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ABSTRACT
Objective: To identify hematological, biochemical and ultrasonographic predictors of esophageal
varices in patients of cirrhosis.
Design: Cross-sectional, analytical study.
Place and duration of study: Department of Gastroenterology, East Medical Ward, Mayo Hospital,
Lahore, from September 2003 to March 2004.
Patients and methods: One hundred and fifty patients with established cirrhosis and no history of
variceal bleed underwent physical examination, hematological, biochemical tests and abdominal
ultrasound examination. Esophagogastroduodenoscopy (EGD) was carried out in all patients.
Presence of varices on EGD was correlated with hematological, biochemical and ultrasonographic
variables by regression analysis.
Results: Esophageal varices were seen in 96 patients while 54 patients had no varices. High grade
varices were seen in 22 patients and 74 patients had low grade varices. Serum albumin less than
2.95g/dl, platelet count less than 88x103/μL and portal vein diameter more than 11mm were
associated with presence of varices. High grade varices were predicted by serum albumin < 2.95g/dl
and portal vein diameter more than 11mm.
Conclusion: Patients with serum albumin <2.95g/dl, platelet count < 88 x 103/μL and portal vein
diameter > 11mm are more likely to have high grade varices.
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INTRODUCTION
Cirrhosis is the end result of hepatocellular injury that
leads to both fibrosis and nodular regeneration
throughout the liver. Cirrhosis is a serious and
th
generally irreversible disease and is the 10 leading
cause of death in United States. The clinical features
result from hepatic cell dysfunction, portosystemic
shunting and portal hypertension. The most common
causes are chronic alcohol abuse, chronic hepatitis B
and chronic hepatitis C infection, autoimmune
diseases, metabolic disorders e.g. Wilson’s disease,
haemochromatosis etc. drugs e.g. amadiarone,
methotrexate, methyldopa etc. and other causes e.g.
hepatic vein thrombosis, bud chairi syndrome etc.
Its prevalence varies from 20-30% in patients
3
with cirrhosis . After varices have developed, onethird of all patients die of bleeding gastro-esophageal
4
varices . The risk of initial bleeding from varices is
25% to 35% within 2 years, with most first-bleeding
episodes occurring within one year after detection of
5
varices The reported mortality from first episode of
variceal bleeding in western studies ranges from 17%
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to 57% as compared to 5-10% mortality reported in
7
our population .
Recently, the Baveno III Consensus Conference
on portal hypertension recommended that all cirrhotic
patients should be screened for the presence of
esophageal varices when liver cirrhosis is
9
diagnosed. Repeat endoscopy is recommended at
2–3 years interval in patients without varices and at
1–2 years interval in patients with small varices to
10
evaluate the development or progression of varices.
However, this approach has two major limitations.
Endoscopy is an invasive procedure and
secondly the cost effectiveness of this approach is
11
also questionable as only 9-36% patients with
cirrhosis are found to have varices on screening
endoscopy. It may be more cost-effective to routinely
screen patients at high risk for the presence of
varices so as to reduce the increasing burden and
procedure cost of endoscopy units. There are factors
12
that predict risk for first variceal hemorrhage.
Certain biochemical, clinical and ultrasonographic
parameters alone or together have good predictive
power for non-invasively assessing the risk of
bleeding from varices. However, the factors that
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predict the presence of varices are not as well
defined. Identification of non-invasive predictors of
esophageal varices will enable us to carry out upper
gestrointestinal (GI) endoscopy in selected group of
patients thus avoiding unnecessary intervention and
at the same time not missing the patients at risk of
bleeding.

PATIENTS AND METHODS
This cross-sectional analytical study carried out at
Gastroenterology unit, East Medical Ward, Mayo
Hospital, Lahore. One hundred & fifty patients with
established cirrhosis and no history of variceal bleed
underwent physical examination, hematological,
biochemical tests and abdominal ultrasound
examination. Esophagogastroduodenoscopy (EGD)
carried out in all patients. All patients underwent
upper GI endoscopy to evaluate for presence and
degree of esophageal varices using an Olympus
video endoscope GIF 160. Presence of varices on
EGD correlated with hematological, biochemical and
ultrasonographic variables by regression analysis.
Mean values of different variables compared between
patients with and those without varices.
Patients with cirrhosis of liver without past
history of upper or lower gastrointestinal bleeding
included. Diagnosis of cirrhosis was based on
combination of physical findings present i.e. palmar
erythema, spider nevi, gynaecomastia, splenomegaly
or ascites, impaired liver function tests i.e. deranged
clotting profile and low serum albumin and irregular
liver surface detected on ultrasound and ratio of
transverse caudate lobe to transverse right lobe width
13
> 0.65. All patients included in the study evaluated
for clinical, hematological, biochemical and
ultrasonographic parameters and classified according
14,15
to Child-Pugh’s criteria.
Patients who were not
stable were not included in the study, nor those
patients who had previously undergone sclerosis or
band ligation of esophageal varices, transjugular
intrahepatic porto-systemic shunt, or surgery for
portal hypertension. Patients taking medicines for
primary prophylaxis of variceal bleeding and patients
with active (less than six months of alcohol
abstinence) alcohol abuse were also excluded.
Esophageal varices classified into small and
large varices, where small esophageal varices were
defined as those which flatten with insufflation or
minimally protrude into the esophageal lumen,
whereas large esophageal varices were defined as
those which protrude into the esophageal lumen and
touch each other (presence of confluence), or fill at
16
least 50% of the esophageal lumen. This simple
classification
is
considered
the
preferred
17
classification. In some cases, endoscopists use the

grade (I-IV) classification, when grades I through IV
are used. Grades I and II are reclassified as small
and grades III and IV are reclassified as large for this
study.
Statistical analysis performed using SPSS 17.0.
Results were expressed as mean ± SD. Each
continuous parameter between the two groups,
patients with varices and patients without varices
analyzed with two tailed un-paired student’s t-test.
Categorical data examined using the chisquarec2
test. Threshold of different variables for the best
compromise sensitivity-specificity determined using
18
ROC curve. Data re-explored using these cutoff
values, p-value of less than 0.05 considered
significant. Multivariate analysis of variables with
significant correlation carried out using stepwise
19
logistic regression analysis. The following cutoff
points used for the linear logistic regression stepwise
methods: p = .05 for entry into the model and p=.10
for removal from the model. Discriminant analysis
used for developing combined predictability of
variables. Ninety-five percent confidence intervals
(CIs) used in all analyses. Analysis of variance
(ANOVA) used for prediction of grade of varices.

RESULTS
The total number of patients in the study were 150.
Male to female ratio was 1.14: 1 (80/70). Mean age of
patients was 53 (± 11.11) years. On clinical
examination 14 patients had palpable liver and
palpable spleen below left costal margin was noted in
26 patients. Based on physical examination,
hematological and biochemical parameters, 22
patients were of Child class A, 73 class B and 55
patients were in Child Pugh class C. Mild ascites was
noted in 42 patients, moderate in 75 patients and
tense ascites was found in 6 patients while 30
patients had no ascites. All patients underwent EGD,
esophageal varices were seen in 97 patients. High
grade varices were seen in 22 patients while 75 had
low grade varices. Nine patients with high grade
varices were treated with band ligation due to signs
of impending bleed. 25 patients had gastric varices,
22 gastroesophageal and 6 isolated gastric varices
and 5 patients were also given treatment for gastric
varices. Mean values of different variables were
compared between patients with and those without
varices as given in Table I.
Linear correlation revealed significant correlation
between presence of varices and gynaecomastia (p0.028), platelet count (p-0.045), serum potassium (p0.026), serum albumin (p- 0.007) and portal vein
diameter (p-0.023). Grade of esophageal varices had
significant association with gynaecomastia (p-0.048),
platelet count (p-0.169), serum potassium (p-0.142)
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portal vein diameter (p-0.012) and serum albumin (p0.023). Cutoff values of 88 x 103/μL for platelet
count, 2.95g/dl for serum albumin and 11mm for
portal vein diameter were identified using ROC curve.
Variables with significant correlation with presence of
varices were checked for sensitivity, specificity,
positive predictive value, negative predictive value,
OR (odds ratio) and area under ROC (receiver
operating characteristic) curve as shown in Table II.
Platelet count < 88 x 103/μL, serum potassium,
serum albumin, and portal vein diameter were
checked for predictability of grade of varices by
applying analysis of variance (ANOVA). Serum
albumin < 2.95g/dl (p-0.028) and portal vein diameter

> 11mm (p-0.043) were found to have significant
predictive value for high grade varices. (CI > 95%).
These variables were then checked for prediction of
esophageal varices using stepwise logistic regression
analysis. Serum albumin (p-value 0.013) and portal
vein diameter (p-value 0.038) had strong prediction
value as compared to not so strong correlation of
platelet count (0.156) in multivariate analysis.
Presence of any of three predictors could
determine presence of varices with 100% sensitivity
and 11% specificity, while presence of all three
variables had 23% sensitivity and 89% specificity for
presence of varices. Predictability of different
combinations of these variables is shown in Table III.

Table I: Comparison of variables in patients with and without varices
Patients with varices Mean±SD
Patients without varices
(Total patients: 97)
Mean ± SD (Total patients:
53)
3
Platelet count (× 10 /µL
99 ± (73.08)
109±(69.24)
Prothrombin time (sec)
18.50 ±(6.02)
21.49 ± (19.20)
Serum potassium (mEq/dl
3.99 ± (0.82)
4.40 ± (0.83)
Serum albumin (g/dl)
2.74 ± (0.08)
3.26 ± (0.62)
Cholesterol (mg/dl)
103.86± (148.65)
160.6 ± (27.98)
Child score
8.49 ± (1.87)
8.65 ± (1.95)
Portal vein diameter (mm)
12.95 ± (2.07)
10.37 ± (2.68)
Size of spleen (mm)
14.50 ± (2.28)
14.73 ± (2.55)
Age (years)
51.52 ±(10.83)
54.23 ± (11.57)
SD-Standard deviation

p-value

0.046
0.319
0.027
0.007
0.340
0.706
0.023
0.669
0.245

Table II: Values of variables in predicting presence of varices
Variables
Sensitivity
Specificity PPV
NPV
OR
Area under
(%)
(%)
(%)
(%)
ROC
Serum albumin < 2.95gms/dl
62
66.8
76
51
3.34
0.66
3
Platelet count < 88 10 / µL
58.5
62.7
72.4
47.7
0.42
0.338
Portal vein diameter > 11mm
91
25.6
67.54
64.23
3.74
0.582
PPV-Positive predictive value; NPV-Negative predictive value; OR-Odds ratio: ROC-Receiver operating
characteristic
Table III: Combined predictability of three significant predictors for esophageal varices
Predictors present
%age of original grouped
cases correctly classified
Albumin < 2.95g/dl
64
Portal vein diameter > 11mm
67
Platelet count < 88,000/µ L
60.2
Albumin < 2.95g/dl and PV diameter > 11mm
62.8
Albumin < 2.95 g/dl and platelet count < 88,000/ µ L
65.5
PV diameter > 11mm and platelet count < 88,000/ µL
61.4
Albumin <2.95 g/dl, Platelet count <88,000/ µL and PV diameter >11mm
63.7
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DISCUSSION
Most of the studies concerning the non-invasive
diagnosis of esophageal varices were performed on a
particular subgroup of patients i.e. those going to be
placed on a liver transplantation waiting list. Some of
the studies lacked uniformity in esophageal varices
classification or adequate statistical analysis.22-25
Factors previously identified as noninvasive
predictors of esophageal varices were less
reproducible in clinical practice26, were subject to
interobserver variability27, and were assessed in
different ways even within the same study. In this
study, only simple, commonly available and
reproducible parameters were considered. Multiple
studies have been performed to evaluate clinical,
laboratory, and imaging factors that are strongly
associated with the presence of varices. Cales et
al.28 reported that of 84 patients, 16 were without
varices (19%) and 35 had small varices (42%),
developed large varices during 16-month follow-up.
In their study, multivariate analysis revealed that
initial size of varices and interval worsening of the
Child-Pugh score predicted the development of
varices. Chalasani et al.22 found that of 346 patients,
presence of splenomegaly on physical examination
and platelet count less than 88 x 103/μL were
independent risk factors for the presence of large
varices. In a study by Pilette et al.24 low platelet
count, high prothrombin time, and the presence of
spider angiomata were independent risk factors for
the presence of varices. Schepis, et al. found
prothrombin activity less than 70%, portal vein
diameter more than 13 mm and platelet count less
than 100,000/mm3, significantly associated with
presence of esophageal varices.29 Low albumin level
and platelet count less than 150 x 103/μL were
associated with presence of esophageal varices in
study by Zein et al. In this study three factors were
identified, which have independent correlation with
presence of varices. Serum albumin less than
2.95g/dl, platelet count < 88 x 103/μL and portal vein
diameter > 11mm, were only significant predictors
after multivariate analysis for the presence and grade
of esophageal varices. Low serum albumin is
indicator of deranged hepatic function. The degree of
hepatic dysfunction likely affects the development of
portal hypertension via humoral factors and, thus the
development of varices. Portal vein diameter of >
11mm had significant correlation with high grade
varices with sensitivity and specificity of 91% and
25.7% respectively. Width of portal vein on
ultrasonographic examination is indirect indicator of
portal pressure which is responsible for development
of varices. Low platelet count is implicated in many
recent studies to be associated with esophageal
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varices.22,24,27,29,30 Splenic sequestration and
antibody-mediated destruction of platelets has been
thought to be the cause of thrombocytopenia in
patients with cirrhosis.32 It was found that platelet
count less than 88 x 103/μL to be independent
predictor for presence of varices. But low area under
ROC and low odds ratio (OR) is suggestive of weak
association. Weak correlation of platelet count was
probably due to factors independent of portal
hypertension which can result in thrombocytopenia,
like bone marrow suppression in patient with
cirrhosis. The combined predictability model of these
three variables showed that patients with none of
these three variables do not have varices. But
performing surveillance EGD, only in patients with
two or three predictors will achieve accuracy of 6065%. In other words, one-third of patients with
esophageal varices will not undergo EGD and will be
deprived of primary prophylactic treatment of varices.
Considering the significant morbidity and mortality
associated with variceal bleed, it will be safe to have
few endoscopies of patients without varices rather
than missing patients with varices and potential to
bleed. Our recommendation is to perform
surveillance endoscopy in patients with any of three
predictors identified, thus not missing any patient with
esophageal varices, at the same time reducing
number of patients with no gastroesophageal varices
undergoing surveillance endoscopies. Finally these
predictors should be used only to supplement and not
to supplant clinical judgment.

CONCLUSION
Platelet count less than 88 x 103/μL, serum albumin
less than 2.95gm/dl and portal vein diameter more
than 11mm on ultrasonography are independently
associated with presence of varices. Patients with
established cirrhosis and no past history of upper GI
bleed, should have surveillance endoscopy if any of
these predictors is identified.
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