained addictologist and for which definite information on alcohol consumption was available. Concomitant biological parameters [aspartate amino transferase(AST), alanine amino transferase(ALT) and gamma-glutamyl transpeptidase (GGT)] within 4 wk of initial and final TE were recorded. Putative fibrosis score according to initial and final TE were determined with available cut-off for alcoholic liver disease and hepatitis C. Initial and final putative fibrosis score were compared according to alcohol consumption during follow-up.
RESULTS: During the study period 572 patients had TE examination for alcoholic liver disease and 79 of them had at least two examinations. 37 patients met our criteria with a median follow-up of 32.5 wk. At the end of the study, 13 (35%) were abstinent, and 24 (65%) relapsers. Eight patients had liver biopsy during follow-up.  TE decreased significantly during follow-up in 85% of abstinent patients (median -4.9 [-6.1,-1.9]), leading to a modification of the putative fibrosis stage in 28% to 71% of patient according to different cut-off value. In relapsers TE increased in 45% and decreased in 54% of patient. There was no statistical difference between initial and final TE in relapsers. In the overall population, using 22.6 kPa as cut-off for cirrhosis, 4 patients had cirrhosis at initial TE and 3 patients had cirrhosis at final TE. Using 19.5 kPa as cut-off for cirrhosis, 7 patients had cirrhosis at initial TE and 5 patients had cirrhosis at final TE. Using 12.5 kPa as cut-off for cirrhosis, 16 patients had cirrhosis at initial TE and 15 patients had cirrhosis at final TE. Evolution of biological data was in accordance with the relapse or abstinent status: abstinence ratio (duration of abstinence/duration follow-up) was correlated with AST ratio (rho = -0.465, P = 0.007) and GGT ratio (rho = -0.662, P < 0.0001). GGT was correlated with initial (rho = 0.488, P = 0.002) and final TE (rho = 0.49, P < 0.005). Final TE was correlated with AST (rho = 0.362, P < 0.05). Correlation between TE ratio and AST ratio (rho = 0.44, P = 0.01) revealed that TE varied proportionally to AST for all patients irrespective of their alcohol status. The same relationship was observed between TE ratio and GGT ratio (rho = 0.65, P < 0.0001). Evolution of TE was significantly correlated with the ratio of time of abstinence to observation time (rho = -0.387, P = 0.016) and the evolution of liver enzymes.
CONCLUSION: TE significantly decreased with abstinence. Results of TE in alcoholic liver disease cannot be interpreted without taking into account alcohol consumption and liver enzymes.
© 2012 Baishideng. All rights reserved.
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INTRODUCTION 

Alcohol excessive consumption is a major public health issue
 ADDIN EN.CITE 
[1, 2]
 as it may lead to liver fibrosis and cirrhosis with life threatening complications such as hepatocellular carcinoma
 ADDIN EN.CITE 
[3]
, liver failure and death
 ADDIN EN.CITE 
[4]
. Early diagnosis of cirrhosis is an important goal as it may promote change in alcohol consumption by increasing motivation in patients and lead for specific screening of esophageal varices5[]
 or hepatocellular carcinoma6[]
. Diagnosis of cirrhosis can be easy when patients have clinical
 ADDIN EN.CITE 
[7]
 or biological signs of portal hypertension or liver failure. But at the early stage, these signs are for the most part absent, and liver biopsy is the only way to assess fibrosis
 ADDIN EN.CITE 
[8]
. Cost and complications of liver biopsy
 ADDIN EN.CITE 
[9-11]
, leading to significant morbidity or mortality, urge the search for non invasive tools using clinical, biological or morphological finding to establish a probability of fibrosis
 ADDIN EN.CITE 
[12-15]
.

Transient elastography (TE) is a reproducible and non-invasive test to assess liver fibrosis in chronic liver disease
 ADDIN EN.CITE 
[16]
. Initial studies in hepatitis C
 ADDIN EN.CITE 
[17-19]
 had shown an accurate identification of patients with mild fibrosis or cirrhosis and TE is now part of the European Association for the Study of Liver (EASL) clinical guidelines for hepatitis C management
 ADDIN EN.CITE 
[20]
.
Studies have also suggested correlation between TE and fibrosis in other chronic liver disease such as hepatitis B
 ADDIN EN.CITE 
[21, 22]
, primary biliary cirrhosis
 ADDIN EN.CITE 
[23]
, primary sclerosing cholangitis
 ADDIN EN.CITE 
[24]
, and non alcoholic steatohepatitis
 ADDIN EN.CITE 
[25, 26]
, but it then appears that disease-specific cut-off values for significant fibrosis or cirrhosis should be used
 ADDIN EN.CITE 
[27, 28]
 .

Concerning alcoholic liver disease, two studies have shown that TE is correlated with fibrosis
 ADDIN EN.CITE 
[27, 28]
, but diagnosis of severe fibrosis or cirrhosis need the use of higher cut-off values than in other diseases, moreover there are some discrepancies between proposed cut-off values. Explanations offered are different spatial distribution of fibrosis and, that acute liver damage increases liver stiffness by different ways such as hepatocyte swelling, cholestasis, inflammation, and hepatocyte necrosis
 ADDIN EN.CITE 
[29]
. Thus excessive alcohol intake, with or without acute alcoholic hepatitis, could increase TE and lead to a false positive diagnosis of fibrosis. Of note, no information regarding patient alcohol consumption at time of fibrosis evaluation was available in the studies which proposed those cut-off values. Our hypothesis is that the alcohol consumption greatly influences TE and thus explains the difficulty to validate TE in alcoholic liver disease, but in the other hand it could make TE a useful tool in the follow-up of patient as an indicator of alcohol consumption beyond the sole fibrosis evaluation.

The aim of this study was to assess the evolution of TE during follow up of patients with alcohol excessive intake history in regards to alcohol withdrawal or continuation. Secondary objective was to determine correlation between biological parameters and TE modification.

MATERIALS AND METHODS

Patients and data

This is a retrospective study conducted in the department of Hepatology and Addictology, University Hospital, Rennes France. In this unit, a measure of TE is routinely performed in patients hospitalized for alcohol withdrawal or compensated alcoholic liver disease. TE is measured with the Fibroscan® (Echosens, Paris) by a senior operator. 

Internal memory of our Fibroscan® was screened for patients who had two TE between June 2005 and November 2010 for alcoholic liver disease. The two different TE examinations had to be performed at an interval of more than one week, ten successful measures were required with an interquartile range (IQR) ≤ 30% of the median value. Then we reviewed the patients files to collect information on their history, duration of alcohol withdrawal, and alanine aminotransferase (ALT), aspartate aminotransferase (AST) and gamma glutamyltranspeptidase (GGT) at the time (or up to 4 wk before or after) of the two TE.

Patients were excluded if (1) they presented other causes of chronic liver disease (hepatitis B or C, extra-hepatic cholestasis, hemochromatosis); (2) information about alcohol consumption between the two TE were missing, or (3) liver tests at the time  of the two TE were missing.

Patients' alcohol consumption during follow-up was assessed by self-declaration and corroborated by biochemistry evolution. Only patients followed by trained addictologists with definite information regarding alcohol consumption were included. We defined abstinence ratio as the duration of abstinence/duration of observation. In this study, patients were considered as abstinent if they were totally sober at least 90% of the time between the two TE. 

TE initial (TEi) corresponds to the first TE, TE final (TEf) to the second TE and ΔTE to the difference between TEf and TEi. To determine variation of TE, we also defined TE ratio as (TEf-TEi)/TEi. 

The liver fibrosis stages of the patients were calculated according to TE using cut-off values from different publications or guidelines: EASL recommendations for hepatitis C2: 8 kPa for F ≥ 3 and 12.5 kPa for F = 4; Nahon et al.[6]: 12.9 kPa for F ≥ 3 and 22.6 kPa for F = 4; and Nguyen et al[7]: 5.9 kPa for F ≥ 1, 7.8 kPa for F ≥ 2, 11 kPa for F ≥ 3 and 19.5 kPa for F = 4. Liver fibrosis stage referred to METAVIR classification[9]: stage 0 corresponds to the absence of fibrosis, 1 to the presence of periportal fibrotic extension, 2 to periportal septa; severe fibrosis corresponds to stages 3 (porto-central septa) and 4 (cirrhosis). We defined Δstage as the difference between the fibrosis stages calculated at the first and the second TE, according to the different publications.

When liver biopsy had been performed, fibrosis was classified according to Metavir score
 ADDIN EN.CITE 
[30]
.

We defined ASTi and GGTi as biological data related to the first TE, ASTf and GGTf to the second TE. The AST ratio (ASTf-ASTi)/ASTi) and the GGT ratio (GGTf-GGTi)/GGTi) were calculated to determine variation of biological markers. 

Statistical analysis
Demographic data were expressed as median and inter quartile range. Qualitative variables were compared using the chi square test or Fischer exact test, when appropriate. Quantitative variables were compared using the Mann Whitney U test or Wilcoxon test for paired values. Correlation between variables was assessed using Spearman’s rank correlation coefficient.

All tests were two sided with a significance of 5%. Tests were performed using JMP® software version 9.0 SAS, Cary, NC.

RESULTS
Characteristics of patients

During the period of the study, 6160 TE examinations were performed, of which 572 for patients with alcohol liver disease and 79 of them had 2 examinations. Forty-two patients were excluded because of missing data (lack of biological data or definite information on alcohol intake). Thus 37 patients corresponded to our criteria and were considered for analysis.

There were seven women and 30 men with a median age of 44 years [39-53.5]. Median follow up time was 32.5 wk [15-85]. At the end of the observation time, 13 (35%) were considered as abstinent, and 24 as relapsers.  

Results of TE measures and biochemistry are shown in Table 1. Patients had marked increase in liver enzymes. TEi was significantly correlated with GGTi (rho = 0.488, P = 0.002), and TEf with ASTf (rho = 0.362, P <   0.05) and GGTf (rho = 0.49, P <   0.05).

Repartition of patient according to putative liver fibrosis stage was different depending on TE cut-off used (EASL[2], NAHON[6] or NGUYEN[7]). Results are shown in Figure 1. Overall, 16 patients had a TE indicating liver cirrhosis according to EASL, 7 according to NGUYEN and 4 according NAHON cut-off values during initial evaluation.
Liver biopsy was performed in 8 patients. Results are shown in Table 2. According to EASL cut-off, 2 relapsers were misclassified. Patient 5 had stage 1 fibrosis, with TEi indicating severe fibrosis and normal TEf; and patient 6 had stage 3 fibrosis with TEf indicating severe fibrosis and normal TEi.

Evolution of TE according to alcohol consumption during observation period
During the observation period, 85% of abstinent patients had a decrease of TE, whereas among relapsers 45% had an increase and 54% a decrease of TE (P = 0.05, chi 2 test).

In the abstinent group, TE decreased significantly (Wilcoxon test for paired values, P = 0.0085) (median ΔTE = -4.9 kPa [-6.1; -1.9]) whereas TEf and TEi were not significantly different in relapsers (median ΔTE = -0.4 kPa [-4.8; +4]). Δ TE were significantly different between abstinent and relapsers patients (P < 0.05).

There were variations in the putative staging of fibrosis according to TE during the observation time (Table 3). Putative fibrosis stage decreased in abstinent patients (in 28% to 71% according to the cut-off used). In relapsers, stability, increase or decrease was observed. Δ stage according to EASL and Nguyen cut-offs were significantly different between relapsers and abstinent patients (P = 0.015 and P = 0.012 respectively). 

TE decreased proportionally to abstinence, as demonstrated by the correlation between abstinence ratio and TE ratio (rho = -0.47, P = 0.0029).

Variation of transient elastography according to biological data

As expected abstinence ratio was correlated with AST ratio (rho = -0.465, P = 0.007) and GGT ratio (rho = -0.662, P < 0.0001).

Correlation between TE ratio and AST ratio (rho = 0.44, P = 0.01) revealed that TE varied proportionally to AST for all patients irrespective of their alcohol status. The same relationship was observed between TE ratio and GGT ratio (rho = 0.65, P <   0.0001). 
DISCUSSION

Transient elastography is a useful tool which has been extensively validated in hepatitis C, but despite the incomparable more important frequency of alcoholic liver disease, few studies have been performed to assess TE in alcoholics. Moreover, despite of this active research, few studies evaluated TE regarding the current alcohol consumption of patients and only one studied the evolution of TE after alcohol detoxification. Our study is the first to assess TE evolution with a medium term follow up according to the alcohol consumption of patients.
Our results confirm the important variation of TE with alcohol withdrawal: 85% of abstinent patients showed a significant decrease of TE during a median follow up period of 32.5 wk. Moreover we showed a likely risk of overestimation of the fibrosis stage according to the different cut off values using TEi. TE evolution was correlated to AST and GGT evolution, which are usually used as marker of alcoholic hepatitis. 

The results of our study may suffer from the retrospective data collection and the low number of patient. This is in part induced by the stringent inclusion criteria regarding missing data about alcohol consumption. Indeed, to avoid bias induced by poor quality of data and follow up bias we excluded all patients that were not followed by an addictologist and who lack definite information on alcohol consumption. Moreover, albeit alcoholic liver disease is an extremely frequent disease, patients are seldom compliant with follow up in the absence of severe disease, making rare those completing our inclusion criteria as shown by the number of TE performed for alcoholic liver disease (572) contrasting with the low number of patient who had a second TE (79).

In chronic hepatitis C, TE cut off associated with fibrosis greater than stage 3 ranges from 8 to 9 kPa, and cirrhosis can be diagnosed with cut-off ranging from 14 to 15 kPa.  Studies performed to assess TE diagnostic accuracy in other diseases than hepatitis C found higher cut off values for significant fibrosis or cirrhosis. Ganne-Carrié et al31


[ ADDIN EN.CITE ]
 studied 122 patients with non alcoholic or alcoholic steatohepatitis and found a cut off value for cirrhosis of 21.5 kPa. Nahon et al
 ADDIN EN.CITE 
[27]
  studied 147 patients with alcoholic liver disease. 75% of them had at least significant fibrosis, which is far more important than expected in alcoholic patients. They found a cut off value for significant fibrosis of 12.9 kPa and 22.6 kPa for cirrhosis. All the patients without cirrhosis and misclassified by TE had histological alcoholic hepatitis. In both studies, the patients were included if liver biopsy was indicated for chronic liver disease and there was no information regarding current alcohol consumption at the time of evaluation. Those data stressed the potential impact of alcohol induced liver modification beyond fibrosis, on TE.

Coco et al32


[ ADDIN EN.CITE ]
 had reported that liver stiffness assessed by TE increased 1.3-to-3 fold during ALT flares in patients with viral hepatitis exacerbation. Studying 195 patients who had both liver biopsy and TE in acute liver damage, Fraquelli et al33


[ ADDIN EN.CITE ]
 showed that liver stiffness is increased in the acute phase with a correlation between TE and necroinflammatory activity. Recently Mueller et al34


[ ADDIN EN.CITE ]
 have showed that decrease of TE is correlated with the decrease of AST. Studying liver biopsies for alcoholic liver disease, they found that TE was constant if AST ≤ 100 UI/L and that accuracy of cirrhosis diagnosis by TE was improved in patient with AST ≤ 100 UI/L. Those data suggest that TE should be assessed differently regarding the current alcohol consumption and the presence or absence of acute liver modification or biochemical activity. In our study we used biochemical data gathered up to 4 wk from the date of TE, this is a long period which could have induced bias, however the rate of decrease or increase of TE in regard to the biochemical evolution remain to be determined in prospective study.
To date only one study assessed the evolution of TE with alcohol detoxification. Gelsi et al35


[ ADDIN EN.CITE ]
 studied in a population from an addictology unit the evolution of TE after alcohol weaning over a period of 60 days, and compared this evolution between relapser and abstinent patients. They found a rapid decrease of TE (-21% ± 27% at day 8) with detoxification in an increase proportion of patients if abstinence was sustained: 41% of patient had a decreased at day 8 and 66.7% at day 60. Relapsers were found to have a new increase in TE during follow up after alcohol relapse. As fibrosis is not likely to evolve during that short period of time, and albeit no liver biopsies were performed, one can assume that first TE measurement could have lead to overestimation of fibrosis. 

Our results confirm those data, during a much longer follow up period (median 32.5 wk) with a precise addictologic follow up. TE decrease after alcohol cessation over a long period of time, and this was of particular importance in TEi ranging from 8 to 16 kPa, which could indicate significant fibrosis or cirrhosis in chronic hepatitis C, but should be interpreted with caution in alcoholic liver disease. However due to the retrospective design of the study which induced a variable timespan between TE examination, we could not assess the optimal time to perform TE after alcohol cessation.
Relapsers were found to have either an increase or a decrease of TE during follow up, this could be due to the level of alcohol consumption after relapse, as relapsers could have a lower alcohol consumption during follow up which could lead to a decrease of TE, as suggested by the correlation between Δ TE and GGT ratio. This point should be assessed in a prospective study with precise alcohol consumption amount, if confirmed TE could thus be a useful tool to monitor adherence during follow up and fluctuation in alcohol consumption.

TE was correlated with AST and GGT, and TE ratio was correlated with AST and GGT ratio, indicating that TE could be corrected by a calculated modifying factor based on liver enzymes value in order to increase the precision of this test in the diagnosis of fibrosis in alcoholic liver disease. This remains to be proven on large scale prospective studies of TE during alcohol withdrawal with liver biopsy as a gold standard. Such a study should also determine the optimal duration of alcohol cessation before initial increased TE could be controlled.

In conclusion our results show that TE decreased significantly after alcohol cessation over a long period of follow up. Thus TE in alcoholic liver disease should be interpreted with caution and assessed in regard to the current alcohol consumption. Variation of TE is correlated to AST and GGT suggesting that fibrosis could be more likely overestimated in patients with high biological perturbations. Large-scale prospective studies should be performed to determine the different optimal cut off values according to alcohol consumption and more data are required to determine the best delay of alcohol cessation for TE evaluation. TE examination could be a useful tool during the follow-up of alcoholic liver disease to assess actual alcohol consumption and maybe used as a prognosis tool as in chronic hepatitis C
 ADDIN EN.CITE 
[36]
.
COMMENTS:
Background
Excessive alcohol consumption is a major public health issue. Alcoholic liver disease can lead to liver fibrosis and cirrhosis with a risk of developing liver cancer or liver failure. Assessing the severity of liver fibrosis is thus an important landmark in alcoholic liver disease. Until recently the unique way to assess liver fibrosis was liver biopsy which is an invasive procedure with some risk of severe complication. Recently transient elastography was shown to be efficient in assessing liver fibrosis in chronic viral hepatitis C, it is now frequently used and acknowledged as a validated method by international hepatology society. Some studies have shown that transient elastography could be used in alcoholic liver disease but with method differing from those in hepatitis C.

Research frontiers
Transient elastography (Fibroscan®) is an innovative non invasive method, measuring liver stiffness which is correlated to the severity of liver fibrosis. It has been widely validated in hepatitis C, but many studies have shown that results cannot be transposed “as this” to other type of liver disease because liver stiffness can be modified by other liver anomaly than fibrosis. In the area of alcoholic liver disease and liver fibrosis assessment, the research hotspot is how to use liver stiffness measured by transient elastography and what are the parameter influencing liver stiffness.

Innovations and breakthroughs
This study showed that if performed in patient with alcoholic liver disease but without biological inflammation, performance of transient elastography to assess fibrosis was good, which led the auhors to study the evolution of liver stiffness in patient with alcoholic liver disease in regard to their alcohol consumption.They compared the evolution of liver stiffness and biological data in patient with continued or stopped alcohol consumption. They showed that liver stiffness significantly decreases in patient after alcohol cessation and that this decrease is proportional to the severity of the biological inflammation.

Applications
The study results suggest that transient elastrography could be used in alcoholic liver disease by interpreting stiffness values in regard to the ongoing or not alcohol consumption. This hypothesis needs prospective confirmation before clinical application.

Terminology
Liver fibrosis is a “scar” that is developed in liver secondary to toxic (alcohol, iron overload) or viral (hépatitis C) damages. With increasing amount of fibrosis, cirrhosis appear thus leading to liver loss of function and an increased risk of liver cancer. 
Peer review

The enclosed manuscript aims to the effect of alcohol consumption on liver stiffness measured by transient elastography. The aim of the manuscript is sound.This is an interesting study.
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Table 1 Initial and final biological parameters and transient elastography and of patients according to their alcohol consumption status
	 
	Abstinent (n = 13)
	Relapser (n = 24)

	Age (Mean)
	48 ± 9
	44 ± 10

	Sex (M/F)
	11/2
	20/4

	
	Initial
	Final
	Initial
	Final

	Normal AST
	8 %
	75%
	8%
	15%

	AST (IU/L)
	130 [39-374]
	42 [15-118]
	140 [16-472]
	119 [17-749]

	ALT (IU/L)
	109 [34-387]
	44 [13-163]
	88 [18-266]
	76 [9-329]

	GGT (IU/L)
	1414 [121-3405]
	301 [17-1040]
	874[48-5749]
	536 [53-1858]

	GGT (kPa)
	15.5 [10.9-24.3]
	11.7 [4.8-22.5]
	11.7 [4-34.8]
	13.5 [4.2-26.4]


Data are expressed by median [quartile range].TE: Transient elastography; ALT: Alanine amino transferase; AST: Aspartate aminotransferase; GGT: Gamma glutamyltranspeptidase.

Table 2: Transient elastography and histological results of patient with liver biopsy (data are shown in chronological order).
	Patient
	TEi

(kPa)
	EASL Stage
	Liver Biopsy initial
	TEf (kPa)
	EASL Stage 
	Liver Biopsy final
	Alcohol status

	1
	33.8
	F4
	
	26.4
	F4
	F4
	Relapser

	2
	34.8
	F4
	
	75
	F4
	F4
	Relapser

	3
	10.2
	F3
	F4
	20.6
	F4
	
	Relapser

	4
	21.3
	F4
	
	14
	F4
	F3
	Relapser

	5
	9.9
	F3
	F1
	4.6
	F ≤ 2
	
	Relapser

	6
	5.3
	F≤2
	
	16.9
	F4
	F3
	Relapser

	7
	20.3
	F4
	
	14.3
	F4
	F4
	Abstinent

	8
	11.7
	F3
	
	13.6
	F4
	F4
	Abstinent


EASL: European Association for the Study of Liver; TEi: Transient elastography initial;  TEf: Transient elastography final.
Table 3: Percent of abstinent and relapser patient presenting a variation of Metavir score at the end of follow-up according to transient elastography using different cut off values (Results are expressed as percent of patient for each class). 
	
	Cut-Off Value
	Increase in one or more stage of liver fibrosis(%)
	Stable (%)
	Decrease in one or more stage of liver fibrosis (%)

	Abstinents
	EASL
	7
	36
	57

	
	Nguyen
	7
	22
	71

	
	Nahon
	7
	65
	28

	Relapsers
	EASL
	29
	55
	16

	
	Nguyen
	33
	30
	37

	
	Nahon
	16
	72
	12

	
	
	
	
	


EASL: European Association for the Study of Liver.
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Figure 1 Initial and final repartition of liver fibrosis stage according to different cut-offs values of transient elastography (European Association for the Study of Liver, Nguyen and Nahon recommendations). A: Abstinent group. TEi; B:bstinent group. TEf; C:Relapser group. TEi; D:Relapser group. TEf. EASL: European Association for the Study of Liver. EASL: European Association for the Study of Liver; TEi: transient elastography initial;  TEf: transient elastography final.
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