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ABSTRACT
Background: Esophageal variceal related bleeding is a lethal outcome of portal hypertension in patients with cirrhosis with
mortality. Objective: To assess esophageal varices in patients with liver cirrhosis using non-invasive parameters. Study
Design: Cross sectional study. Settings: Gastroenterology Department, Lahore General Hospital, Lahore Pakistan.
Duration: 6 months from September 2016 to February 2017. Methodology: Data of all cirrhotic patients admitted in medical
ward was collected. Liver cirrhosis was confirmed by abdominal ultrasound. Values of platelet count, serum albumin and
serum ALT estimated by automated biochemistry analyzer. Serum ALT / platelet ratio index was measured by formula.
Results: It is observed that esophageal varices are most common in middle to old age. 53.9 % of the cirrhosis patients of the
age greater than 40 years have esophageal varices. Mean age of patients with esophageal varices (EV) was 40.94 year.
Average duration of cirrhosis was 3.09 years and level of serum alanine aminotransferase (ALT) was raised with
thrombocytopenia and low serum albumin. Aspartate aminotransferase / platelet ratio (APRI) index was raised as
compared to patients without esophageal varices. Conclusion: Esophageal varices are most common in middle to old age
and non-invasive assessment including level of serum alanine aminotransferase, aspartate aminotransferase, serum
albumin, platelet count and APRI ratio may help to assess esophageal varices in patients with liver cirrhosis.
Keywords: Esophageal varices, Non-invasive assessment, Liver cirrhosis.
How to Cite: Namoos K, Shabbir W, Zaidi IA. Νon-Invasive Assessment of Esophageal Varices in Patients with Liver Cirrhosis. APMC 2020;14(4):328-30.
DOI: 10.29054/APMC/2020.973

INTRODUCTION
Liver diseases, particular liver cirrhosis, are typified by
fibrosis with advance stage and formation of nodules
which are regenerative results in developmental
distortion. This may increase the risk of number of
complications. The most common complication of
cirrhosis is portal hypertension results in esophageal
varices.1 In developing countries like Pakistan, liver
cirrhosis is more prevalent as compared to developed
countries.2
Esophageal varices occur due to blockade of blood flow
to the liver. This results the flow of blood into blood
vessels of small size and causes a rupture of blood vessels
causing severe bleeding. The incidence of EV is related
with severity of liver cirrhosis, thrombosis and infection
due to parasites. Additionally, factors related with EV are
age, reduced count of platelets and values of serum
albumin as well as ascites.3
Bleeding is the gravest complication of EV and may lead
to shock and death, if not treated in time in all age
group.3,4 Untreated EV results in bleeding in 30-40 %
cases and many patients die due to this complication. The
bleeding results in blood vomiting, black color stool,
anemia, reduced urination and shock.5
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Cirrhosis and esophageal varices can be developed with
any age but most common is in middle age or age > 40
years. Disparity in the mean age is related with etiology
and incidence of viral hepatitis in different inhabitants
and also the extent of viral infection.3
Ascites has many causes such as liver diseases, cancers,
congestive heart failure, or kidney failure. The most
common cause of ascites is advanced liver disease or
cirrhosis. The first abnormality that develops appears to
be portal hypertension.6
The most reliable method for assessing EV is the
estimation of the hepatic venous pressure gradient.
However, it is costly, invasive and not offered by all labs.
Detection of markers of esophageal varices will permit
upper gastrointestinal tract endoscopy in selected
patients only. Hence needle interference and incidence of
bleeding can be avoided.
Cross-sectional study was conducted to assess
esophageal varices in patients with liver cirrhosis using
non-invasive parameters.
METHODOLOGY
Study Design: Cross sectional study.
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Settings: Gastroenterology Department, Lahore General
Hospital, Lahore Pakistan.
Duration: 6 months from September 2016 to February
2017
Sample
Technique:
Non-probability
Purposive
Sampling Technique.
Sample Size: 150 cases
Inclusion Criteria: All patients with history of liver
cirrhosis of any gender and age between 20 to 60 years
admitted in the medical ward were included.
Exclusion Criteria: Patients who were previously taking
medicines to reduce portal hypertension, who underwent
sclerotherapy or band ligation, suffering from
hepatocellular carcinoma, previous portosystemic
anastomosis or portal vein thrombosis and ascites were
excluded from the study.
Data Collection Procedure: 150 consented patients of 2060 years of age with cirrhosis. Questionnaire based on
clinical data and demographics was filled by patients.
Liver cirrhosis / esophageal varices was confirmed by
abdominal ultrasound, upper GI endoscopy. Study was
approved by Institutional Review Board (IRB) of Lahore
General Hospital, Lahore. Values of platelet count, serum
albumin and serum ALT estimated by HITACHI
automated biochemistry analyzer. Serum ALT / platelet
ratio index was measured by formula.
Sample size of 150 cases is calculated with 95% confidence
level, 6% margin of errors and taking expected percentage
of esophageal varices i.e. 85% in patients of cirrhosis with
ascites.7
Data Analysis: Data was entered and analyzed into SPSS
version 20. The quantitative data like age and duration of
chronic liver disease was calculated as mean and
standard deviation. The qualitative data like gender,
esophageal varices was calculated as frequency and
percentage.

Demographic and biochemical parameters showed that
mean age of patients with varices was 40.94 year. More
females (58.9%) have esophageal varices as compared to
males (54.5%). Average duration of cirrhosis was 3.09
years in patients with varices. Level of serum ALT &
serum AST was raised with thrombocytopenia and low
serum albumin was found. Mean AST/platelet ratio
index or APRI was 2.46 in patients with varices. (Table II).
Table 2: Comparison of demographic and biochemical
markers in relation with esophageal varices
Presence of esophageal varices

42 (54.5%)

35 (45.4%)

Female

73

43 (58.9%)

30 (41.1%)

Age (21-30)
yrs

34

21 (61.7%)

13 (38.2%)

(31- 40) yrs

40

23 (57.5%)

17 (42.5%)

(>40) yrs

76

41 (53.9%)

35 (46.1%)
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p value

Age (yrs)

40.94+10.96

40.28+10.87

0.80

3.09+1.35

2.79+1.45

0.51

134.80+44.85

174.82+55.80

0.00

ALT (IU)

70.35+49.43

33.37+10.32

0.00

AST (IU)

50.57+32.00

31.86+11.37

0.02

Serum Albumin
(g/dl)

3.13+0.86

3.55+0.9

0.53

*APRI

2.46+0.69

1.9+0.8

0.05

DISCUSSION
Esophageal variceal bleeding is the most common
complication of liver cirrhosis and the main reason of
mortality in patients with cirrhosis. Clinical complication
of portal hypertension is thrombocytopenia, ascites etc.8
EV is most common in middle to old age i.e. >40 years
with 53.9%. Male / female ratio is 1: 0.24. We agreed with
a study who observed that EV is observed in age range
18-26 year and 50 to 59 years with male female ratio 1:0.6.9
However, a study found no gender difference in patients
with or without esophageal varices.8
According to our study the mean age of the patients was
40.94 years in patients with varices. Many studies
observed that most of the individuals suffer with cirrhosis
in the age of 40-60 years. It is demonstrated that age from
40 to onward cover the age at which most of the people
are working and liver cirrhosis effects on the efficiency of
patients and trouble in society. Study also stated that in
this age group the complications of known afflictions of
the liver are started.3 However, the mean age in studies
carried out in developed countries were higher in
comparison to studies carried out in developing world.10
According to present study duration of cirrhosis was 3.09
years in patients with varices. Level of ALT and AST was
raised with thrombocytopenia. Decreased values of
serum albumin were also observed. A study reported that

Presence of esophageal varices
Total Positive for EV n Negative for EV n
(%)
(%)
77

Negative for
EV n = 65

*Aspartate amino transferase to platelet ratio index.
Independent t test is used to compare means. p value
significant if less than 0.05

Table 1: Distribution of cases according to age groups
and gender

Male

Positive for
EV n = 85

Duration of
cirrhosis (yrs)
Platelet count
(/µl)

RESULTS
Association of esophageal varices with age and gender is
tabulated as Table I. It is observed that EV is most
common in age greater than 40 years (53.9%).

Variables

Variables
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pathogenesis of thrombocytopenia in cirrhotic patients is
multi-factorial and comprises of reduced synthesis of
thrombopoietin, sequestration of platelets via spleen, and
suppression of platelet synthesis.11 We agreed with
studies who found thrombocytopenia in EV. A group of
workers stated that presence of EV in cirrhotic patients
was confirmed by low platelet count.12,13 The present
study shows significant association of APRI with varices.
The study by De Mattos et al. has showed similar results
and found significant association of APRI with varices.14
A study demonstrated that liver functions tests include
the biochemical parameters associated with lysis of cell /
inflammation (ALT / AST), and parameters that indicate
the synthetic function of liver like albumin. These
biochemical parameters are good indicators of steatosis
and inflammation and may be a prediction of
development of fibrosis.15 It is observed that low values
of albumin in esophageal varices forecast portal
hypertension with 97 % accuracy and 100% sensitivity.16
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