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Fornsindex asa useful noninvasive predictor of
esophageal varicesin liver cirrhosis
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ABSTRACT

BACKGROUND

Rupture and bleeding from esophageal varices are major complications
of portal hypertension and associated with a high mortality rate. Non-
invasive serum markers of liver fibrosis could be used as predictors of
esophageal varices in cirrhotic patients. The objective of this study was
to assess the performance of Forns index as a noninvasive predictor in
diagnosing esophageal varices.

METHODS

A cross-sectional study was done in 51 cirrhotic patients who were
admitted to Adam Malik hospital, Medan. Demographic and clinical data
were recorded and laboratory tests were performed, so that Forns index
could be calculated. The difference between Forns index and size of
esophagesal varicesasdetermined by endoscopy wastested by independent-
t and Mann-Whitney analysis. The diagnostic performance was assessed
using sensitivity, specificity, positive predictive value (PPV), negative
predictive value (NPV), accuracy, likelihood ratios and areas under the
receiver operating characteristic curves (AUROC).

RESULTS

Of the 51 patients with esophageal varicesincluded in this study, the size
of esophageal varices comprised F2 (37.3%), F3 (33.3), and F1 (29.4%).
Most patientswere of Child-Plug C type (52.6%). There was asignificant
difference between Forns index and grade of esophageal varices. The
AUROC for Fornsindex was 0.717 (95% CI: 0.561 - 0.872) and the cut-
off >7.92 was highly predictive to diagnose large esophagesal variceswith
asensitivity of 63.9%, specificity of 73.3%, PPV of 85.2%, NPV of 45.8%
and accuracy of 71.7%.

CONCLUSION

Fornsindex was significantly increased in large esophageal varices. Forns
index is a good noninvasive predictor of esophageal varicesin cirrhotic
patients.
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INTRODUCTION

Cirrhosis, the end stage of chronic liver
disease, is the most common cause of portal
hypertension.). Esophageal varices is a major
complication that frequently appears in more
than 90% of liver cirrhosis patients. Among
diagnosed cases of liver cirrhosis, about 60%
have some degree of esophageal varices.? The
mortality at each bleeding episode is between
10-20%.® One-year survival is only about
63%.@

In cirrhotic patients, screening for
esophageal varicesis highly recommended and
extremely important becauseit isclosely linked
to the scheme of honsel ective betabl ocker therapy
or endoscopic prophylaxis to prevent variceal
bleeding.® The current screening method is
endoscopy, whichisperformed every 2to 3 years
in patients without esophageal varices, every 1
to 2 years in those with mild varices, and
annually in those with decompensated cirrhosis.
However, periodical endoscopic checkup is
extremely expensive and frequently associated
with complications such as bleeding and
perforation. In addition, not every kind of health
service has endoscopic facilities, along with the
limitation of competition to do the endoscopic
checkup. Thereforethereisaneedinrelation to
portal hypertension for a noninvasive checkup
procedure that can identify the presence of
esophageal varices in patient with liver
cirrhosis.®

Some noninvasive methods have been
proposed to serve as markers for evaluating the
degree of liver fibrosis and esophageal varices,
including serum markers, such as aspartate
aminotransferase (AST) to platelet ratio index
(APRI), FIB-4, Forns index and Lok score,™®
transient elastography,® magnetic resonance
elastography @ and acoustic radiation force
impul seimaging.213

Common tests previously validated as
predictors of liver fibrosis, such as aspartate
aminotransferase-to-platelet ratio (APRI),
aspartate  aminotransferase-to-alanine
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aminotransferaseratio (AAR), FIB-4, FI, King,
Lok, Forns, and Fibro index scores, are primarily
based on regular laboratory tests and readily
available demographic data, and do not need any
special experience in imaging techniques.41
They are more convenient and economical in
clinical practices.

Forns index is a serum biomarker that is
used to predict liver fibrosis and is predicted to
be able to replace liver biopsy or endoscopy in
detecting esophageal varices. Forns index is
based on the variables of platelet count, age,
gamma GT, and total cholesterol. Some studies
suggest that thereisarelationship between liver
fibrosis, portal hypertension, and esophageal
varices, whereas other studiesaretryingto carry
out research about Forns index in predicting
esophageal varices.(” Based on the above, the
objective of this study was to determine the
association of esophageal varices and Forns
index and the diagnostic accuracy of Fornsindex
in liver cirrhosis patients.

METHODS

Research design

A cross-sectional study was conducted on
patients with liver cirrhosis at Adam Malik
hospital, Medan, from September to December
2014.

Research subjects

Males or females aged >18 years, having
liver cirrhosis, and agreeing to sign informed
consent, wereincluded in thisstudy. Patientswho
previously had variceal bleeding, endoscopic
therapy (ligation or sclerotherapy), surgical
treatment for portal hypertension (transjugular
intrahepatic portosystemic shunt, TIPS), or were
on beta blocker treatment, were excluded from
the study.
The formula used to calculate the sample size
for hypothesis testing was:

(z e PR + 2 P (L- Pa))

(P, —P)*

n=
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where:
Z(1-0/2) = raw deviate of alpha, for oo = 0.05
> Z(1-0/2) = 1.96
Z(1-B) = raw deviate of beta, for f = 0.10 >
Z(1-B) = 1.282
P, —Pa= significant difference in proportions =
0.15
P, = proportion of liver cirrhosis cases at anumber
of hospitalsin Indonesia—> 3.5% = 0.035
Pa= estimated proportion of liver cirrhosis cases
under study = 0.185
Minimal sample size = 33 persons per group
Thesubjects' persona history was assessed
through anamnesis and physical checkup,
radiological checkup, laboratory checkup
consisting of determination of platelet count,
gamma-glutamyl transferase (gamma GT)
concentration, and total cholesterol
concentration, and endoscopic checkup.
Esophageal varices were classified into
three types: F1 (small straight esophageal
varices), F2 (slightly enlarged tortuous
esophageal varices occupying lessthan one-third
of the esophageal lumen), and F3 (large coil-
shaped esophageal varices occupying morethan
one-third of the esophageal lumen).*®

Serum biochemical markers

Venous blood samples were taken from al
participants after an overnight fast (8—12 hours).
The samples were tested in the laboratory to
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determine aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) levels, gamma-
glutamyl transferase (gamma GT), total
cholesterol and platelet (PLT) count. To assess
thegammaGT level weused akinetic assay with
(gamma-L-glutamyl)-p-nitroanilide and
glycylglycine as substrates. To assess total
cholesterol we used R1 reagents and the Cobas
Mira® automatic analyzer.

Fornsindex

The formula used to calculate the Forns
index was 7.811 - 3.131 x In[platelet count (10%
L)] +0.781 x In[gammaGT(IU/L)] + 3.467 x In
[age (years)] —0.014 x [cholesterol (mg/dL).*"

Dataanalysis

To display a descriptive overview of the
patients' basic dataatabulation system was used.
The independent t-test was used for normally
distributed data, and Mann Whitney test for non-
normally distributed data. Statistical analysiswas
performed using SPSS with significance limit of
p<0.05. To obtain the cut-off points for Forns
index, the area under the receiver operating
characteristic curve (AUROC) was used. In this
study, we also performed diagnostic teststo obtain
the sengitivity, specificity, positivepredictivevalue
(PPV), negative predictive value (NPV),
likelihood ratio for positivetests (LR +), likelihood
ratiofor negativetests (LR -), and accuracy (Acc).

To evaluate the severity of liver cirrhosis we used the Child Pugh score:

Points*

-

Encephalopathy Mone
Ascites MNone
Bilirubin (mg/dL) <Z

Albumin (g/dL) =35
INR =1.7

{or precipitant induced)

(diuretic responsive)

Grade 1-2 Grade 3-4

(or chronic)

Mild to moderate Severe

{diuretic refractory)

2=3 =3
28-35 =2.8
1.7-2.3 =23

*Child-Turcotte-Pugh Class obtained by adding score for each parameter (total points)

Class A = 5 to 6 points (least severa liver diseasa)

Class B = 7 to 9 points (moderately severe liver disease)

Class € = 10 to 15 points (most severea liver diseasea)
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Ethical clearance

Ethical clearance (permission to carry out
research) was obtained from the Health Sector
Research Committee of the Faculty of Medicine,
University of North Sumatra.

RESULTS

Inthisstudy, thetotal number of participants
consisted of 51 patients with liver cirrhosis who
had met theinclusion criteria. Most patientswere
male (34 personsor 66.7%). The mean age of the
patientsinvolved in thisstudy was52.04 + 12.33
years. Respondentswith hepatitis B comprised 30
persons (58.8%), hepatitis C 2 persons (3.9%),

Table 1. Distribution of demographic
characteristics of respondents (n=51)

Mean + 5D,
Parameter (min-ma x)
or 1 (M
Gender
Ide 34HE.T
Female 17 (333
Auge (years) 5204 £12.33
Platelet (x10%L) 104 (31-144
A3T (UL 36 (12-56T)
ALT (UL (13230
Gatrma GT (UL) & (8- 5300
T otal balitbin (g dl) 163 (0.25-1497)
Total cholester ol (mgdl) 14912 4755
Albumin (g dl) 25075
PT (seconds) 27001-20.8)
INR 1.36 (0.92-14 3 1)
ferites
Hane 1223.5
Ilinitmm 80157
Il echum 23500
Il acimum 80157
Chil dPugh
& 1001338
B 26 343
C 40 (32.6)
Liver citthosis efcl ogy
Hep atitiz B 30 58.8)
Hep atitis © 2Em
Negative 19375
Fomnsindex TEI£2.43
Esophageal vatices grade
Small esophagesl warices(F1) 1532945
Latge eaophagesd varices 36 (704
F2 19375
F3 1733.3)
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whilethose with anegative result for hepatitis B
or C comprised 19 persons (37.3%). Respondents
with Child Pugh A consisted of 10 persons
(13.2%), with Child Pugh B 26 persons (34.2%),
and Child Pugh C 40 persons (52.6%). The
medians of platelet count and gamma GT of the
patientsin this study were respectively 104 (31-
144)x10°/L and 66 (6-530) U/L, while mean total
cholesterol was 149.12 + 67.55 mg/dL . Regarding
the size of the esophageal varices, which were
graded based on endoscopic checkup results, there
were esophageal varices of F1 sizein 15 people
(29.4%), F2 size in 19 people (37.3%), and F3
sizein 17 people (33.3%) (Table 1).

There was a significant difference in mean
Fornsindex between large esophageal varicesand
small esophagea varices, with the Fornsindex of
large esophageal varices (8.47 + 2.05) being
significantly higher than that of the small
esophageal varices(6.37 + 2.68) (p=0.016) (Table
2).

From the receiver operating characteristics
(ROC) curve, the best Forns index cut off value
was determined to be 7.92. The Fornsindex value
of >7.92 inthediagnosisof large sized esophageal
varices had the following characteristics:
sensitivity 63.9%, specificity 73.3%, PPV 85.2%,
NPV 45.8%, LR (+) 2.4, LR (-) 0.49, and
diagnostic accuracy 71.7% (Figure 1).

DISCUSSION

Among the 51 study subjects, the most
common cause of liver cirrhosis (58.8%) was
hepatitis B infection. This agreeswith the study
conducted by Limquiaco et a,*® where the most
common cause of liver cirrhosis was chronic
hepatitis B (40%) infection. However, different
results were found in a US study showing
hepatitis C virus (HCV) infection and alcohol
abuse to be the two leading causes of liver
cirrhosis.*® This was also the case with the
report of Stefanescu et a.,(” where the most
common cause of liver cirrhosis (49.78%) was
chronic hepatitis C infection. These differences
may caused by different research locations, since
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Table 2. Differencein biochemical characteristics between small and large esophageal varices

L. Esnphagealvari:es
Characteristic Small Large P
Age (years) ™ 5647 £14 73 5010+ 1025 0.008
Platelet ¢x10°%L) "™ 200,20+ 131.54 107.14+ 61.15 0.005%
Total bilirghin (m g'dl) "™ 356401 226 +1.91 0.563
Total chalesteral (m gfdl)™ 15253 £ 98 63 13517 £44 1 0.200
Gamma GT U/D™ 126.4 £ 147 20 10503 £103 34 0.975
ASTAILY™ 110,67 £ 14293 7742 + 67 &1 0.694
Altumin (gf )\ 2554073 253 £0.77 0.935
PTiseconds) '™ 443517 366 +2.50 0.212
IR 2.26+349 147 £0.32 0.374
ALT (WL ™ 5067+ 5936 4978 + 39 27 0.975
Forns index™ .37 +2 .68 247 £205 0.016*

@I ndependent t-test ®Mann Whitney test; * Significant; * AST: Aspartate aminotransferase; ALT: Alanine aminotransferase;

PT: protrombin time ;INR: international normalized ratio

the hepatitis C prevalence is higher in Europe
and the US.

For the Child Pugh classification, Limquiaco
et al.®® mention that Child A accounted for 3%,
Child B for 73%, and Child C for 23%. Stefanescu
et al.™ found values of 75.9%, 18.4%, and 5.7%
for ChildA, Child B and Child C, respectively. In
our study wefound that Child A comprised 13.2%,
Child B 34.2%, and Child C 52.6%. The high

prevalence of Child Cinthisstudy wasduetoits
being conducted at areferral hospital, since most
of the patients referred to this institution had
advanced disease. Our study showed that the
proportion of esophageal varicesfor F1, F2, and
F3 was 29.4%, 37.3%, and 33.3%, respectively.
A previous study on 40 subjects showed that the
proportion of esophageal varicesfor F1, F2, and
F3 was 32.5%, 42.5% and 25.0%, respectively.®

ROC Curve
1.0
0,8 I
_?_: 05
-
=
W
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L
w
0,4
AUROC=0.717
p-value =0.0001
|:|_—_.
0.0 T T T T
[alin} 02 o4 06 og 1.0
1 - Specificity

Figure 1. Forns index ROC in

predicting the grade of varices
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Mild to moderate thrombocytopeniaoccurs
in 49-64% of patients with liver cirrhosis. The
etiology of thrombocytopenia is multifactorial,
including increased platel et sequestration in the
spleen in congestive splenomegaly, which is
caused by portal hypertention, decreased
production of thrombopoietin, aswell as platel et
destruction as a result of immune processes or
antibodies.?Y There was a significant difference
in mean platel et count between the group of large
esophageal varices and the group of small
esophageal varices, with a significantly lower
mean platelet count among large esophageal
varices as compared with small esophageal
varices. Thisis in line with a previous study
reporting that low platelet count was an
independent risk factor or predictor for the
presence of esophageal varices and their size.??

The study conducted by Stefanescu et al.(”
evaluated four non-invasive methods that had
previously been known as predictors of liver
fibrosisgrade, for identifying esophageal varices
and their size, in comparison with endoscopic
checkup as a standard procedure. One of the
evaluated methods was Forns index. These
investigators found that the latter method can be
apredictor of the presence of esophageal varices,
particularly those of thelarger sizes. Intheir study
the investigators found that for detecting
esophageal varicesof any size, Fornsindex (cut-
off >7.297) had an AUROC of 0.648, whereasin
detecting large sized esophageal varices, Forns
index (cut-off >8.538) had an AUROC of 0.645.
However, thisisthe disadvantage of using serum
markers of liver fibrosis, in which the variables
used in cal culating anon-specific scoredescribing
liver abnormalities, can be affected by other
disease conditions of the patients.

The present study had different cut-off values
for diagnosing large esophageal varices as
compared to the study resultsof Stefanescu et al.)
Wefound that thelower cut-off value of >7.92in
the present study may be affected by different
mean variable valuesincluded in the Fornsindex
valuation, such as the younger age of the study
sample, lower mean gammaGT, and higher mean
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platelet count than that reported in the study by
Stefanescu et al. ) Moreover, thereisadifference
in sample size which may be alimitation of our
study, since our sample was much smaller than
that of the study of Stefanescu et a.,”” which
involved 231 persons.

The predictive value of the Fornsindex cuf-
off value of >7.92 in diagnosing large esophageal
varices, having 63.9% sensitivity, 73.3%
specificity, 85.2% PPV, 45.8% NPV, and an
accuracy of up to 71.7%, can be used as one of
the noninvasive methods of choice for detection
of esophageal varices. In addition, Fornsindex is
expected to be used asabasisin giving & blocker
treatment as a primary prevention against the
limitation of aphysician’scompetenceto perform
endoscopic checkup.®

CONCLUSION

This study found a correlation between the
grade of esophageal varices and Fornsindex in
liver cirrhosis patients. Forns index is a non-
invasive parameter that can be used to predict the
grade of esophageal varicesin cirrhotic patients.
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