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THE VALUE OF FIBROSCAN IN PREDICTION OF
VARICEAL BLEEDING RISK

lulia Ratiu

REZUMAT

Introducere: Elastografia impulsionald (Fibroscan) este 0 metoda noninvaziva care poate evalua severitatea fibrozei hepatice la pacientii cu hepatopatii
cronice. Obiectiv: Scopul acestui studiu a fost evaluarea valorii elastografiei in predictia hemoragiei variceale. Material si metode: Am evaluat
retrospectiv 149 de pacienti cu ciroza hepaticd, impartiti in 2 loturi: lotul A cu hemoragie variceald (72 cazuri) si lotul B fard séngerare (77 cazuri). Am
comparat valorile obtinute la FibroScan intre cele doud grupuri, utilizand testul t- nepereche si am stabilit 0 valoare de cut-off pentru riscul de hemoragie,
utilizand curba ROC (receiver-operating-characteristic). Rezultate: Comparand valoarea obtinutd la Fibroscan intre loturile A si B avem urmétoarele
ezultate: 41,07 + 2,121 in grup A ( pacienti cu hemoragie variceald) fatd de 27,77 + 1,463 din grupa B (pacientii fara sangerare) (p <0,001 extrem
de semnificativ). O valoare de 32 KPa poate prezice hemoragia variceald cu o sensibilitate de 58,44 si o specificitate de 72,22. AUROC = 0.695 (p =
0.0001), VP+ (valoare predictiva pozitivd) = 69,2, VP- (valoare predictivd negativd) = 61,9, interval de incredere 95% (0,614 - 0,768). O valoare de 62,5
KPa poate prezice hemoragia cu o valoare predictiv pozitiva de peste 90%. Goneluzie: Elastografia hepaticd este 0 metoda noninvaziva fiabild pentru
aprecierea riscului de hemoragie variceald la pacientii cu ciroza hepatica.

Guvinte cheie: varice esofagiene, hemoragie variceala

ABSTRACT

Introduction: Fibroscan is a new noninvasive method able to evaluate the severity of fibrosis in patients with chronic liver diseases. Aim: Purpose of
this study was to determine if fibroscan values correlate with variceal bleeding risk. Material and method: A retrospective study was performed on 149
patients with liver cirrhosis divided in 2 groups: batch A with variceal hemorrhage (72 cases) and batch B without bleeding (77cases). We compared the
fibroscan values between the two groups using the unpaired t-test and we have established a cut-off fibroscan value for the risk of bleeding using ROC
(receiver-operating-characteristic) curve. Results: Comparing the value of fibroscan between batch A and B we have the following results: 41.07+ 2.121
in group A - patients with variceal hemorrhage, versus 27.77 + 1.463 in group B - patients without bleeding (p < 0.001 extremely significant). Using ROC
(receiver-operating-characteristic) curve we established a cut-off fibroscan value of 32 KPa for the risk of bleeding in our study with a sensitivity of 58.44
and specificity of 72.22. AUROC (areas-under-the-receiver-operating-characteristic curve) 0.695 (p=0.0001), +PV (positive predictive value)=69.2,
-PV (negative predictive value)=61.9, 95% confidence Interval (0.614 to 0.768). Genclusion: The differences between the two groups are extremely
significant in our study, therefore we can conclude that Fibroscan is a reliable noninvasive method for the detection of variceal bleeding risk.
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INTRODUCTION

In addition, the accuracy of liver biopsy in

assessing fibrosis may be questioned because of

Progressive hepatic fibrosis with the development
of cirrhosis is a feature of almost all chronic liver
diseases. Liver biopsy is currently considered the gold
standard for assessing hepatic fibrosis. However, it
is an invasive and painful procedure, with rare but
potential life threatening complications, limiting its
acceptance and repetition in usually asymptomatic
patients."”
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sampling error and interobserver variability, which
may lead to understaging of cirrhosis.”® Thus there
is a need to develop and validate non-invasive tests
that can accurately reflect the full spectrum of hepatic
fibrosis, cirrhosis, and its severity in liver diseases.
Transient elastography (FibroScan) is a new and
promising noninvasive and rapid method for the
diagnosis and quantification of hepatic fibrosis in
patients with chronic liver disease. It was originally
developed to detect solid malignancies in soft tissues
such as breast cancer and prostate cancer.” The system
is equipped with a probe consisting of an ultrasonic
transducer mounted on the axis of a vibrator. A
vibration of mild amplitude and low frequency is
transmitted from the vibrator to the tissue by the
transducer itself. This vibration induces an elastic
shear wave which propagates through the tissue. In
the meantime, pulse-echo ultrasonic acquisitions are

luliaRativ 39



performed to follow the propagation of the shear
wave and measure its velocity, which is directly related
to tissue stiffness (or elastic modulus). The hatrder the
tissue, the faster the shear wave propagates. Acquisition
time is less than 100 ms and can therefore be used in
moving tissues. Sample size is increased by repeated
measurements and by increasing measurement depth
from 25 to 65 mm, the FibroScan® is more likely to “hit”
an affected area since fibrosis may be focal. Results of
liver elasticity are expressed in kilopascals (KPa). The
scan can be performed easily; it is inexpensive and
produces no side effects. Patients only feel the probe
pressure in the intercostal space without anticipated
pain. Obesity, ascites and narrow intercostal spaces are
physiological boundaries that hamper the accuracy of
the test. Sometimes, it may be virtually impossible to
take measurements in such patients.®

Liver stiffness measurement using FibroScan is
reproducible and independent of the operator.”

Some recent extensive studies, have demonstrated
that measurement of liver stiffness with FibroScan®
is a good alternative for liver biopsy. The amount of
fibrosis can be quantified very easily and reliably and
is feasible in more than 95% of the patients.'”'* In
cirrhotic patients, liver stiffness measurements range
from 12.5 to 75.5 kPa. However, the clinical relevance
of these values is unknown. FibroScan® values ranged
from 2.4 to 75.4 kilopascals (median: 7.4 kilopascals).
Cut-off values were 7.1 kPa for F = 2, 9.5 kPa for F
>3 and 12.5 kPa for F = 4 (defined according to the
METAVIR classification system)."*"’

The risk of variceal haemorrhage is clearly related
to the size of esophageal varices Therefore primary
prevention of variceal bleeding applies to patients with
previously diagnosed large esophageal varices (grade
1T or IIT) detected by periodical upper tract endoscopy
(Baveno IV and AASLD Consensus). A generalized
program of periodical upper tract endoscopy in these
patients might result in heavy economical burden
even for developed countries. Furthermore repeated
examinations, when not performed under profound
sedation, are often poorly accepted by patients who
may refuse further follow up.

FibroScan® can be used indirectly to predict
the presence of portal hypertension. Liver stiffness
measurement may allow predicting the presence of
large esophageal varices in patients with cirrhosis and

may help to select patients for endoscopic screening.'*!

AIM OF THE STUDY

The purpose of this study was to determine
if FibroScan can be used indirectly to predict the
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presence of portal hypertension and the risk of variceal
bleeding, In the present the Baveno IV and AASLD
Consensus recommend to screen all cirrhotic patients
for esophageal varices. If liver stiffness measurement
allows predicting the presence of large esophageal
varices in patients with cirrhosis we could select the
patients for endoscopic screening,

MATERIAL AND METHOD

We studied 149 patients with liver cirrhosis and
esophageal varices grade 1l and III. Patients with
hepatocarcinoma were excluded. In accordance with
history of variceal bleeding we divided this batch into
2 groups:

- Batch A with hemorrhage (72 cases);

- Batch B without bleeding episodes (77 cases).

In all patients we performed liver stiffness
measurement with the Fibroscan® (Echosens device).
Measurements were performed on the right lobe of
the liver through intercostal spaces, on patients lying
in the dorsal decubitus position with the right arm in
maximal abduction. The tip of the probe transducer
was covered with coupling gel and placed on the skin,
between the rib bones at the level of the right lobe
of the liver. The operator, assisted by an ultrasonic
time-motion image, located a liver portion of at least
6 cm thick free of large vascular structures. Once the
measurement area had been located, the operator
pressed the probe button to start an acquisition.
Measurement depth was between 25 mm and 65 mm
below the skin surface. Measurements which did not
have a correct vibration shape or a correct follow up of
the vibration propagation were automatically rejected
by the software. Up to 10 successful measurements
were performed on each patient. Success rate was
calculated as the ratio of the number of successful
measurements over the total number of acquisitions.
The results are expressed in kilopascal (kPa). Median
value of the successful measurements was kept as
representative of liver stiffness. Only liver stiffness
measurements obtained with at least five successful
measurements and a success rate of at least 30% were
considered reliable.

We compared the fibroscan values between the
two groups and we established a cut-off fibroscan
value for the risk of bleeding using GraphPad Prism
statistic program.

RESULTS

We divided our batch of patients into two groups:
- A - with hemorrhage (72 cases);



- B - without bleeding episodes (77cases).

Comparing the value of fibroscan between the
two groups we have the following results:

-41.07 £ 2.417 in group A — patients with variceal
hemorrhage versus

- 27.77 +/- 1.724 in group B- patients without
bleeding. (Fig. 1)
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Figure 1. Comparison of Fibroscan values.

Using unpaired t-test we found a significant
difference between the fibroscan values from the two
groups: P < 0.0001 (ES); difference between means
-13.29 £ 3.005, 95% confidence interval -19.18 to
-7.403.

The F-test was used to evaluate the difference
among the means: F=2.102, DFn (degrees of freedom
of numerator) =7 6, Dfd (degrees of freedom of
denominator) = 71, P = 0.0018

Using ROC curve we established the cut-off
fibroscan value > 32 for the risk of bleeding in our
study with a sensitivity of 58.44 and specificity of
72.22. AUROC (areas-under- the-receiver-operating-
characteristic curve) = 0.695 (p=0.0001), +PV = 69.2,
-PV =619, CI 95% (0.614 to 0.768). (Fig. 2)
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Figure 2. The ROC curve.

After establishing the cut-off value for the best
sensitivity and specificity we identified a value of 62.8

kPa which can predict variceal bleeding with a positive
predictive value above 90%.

DISCUSSION

In previous studies, a liver stiffness measurement
value < 19 kPa was highly predictive of the absence
of esophageal varices grade = 11, the cut off for the
presence of esophageal varices stage 2/3 was ranged
from 27.5 to 35 kPa, and for esophageal bleeding 62.7
kPa.?*?,

In other studies TE (transient elastography) was
not accurate in prediction of esophageal varices, with
an AUROC ranging from 0.76 to 0.84. Although
the sensitivity was good (71%-96%), specificity and
positive predictive values (PPV) were low (60%-80%
and 48%-54%) and overall accuracy was inferior
compared to simple tests, like platelet count/spleen
diameter ratio.*

Another problem arising from these studies is the
wide range of proposed cut-offs, varying from 13.9
to 21.3 KPa for all varices, from 19 to 30 KPa for
grade 2 varices and from 55 to 63Kpa for bleeding
varices. The optimal cut offs therefore are still to be
defined.”* Foucher et al assessed the accuracy of
FibroScan for the detection of large oesophageal
varices and the risk of variceal bleeding in patients with
chronic liver disease. For the presence of esophageal
varices stage 2/3, and esophageal bleeding were 27.5,
and 62.7 kPa, respectively. The authors concluded that
Fibroscan use for the follow-up and management of
these patients could be of great interest and should be
evaluated further.”®

Rudler et al reported their data on consecutive
patients admitted to the intensive care unit with
variceal hemorrhage who underwent hepatic venous
pressure gradient (HVPG) measurement and transient
elastography® With an HVPG cutoff > 20 mm Hg
(HVPG > 20 mm Hg is an independent predictor of
death in patients with cirrhosis and variceal bleeding),
8 patients were enrolled, but 4 could not undergo
elastography, because of severe ascites. Correlation
between liver stiffness and HVPG was poor. The
study authors concluded that transient elastography is
unlikely to be of utility in this patient population.

Klibansky had more success in describing a useful
application of transient elastography to predict clinical
outcomes in cirrhosis.” Clinical endpoints were defined
as the development of ascites or encephalopathy,
variceal bleeding, development of hepatocellular
carcinoma, or liver transplantation. Multivariate
analysis indicated that the only independent predictors
of outcome were Child-Pugh score and liver stiffness.
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The 2008 annual AASLD meeting provided
exciting insights into the future of hepatology.” In
the field of cirrhosis and its complications, several
important advances stand out. Tthe development
of noninvasive techniques to provide diagnostic and
prognostic information in patients with cirrhosis is
making progress.

Finally, Castera has concluded that Fibroscan
could be a valuable tool for the detection of esophageal
varices and discriminates the patients with large
esophageal varices with the risk of bleeding. However,
optimal cut-offs vary from study to study, therefore,
optimal transient elastography cut-off remains to be
defined.”

Due to the controversial results of all the studies
described above we wanted to evaluate the value
of transient elastography in prediction of variceal
hemorrhage in our patients.

The results of our study showed that transient
elastography is an useful technique for evaluating
the risk of variceal bleeding in cirrhotic patients.
With a cut off value of 32 kPa, negative and positive
predictive values for the bleeding risk were 61.9% and
69.2%, respectively.

For the > 32 criterion, cut-off value were chosen
to maximize the sum of sensitivity and specificity
whereas for the > 62.8 criterion we have chosen a cut-
off value to have a positive predictive value of more
than 90%, which favors specificity. In clinical practice,
such results could be of major relevance for follow-up
of patients with cirrhosis. (Table 1)

Table 1. Fibroscan cut off values.

Criterion ~ Sensitivity ~ 95%Cl  Specificity 95%Cl  +R IR 4PV PV

>R* 08.44 466-696 7222 604-821 210 058 692 619
>62.8 24.68 106-308  97.22 903-996 888 077 905 547

+LR:  Posttive lielinood ratio

-LR: Negative likelinood ratio
+PV: Positive predictive value
-PV: - Negative predictive value

Cirrhosis places the patient at risk of clinical
complications, such as portal hypertension, and variceal
rupture is the second cause of death in cirrhosis,
justifying eatly screening for esophageal varices. The
usual means of diagnosing esophageal varices is upper
gastrointestinal endoscopy. However, endoscopy
can be considered invasive due to the technique and
level of discomfort and the last recent consensus not
recommend endoscopic screening for evaluating the

risk of bleeding in patients with esophageal varices
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grade 2 or 3. Non-invasive methods for diagnosis need
to be developed. In our study we establish a fibroscan
32 KPa cutt of value for the risk of bleeding and we
recommend endoscopic evaluation for those patients.
A cut-off value above 62.8 correlates with a positive
predictive value above 90% which means those patients
have a very high risk of bleeding despite their primary
Thus, a
prospective study in clinical practice should be done;
we recommend the prophylactic ligation in patients
with liver stiffness values of more than 62.8 kPa.

prophylactic treatment with propranolol.

CONCLUSION

In conclusion, liver stiffness measurement may be
accurate for assessing the risk of variceal hemorrhage
patients.
cohort study needs to be performed to predict the

in cirrhotic However, a longitudinal
complications of cirrhosis using FibroScan so that
endoscopic evaluation of varices grade 2 and 3 and
prophylactic variceal ligation in selected cases should
be performed.
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