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Abstract

AIM: To test if inflammation also interferes with liver
stiffness (LS) assessment in alcoholic liver disease
(ALD) and to provide a clinical algorithm for reliable
fibrosis assessment in ALD by FibroScan® (FS).

METHODS: We first performed sequential LS analysis
before and after normalization of serum transaminases
in a learning cohort of 50 patients with ALD admitted
for alcohol detoxification. LS decreased in almost all
patients within a mean observation interval of 5.3 d. Six
patients (12%) would have been misdiagnosed with F3
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and F4 fibrosis but LS decreased below critical cut-off
values of 8 and 12.5 kPa after normalization of trans-
aminases.

RESULTS: Of the serum transaminases, the decrease
in LS correlated best with the decrease in glutamic
oxaloacetic transaminase (GOT). No significant chang-
es in LS were observed below GOT levels of 100 U/L.
After establishing the association between LS and GOT
levels, we applied the rule of GOT < 100 U/L for reli-
able LS assessment in a second validation cohort of
101 patients with histologically confirmed ALD. By ex-
cluding those patients with GOT > 100 U/L at the time
of LS assessment from this cohort, the area under the
receiver operating characteristic (AUROC) for cirrhosis
detection by FS improved from 0.921 to 0.945 while
specificity increased from 80% to 90% at a sensitivity
of 96%. A similar AUROC could be obtained for lower
F3 fibrosis stage if LS measurements were restricted
to patients with GOT < 50 U/L. Histological grading of
inflammation did not further improve the diagnostic
accuracy of LS.

CONCLUSION: Coexisting steatohepatitis markedly in-
creases LS in patients with ALD independent of fibrosis
stage. Postponing cirrhosis assessment by FS during
alcohol withdrawal until GOT decreases to < 100 U/mL
significantly improves the diagnostic accuracy.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Alcoholic liver disease (ALD) is the most common
cause of liver cirrhosis in the Western world. It typically
presents with various histological features ranging from
steatosis to steatohepatitis and fibrosis/cirthosis. Liver
biopsy is currently considered the gold standard for as-
sessing hepatic fibrosis or cirrhosis in these patients.
However, it is an invasive procedure, with rare but po-
tentially life-threatening complicationsm. In addition, the
accuracy of liver biopsy in assessing fibrosis is limited
owing to sampling error and interobserver variability” .

Transient elastography (FibroScan®) is a novel rapid
and noninvasive method to assess liver fibrosis via liver
stiffness (I.S)". LS measurements can be routinely per-
formed in more than 95% of patients but is limited in
those with severe obesity and ascites'. .S has mainly
been studied in patients with viral hepatitis, but also
ALD, and LS was shown to be strongly associated with
the degree of liver fibrosis in all of these patients[9’14l.
In these studies, cut-off values have been defined that
allow the diagnosis of advanced fibrosis (F3/F4). De-
spite some variability, cut-off values of 8.0 and 12.5 kPa
are widely accepted to identify patients with F3 and F4
fibrosis, respectively. These cut-off values are used in
parts of our study for comparison purposes.

Although LS closely correlates with fibrosis stage, it
also increases in patients with mild"™'” or acute hepati-
tis" ", cholestasis' " and liver congestion"”, independent
of the degree of fibrosis. High transaminase counts,
cholestasis and liver congestion can even cause LS that ex-
ceeds cut-off values for F4 fibrosis (cirrhosis)' . Since
steatohepatitis often coexists with all stages of fibrosis in
patients with ALD it may directly interfere with reliable
assessment of fibrosis in these patients. Indeed, unusu-
ally high cut-off values for liver cirrhosis (19.5 kPa'” and
22.6 kPa"") have been reported recently for cirrhosis in
patients with ALD compared to cut-off values of around
12-14 kPa in viral cirthosis'”. In these ALD studies, pa-
tients had elevated serum transaminases but the impact of
alcoholic steatohepatitis (ASH) on LS was not considered.

The aim of the present sequential FibroScan (FS)
study was to determine the impact of ASH on LS and
to develop recommendations for non-invasive fibrosis
assessment in patients with ALD. We eventually demon-
strate that such selection criteria improve the diagnostic
value of FS.

MATERIALS AND METHODS

Patients
Patients were examined after obtaining informed con-
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Parameter Learning cohort Validation cohort
(n = 50) (n = 101)
mean SD mean SD
Male 37 73
Female 13 28
Age (yr) 55.8 10.8 53.2 10.6
BMI (kg/m?) 26.0 44 254 42
GOT (U/L) 135.2 99.9 95.0 76.0
GPT (U/L) 104.6 173.4 90.2 133.7
GGT (U/L) 591.1 828.0 568.6 762.8
AP (U/L) 129.8 102.7 131.9 110.4
Bilirubin (mg/ dL) 2.1 33 2.0 3.9
Albumin (g/dL) 4.0 0.6 4.0 0.7
Protein (g/dL) 7.0 0.7 7.0 0.8
Quick (%) 98.5 19.5 95.3 20.8
INR 1.0 0.2 1.0 0.2
Urea 325 425 271 31.8
Creatinine (mg/dL) 0.9 0.5 0.8 0.4
PTT (s) 349 7.6 35.1 7.9
Hb (g/dL) 13.7 1.9 13.5 2.0
Hk (%) 39.9 518 39.7 5.6
Erythrocytes (/pL) 41 0.6 4.0 0.6
Leukocytes (/nL) 7.0 2.0 7.3 29
Thrombocytes (/nL) 202.5 99.2 204.5 1125
Glucose (mg/dL) 100.1 20.7 97.2 18.9
HbA1C (%) 5.7 1.7 53 13
Triglycerides (mg/dL) 2224 259.5 204.1 208.8
Cholesterin (mg/dL) 217.5 51.8 212.5 63.6
Ferritin (ng/mL) 636.3 580.7 671.7 589.4
Transferrin (g/L) 22 0.4 21 0.5
Iron (ug/dL) 109.0 51.9 107.1 59.6
CRP (mg/dL) 22 3.8 2.3 3.1
Alcohol (g/d) 144.1 106.1 146.8 100.8
LS (kPa) 20.1 24.3 20.4 224

GOT: Glutamic oxaloacetic transaminase; GGT: y glutamyl transferase;
GPT: Glutamic pyruvic transaminase; AP: Alkaline phosphatase; INR:
International normalized ratio; PTT: Prothrombin time; Hb: Hemoglobin;
Hk: Hematocrit; HbA1C: Glycosylated Hb; CRP: C-reactive protein; LS:
Liver stiffness; BMI: Body mass index.

sent. The study was approved by the Ethical Committee
of the University of Heidelberg,

Learning cohort: In the first part of the study, sequen-
tial analysis of LS was performed in 50 patients with
ALD presenting at Salem Medical Center/University of
Heidelberg from June 2007 to March 2009 for alcohol
detoxification. The cohort consisted of 37 male and 13
female patients with ALD. The mean age was 55.8 £
10.8 years. Observation intervals ranged from 2-10 d
(mean 5.3 d). Longer time intervals were excluded to
avoid potential changes in fibrosis stage. Patients showed
typical laboratory findings of ASH with glutamic oxalo-
acetic transaminase (GOT) higher than serum glutamic
pyruvic transaminase (GPT), steatosis in abdominal ul-
trasound and various degrees of LS. Patients’ charactet-
istics are detailed in Table 1.

Alcohol detoxification was performed using a chlor-
methiazole standard tapering protocol for 3 to 10 d.
Measurements of LS were performed on the day of
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admission and on the day of discharge from Salem
Medical Center. Patients with additional or other liver
disease and co-morbidities known to interfere with LS
measurements such as liver tumors, congestive heart
failure or extrahepatic cholestasis were excluded from
the study.

Validation cohort: In the second part of our study we
included 101 patients with histologically staged ALD, a
full set of blood tests and FS examination at the time of
liver biopsy. The cohort included 73 men and 28 women
with a mean age of 53.6 = 10.6 years. More patient
details are given in Table 1. Importantly, the learning
cohort and validation cohort did not differ significantly
with regard to clinical parameters, age or gender. Liver
biopsies were staged according to the Kleiner Score
FO-F4*". F4 fibrosis was found in 26 patients (25.7%),
F3 in 19 patients (18.8%), F2 in 36 patients (36.6%), F1
in 14 patients (13.8%), and FO in 6 patients (5.9%). Thus,
45% had significant fibrosis stage F3-4.

LS measured by transient elastography

LS was measured by FS (Echosens, Paris, France) as de-
scribed recently in detail using the M probe!”. The tip of
the probe transducer was placed on the skin between the
rib bones and the level of the right lobe of the liver. The
measurement depth was between 25 and 65 mm below
the skin surface. Ten measurements were performed
with success rates of at least 60%. The results were ex-
pressed in kilopascals. The median value was taken as
the representative value. Based on previous studies'"”
and a recent meta-analysis'”, cut-off values of 8.0 and
12.5 kPa were considered to be optimal for detecting F3
and I'4 fibrosis stages, respectively. LS values from 2.4 to
5.5 kPa are considered as normal'"” although no large FO
validated control groups have been studied so far. The
mean interquartile range (IQR) was 16% in all measure-
ments. FS measurements with an IQR higher than 40%
were excluded. Five of the initial 106 patients (3.2%)
were excluded because of invalid LS measurements or
high IQR values.

Ultrasound examination

Ultrasound examination was routinely performed in
addition to FS measurements to exclude extrahepatic
cholestasis, liver congestion or liver tumors after patients
had fasted for at least 6 h Liver cirrhosis was suspected
when 2 of the following criteria were present: (1) nodu-
lar aspect of the liver surface; (2) portal vein diameter >
12 mm; (3) collateral circulation; and (4) hypertrophy of
segment 4 (quadrate lobe) e,

Histology

Liver biopsy specimens were fixed in formalin and em-
bedded in paraffin. All biopsy specimens were analyzed
independently by 2 experienced pathologists (TL, PS)
blinded to the results of FS and other clinical data. Liver
fibrosis and necroinflammatory activity in patients with
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ALD were scored according to the recently established
Kleiner score™. The length of each liver biopsy speci-
men (in millimeters) and the number of fragments were
recorded. Only biopsies > 15 mm were included.

Statistical analysis

Correlations between changes in laboratory findings
(serum transaminases, cholestasis parameters), LS and
histological scores were calculated using the Spearman
correlation for nonparametric variables (regression co-
efficient r, P). Differences were considered significant
at P < 0.05. The diagnostic performance of FS was as-
sessed by using receiver operating characteristic (ROC)
curves. A patient was assessed as positive according to
whether LS was greater than a given cut-off value. The
ROC curve is a plot of sensitivity »s 1-specificity for all
possible cut-off values. The most commonly used index
of accuracy is the area under the ROC curve (AUROC),
with values close to 1.0 indicating high diagnostic accu-
racy. As can be seen in the Results section from the box
plot, only fibrosis stages I3 and F4 were successfully
differentiated by FS. Therefore, AUROC and cut-off
values were only determined for these fibrosis stages.
All statistical analyses were performed with SPSS, ver-
sion 12.0.1 (SPSS, Inc., Chicago, USA).

RESULTS

Dynamics of LS and transaminases in a single patient
with acute ASH during alcohol withdrawal

At first presentation, this female patient with chronic
alcohol abuse presented with typical clinical and labora-
tory findings of acute and severe ASH with GOT of
511 U/L, GPT of 255 U/L and bilitubin of 3.5 mg/dL.
The initial LS was 10.2 kPa which suggested advanced
F3 fibrosis (Figure 1A and B). Within 9 d of alcohol
detoxification, GOT decreased to 164 U/L and LS to
7.6 kPa. After another 6 d, GOT had almost normal-
ized (55 U/L) while LS stabilized at 7.1 kPa. At the same
time bilirubin had completely normalized. The patient
was biopsied and histology confirmed a mild perivenular
and periportal fibrosis (F2). This single case cleatly dem-
onstrated that LS increased as a result of steatohepatitis,
irrespective of liver fibrosis. It also suggested that labo-
ratory parameters such as GOT levels could be valuable
bedside critetia to identify patients qualifying for reliable
fibrosis assessment by FS.

LS decreases in patients during alcohol detoxification
independent of fibrosis stage

The observation above prompted us to sequentially
study LS in patients with ALD undergoing alcohol
detoxification under clinical surveillance (learning co-
hort). LS and serum transaminase activities in patients
with various stages of fibrosis and steatohepatitis were
obtained before and after detoxification from alcohol.
Initial LS ranged from 2.5 to 75 kPa with 20 patients
exceeding the cut-off value for F4 cirrhosis at 12.5 kPa.
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Figure 1 Changes in liver stiffness (LS) in a single patient with severe
alcoholic liver disease (ALD) during alcohol detoxification. Upon alcohol
withdrawal, GOT (A) almost normalized and LS (B) decreased by more than
3 kPa. LS eventually remained stable at ca. 7 kPa corresponding well with the
histologically confirmed F2 fibrosis stage.
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Figure 2 Sequential analysis of LS in 50 ALD patients following alcohol
withdrawal over a mean observation period of 5.3 d. LS decreased in almost
all patients during alcohol detoxification. A semilogarithmic plot was chosen to
better visualize and compare changes in LS at various initial levels.

During the observation interval LS decreased significant-
ly (P < 0.001; mean decrease in LS, 3.5 kPa; maximum
decrease, 26.3 kPa). LS decreased in 6 patients (12%)
below critical cut-off values of 12.5 kPa for F4 cirrho-
sis (n = 2) and 8.0 kPa for I3 fibrosis (# = 4). Figure 2
shows the 2 sequential LS measurements depicted as a
semilogarithmic plot. A decrease in LS correlated sig-
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Figure 3 Decrease in LS depends on the mean decrease in GOT
levels (steatohepatitis) during alcohol withdrawal. A: Group 1 to 3 differ
significantly (°P < 0.05) with regard to the mean decrease in GOT during alcohol
withdrawal. Group 1 included patients with severe alcoholic steatohepatitis and
GOT levels > 200 U/L; group 2 included patients with GOT values between
100 and 200 U/L; group 3 were patients with GOT values < 100 U/L. B: LS
decreased by 8.4, 3.5 and 1.8 kPa, respectively, with a significant difference
between groups 1 and 3 (°P < 0.01) (details in text).

nificantly with a decrease in GOT (r = 0.30, P < 0.05)
and bilirubin (» = 0.37, P < 0.05). In 50% of patients,
transaminases completely normalized during alcohol
detoxification.

ALD patients without significant laboratory signs of
steatohepatitis (GOT < 100 U/L) show stable LS

It is known that in ALD patients GOT levels highly
correlate with histological degree of ASH™* We there-
fore divided all 50 patients into 3 groups according to
their degree of inflammation (mild, medium, severe)
represented by their initial levels of GOT (not shown).
Group 1 included patients with severe ASH and GOT
levels > 200 U/L, group 2 contained patients with GOT
values between 100 and 200 U/L and group 3 patients
with GOT values below 100 U/L. There was no signifi-
cant difference between the 3 groups with respect to LS,
observation interval, and IQR. However, as shown in
Figure 3A, all groups differed significantly with regard to
the mean decrease in GOT during alcohol withdrawal.
Group 1 showed a mean GOT decrease of 244.8 U/L,
group 2 of 70.1 U/L, and group 3 of 15.0 U/L. At
the same time, LS decreased by 8.4, 3.5 and 1.8 kPa in
groups 1, 2 and 3, respectively (Figure 3B) with a sig-
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Area under the Std. error  Cut-off value Sensitivity Specificity Number of included
curve (AUROC) (kPa) patients
F4 0.921 0.03 11.5 1.00 0.77 101
125 0.96' 0.80" 101"
F4 without GOT > 100 U/L 0.944 0.02 115 1.00 0.84 86
12.5' 0.95" 0.90" 86"
F4 without GOT > 50 U/L 0.945 0.03 104 1.00 0.87 66
12.5' 0.92" 0.91" 66"
F3/4 0.914 0.03 8.0 0.91 0.75 101
F3/4 without GOT > 100 U/L 0.922 0.03 8.0 0.87 0.87 80
F3/4 without GOT > 50 U/L 0.946 0.03 8.0 1.00 0.84 67

'Represent commonly used cut-off values (12.5 and 8.0 kPa) for comparison with other studies. Additional cut-off values with 100%
sensitivity and different cut-off values for F4 fibrosis are specific to this study.
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Figure 4 Box blot showing LS as a function of fibrosis stages F0-F4. A
significant increase in LS is seen from fibrosis stage F3 onwards. The length of
the box represents the interquartile range within which 50% of the values were
located. The line through the middle of each box represents the median. The
error bars show the minimum and maximum values (range). Numbered symbols
represent out-of-range patients excluded by the box plot.

nificant difference between group 1 and 3 (P < 0.01). In
group 1, 6 out of 8 patients (75%) showed a decrease in
LS below critical cut-off values for F3/F4 fibrosis of 8.0
and 12.5 kPa (not shown). In contrast, only 2 patients
crossed the critical cut-off value in group 2 (9%) and
none in group 3.

Two patients had an increase in LS from 10.2 to 14.4
kPa and 10.7 to 16.4 kPa during alcohol detoxification
therapy. Patient 35 showed an increase in GOT levels
and compliance to alcohol abstinence could be ques-
tioned in this case while the reason for increased LS in
the other patient remained unclear. In conclusion, LS is
more likely to decrease in ALD patients with high initial
GOT levels but remains stable once GOT levels are be-
low 100 U/L.

Restriction of LS measurements to patients with GOT <

100 U/L significantly improves assessment of F4 fibrosis
The finding that LS remained stable once GOT levels
wete below 100 U/L led us to the hypothesis that the di-
agnostic accuracy of FS will increase when ALD patients
with GOT > 100 U/L ate excluded. To test this hypoth-
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Figure 5 Receiver operating characteristic curves (ROC) for LS in patients
with F4 fibrosis (liver cirrhosis) before (gray) and after (black) exclusion
of patients with GOT > 100 U/L. The areas under the ROC (AUROC) curve
are given in Table 2.

esis, we prospectively studied LS in our validation cohort
of 101 consecutive patients with biopsy-staged ALD
including or excluding patients with GOT > 100 U/L.
The patients’ characteristics are given in Table 1. Includ-
ing all patients we were able to show that LS correlated
highly significantly with the histological fibrosis score
(r = 0.72, P < 0.001) thus confirming recent studies' ",
As seen in the box plot (Figure 4), markedly elevated LS
was mainly observed in advanced fibrosis (F3 and F4).
Figure 5 shows the ROC curve for 4 fibrosis in the co-
hort of 101 patients including all patients (gray line). AU-
ROC, which represents the diagnostic accuracy of a novel
method as compared to the gold/best standard (histology)
for fibrosis stage F4 was 0.921 (95% confidence inter-
val, 0.87-0.97) (Table 2). We then identified 15 of these
101 patients (14.8%) with laboratory signs of significant
ASH with an elevated GOT > 100 U/L. In 9 of these
patients, there was a discrepancy between LS values of >
12.5 kPa but no histological evidence of liver cirrhosis.
After exclusion of these patients with GOT > 100 U/L,
AUROC for cirrhosis assessment by FS increased from
0.921 to 0.946, while specificity increased significantly
from 80% to 90% at a sensitivity of 96%. Exclusion of
patients with only a slight elevation of GOT (> 50 U/L)
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GOT > 100 U/L No reliable diagnosis of fibrosis

by liver stiffness

GOT < 100 U/L Diagnosis of F4 fibrosis by liver

stiffness with AUROC > 0.94

Alcohol withdrawal

GOT < 50 U/L Diagnosis of F3 & F4 fibrosis by

liver stiffness with AUROC > 0.94

Figure 6 Proposed algorithm for the noninvasive assessment of fibrosis
by FibroScan in patients with ALD. GOT levels are used as criteria to exclude
ongoing steatohepatitis that may falsely increase LS diagnosis independent of
fibrosis stage. F4 cirrhosis can be detected by FibroScan with high accuracy
if restricted to patients with GOT levels < 100 U/L. F3 fibrosis stage can be
assessed with comparable accuracy if restricted to patients with GOT < 50 U/L
(details in text).

or histological signs of steatohepatitis did not further
improve diagnostic accuracy for F4 fibrosis in our patient
cohort. In contrast, diagnostic accuracy for F3 fibrosis
(cut-off value 8 kPa) further improved when excluding
patients with GOT > 50 U/L (Table 2). In summary,
these data demonstrated that excluding patients with
laboratory signs of ASH significantly improved the diag-
nostic accuracy of FS in detecting fibrosis.

DISCUSSION

LS correlates well with the histological stage of liver
fibrosis in various liver diseases including patients with
ALD"™. However, independent of the degree of fibro-
sis, LS is also increased in patients with inflammatory
hepatitislls’m, congestive heart failure and cholesta-
sis"”. Therefore, refined clinical algorithms are required
to exclude patients with increased LS as a result of such
confounding factors.

We here found in a learning cohort of 50 patients
with ALD that LS decreased significantly in patients with
ALD following alcohol detoxification and resolution
of steatohepatitis as measured by transaminases. The
dectrease in LS during alcohol detoxification could not
be explained by changes in fibrosis stage given the short
observation interval of 5.3 d. Therefore any change in
LS must be attributed to other factors, most likely ste-
atohepatitis. Of the serum transaminases, GOT showed
the greatest correlation with the decrease in LS. This
emphasizes the role of steatohepatitis in reversible el-
evation of LS. In fact, no significant changes in LS were
observed in patients with GOT < 100 U/L, which fits
clinical data indicating that at GOT levels < 100 U/L no
relevant steatohepatitis has been demonstrated””.

After demonstrating that resolution of steatohepati-
tis decreased LS, we tested the hypothesis that the accu-
racy of cirrhosis detection can be increased by excluding
patients with clinically relevant steatohepatitis. A valida-
tion cohort of 101 patients with histologically confirmed
ALD was established and we compared FS accuracy
in the whole cohort, and after excluding those patients
with relevant clinical steatohepatitis (defined as GOT >
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100 U/L). Indeed, including only ALD patients with
GOT levels < 100 U/L increased the sensitivity and
specificity of LS in diagnosing liver cirrhosis. We there-
fore suggest that GOT levels should be considered
when assessing fibrosis by transient elastography in pa-
tients with ALD, and that elevated LS values at GOT >
100 U/L should be interpreted with caution because of
the possibility of falsely elevated LS as a result of ste-
atohepatitis.

This improvement in diagnostic accuracy is remark-
able since any increase in AUROC above 0.9 is an im-
portant improvement given a prevalence of significant
disease (F3/F4) of > 40% and an assumed ‘best sce-
nario’ of liver biopsy accuracy of 90%!. We would also
like to point out that the impact of these novel criteria
clearly depends on the percentage of patients with sig-
nificant ASH, which was rather low (< 15%) in our study
cohort. The combined effect of both inflammation and
fibrosis on LS in patients with ALD may also explain the
unusually high cut-off values for F'4 cirrhosis of 19.5 kPa
and 22.6 kPa and a rather low AUROC of 0.87 that has
recently been reported in patients with ALD"M,

Although the rule of GOT < 100 U/L seems to be
sufficient to eliminate any inflammation-based interfer-
ence on I'4 fibrosis assessment by FS, even modest signs
of inflammation become relevant for lower fibrosis stag-
es such as F3. Thus, our analysis showed that assessment
of F3 fibrosis by I'S was further improved if LS mea-
surements were restricted to patients with completely
normalized GOT levels. This outcome can be explained
by the fact that the cut-off value for F3 fibrosis (8 kPa)
can be easily reached by even mild steatohepatitis.

We conclude that, in patients with ALD, a more accu-
rate noninvasive assessment of fibrosis stage by transient
elastography can be achieved if the degree of steato-
hepatitis is considered. A clinical algorithm is proposed
in Figure 6. It should be mentioned that other known
interferences with LS assessment such as liver metastasis,

[18

. . : .19
mechanic cholestasis'” or liver congestlon[ ! should also

be excluded at the time of transient elastography. Finally,
we suggest that these criteria may also be useful in im-
proving the assessment of noninvasive fibrosis by IS in
patients with other liver diseases.

COMMENTS

Background

Transient elastography (Fibroscan®) is a new ultrasound technology where the
liver stiffness (LS) is measured via propagation velocity of an ultrasound wave.
LS is low (2-6 kPa) in the soft healthy liver but dramatically increased in liver
cirrhosis (up to 75 kPa). Fibroscan is now widely studied since it is a reliable,
easy to perform and noninvasive bedside test to screen for liver cirrhosis.
However, recent studies showed that LS is also increased under conditions
other than cirrhosis namely liver congestion, cholestasis and inflammation
(hepatitis). In particular, inflammation is a common confounding factor for
chronic liver disease and novel algorithms are required to clearly determine
whether LS is increased as a result of cirrhosis or inflammation. Dr. Sebastian
Mueller and his colleagues from Heidelberg University identified in their recent
study novel bedside criteria that allowed the differentiation of cirrhosis from
inflammation in patients with alcoholic liver disease (ALD), the most common
liver disease in developed countries.
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Research frontiers

In a cohort of 50 patients who were hospitalized for alcohol withdrawal LS was
analyzed for about a week in parallel with liver blood tests. LS decreased in all
patients during alcohol withdrawal owing to reduction in liver inflammation and
normalization of liver blood tests. In 6 of these 50 patients, the initial LS value
had suggested liver cirrhosis but, after alcohol withdrawal, it decreased below
the critical cut-off and misdiagnosis of liver cirrhosis could be avoided. Glutamic
oxaloacetic transaminase (GOT) values > 100 U/L indicated inflammatory
interference, while at lower counts LS was a reliable parameter for determining
inflammation-independent liver fibrosis. Therefore the hypothesis was
generated that measuring LS after resolution of the inflammation and at GOT
levels < 100 U/L would result in more accurate assessment of LS. To test this
hypothesis 100 patients with ALD underwent liver biopsy and LS determination
at the same time. Comparing the stage of liver fibrosis assessed by liver biopsy
with LS showed concordance in 92% of patients. When those patients with
elevated liver enzyme counts > 100 U/L were excluded, transient elastography
increased in accuracy for diagnosing liver cirrhosis to 94.5%.

Innovations and breakthroughs

The study defined novel bedside criteria based on liver transaminases that
optimized noninvasive diagnosis of liver cirrhosis in patients with ALD. Active
inflammation of the liver (steatohepatitis) should be excluded first by blood tests
prior to the noninvasive assessment of liver fibrosis by transient elastography.
If GOT levels are < 100 U/L, the LS value can identify liver fibrosis and can be
used as a diagnostic tool.

Applications

The novel criteria should be applied to all LS measurements with ongoing
steatohepatitis (increased transaminases in the blood test). Thus, a blood test is
required for the correct interpretation of LS data. These novel criteria probably
also hold true for other liver disease.

Peer review
This is an interesting paper on a highly relevant topic. The presence of steato-
hepatitis was evidenced by increased GOT.
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