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Abstract

Background and aim :The prevention of variceal bleeding is very
important. The current guide lines recommend screening of all
 cirrhotic patients by endoscopy, to identify patients at risk of
bleeding in whom prophylactic treatment should be started.
Repeated endoscopic examinations are unpleasant for patients,
and carry a high cost impact and burden on endoscopic units, while
only 50% of cirrhotic patients have esophageal varices, 30% of
whom have large varices. The aim of this study is to evaluate
prospectively the spleen size, platelet count and platelet
count/spleen diameter ratio as noninvasive predictors of
oesophageal varices in post hepatitis C virus liver cirrhosis in
Egypt.

Patients and methods : One hundred patients with post hepatitis
C virus liver cirrhosis were included in the study. All studied sub-
jects underwent a detailed history taking, clinical examination,
biochemical workup, upper gastrointestinal endoscopy and
abdominal ultrasound. The platelet count to spleen diameter ratio
was calculated.

Results :All the 3 predictors showed high statistically significant
correlation with the presence, size and the grade of oesophageal
varices (P < 0.01). Among the 3 noninvasive predictors the platelet
count/spleen diameter ratio gave the highest accuracy (94%) at a
cut-off value of 1326.58 followed by the spleen size (89%) at a
cut-off value of 131.5 mm and lastly the platelet count (84%) at a
cut-of value of 131000/mm3.

Conclusion : The use of the three studied predictors in this study
can help the physicians to restrict endoscopy to those who are
 highly suspected to have oesophageal varices. (Acta gastro enterol.
belg., 2011, 74, 497-502).

Key words : noninvasive predictors of oesophageal varices, the platelet
count/spleen diameter ratio, oesophageal varices, portal hypertension,
post HCV liver cirrhosis.

Introduction

Egypt has a very high prevalence of hepatitis C virus
(HCV) and a high morbidity and mortality from chronic
liver disease (1). HCV is considered the most common
aetiology of chronic liver disease in Egypt, where the
prevalence of antibodies to HCV (anti-HCV) is 10-fold
greater than in the United States and Europe (2).
Portal hypertension is a major complication of liver

cirrhosis, and leads to the development of portosystemic
shunts. Oesophageal varices are the most important
among these shunts due to its clinical effects and play a
major role in transforming the disease from a pre-clinical
to a clinical phase. Longitudinal studies have shown that
oesophageal and/or gastric varices eventually develop in
all cirrhotic patients (3,4) and that once they have devel-
oped they tend to increase in size and to bleed (4). The
yearly rate of development of new varices is about 5-

10% (3,5) ; the rate of growth of varices from small to
large ranges between 5% and 30% in different studies (5-
8). Bleeding from oesophageal varices is the most seri-
ous complication of cirrhosis, with a high risk of
death (9). The mortality from each episode of variceal
bleeding is 17%-57% (4,10,11). On endoscopic exami-
nation the presence of red spots on the varices equals
high risk of bleeding which is also related to the size of
varices (12,13).
The prevention of variceal bleeding is very important

and non-selective beta blockers and/or prophylactic band
ligation decrease the risk of bleeding by 50% (14,15). It
is recommended that all cirrhotic patients should under-
go endoscopic screening for the presence of varices (16-
21), patients who have large or medium sized varices
should be treated to prevent bleeding.
Patients with compensated cirrhosis who do not have

varices should repeat endoscopy every 2-3 years, and
every 1-2 years for those with small varices (17). It is
also recommended for patients with decompensated cir-
rhosis to repeat endoscopy every year even if there are no
varices (17,19). Repeated endoscopic examinations are
unpleasant for patients, and carry a high cost impact and
burden on endoscopic units, while only 50% of cirrhotic
patients have esophageal varices, and up to 30% have
large varices. For these reasons many non-invasive pre-
dictors for the presence and size of varices have been
studied.
This study attempts to evaluate prospectively the

spleen size, platelet count and platelet count/spleen
diameter ratio as noninvasive predictors of oesophageal
varices in post hepatitis C virus liver cirrhosis in Egypt.

Materials and methods

This prospective study included one hundred patients
with post hepatitis C virus liver cirrhosis who were under
investigations and treatment at the Gastroenterology &
Hepatology outpatient clinics or those who were
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for the Social Science ; SPSS Inc., Chicago, IL, USA)
version 15 for Microsoft Windows.

Results

48 men and 52 women were included in the study, all
with post HCV liver cirrhosis. The main clinical charac-
teristics of all patients are shown in table 1.
The mean values of platelet (PLT) count, spleen

 diameter and PLT count/spleen diameter ratio showed a
highly significant association with the presence, grade
and size of varices as shown in table 2 A, table 2B and
table 3.
The sensitivity, specificity and accuracy of PLT count,

spleen diameter and PLT count/spleen diameter ratio as
noninvasive predictors of oesophageal varices were
 studied by applying the ROC curve to detect the cut off
values with the best sensitivity and specificity.
Among the three noninvasive predictors the platelet

count/spleen diameter ratio gave the highest accuracy
(94%) at a cut-off value of 1326.6 followed by the spleen
size at a cut-off value of 131.5mm and lastly the platelet
count at a cut-of value of 131000/mm3 as shown in
table 4 and figures 1-3.
When we applied the same cut of value of 909 used by

Giannini for the platelet count/spleen diameter ratio on
the current study, the accuracy was significantly reduced
(84%) as shown in table 4.
The cut off values with the best sensitivity and speci-

ficity of the three predictors regarding the detection of
the large varices were also studied by applying the ROC
curves. The platelet count/spleen diameter ratio gave the
highest accuracy (84%) among the three predictors as
shown in table 4.
The performance of the three parameters as noninva-

sive predictors of oesophageal varices in patients with
Child class A (N = 20) was studied. Seven out of 20 had
small varices and 13 had no varices. There was a signif-
icant association between the mean values of the three
parameters and the presence of varices (table 5A). The
best cuts off values of the three predictors regarding the
presence of varices were also studied by applying the
ROC curves. The platelet count/spleen diameter ratio
showed the highest accuracy (90%) at a cut off value of
1574 (Table 5B).

Discussion

Bleeding oesophageal varices is still a leading cause
of death in patients with cirrhosis. In recent studies, mor-
tality rates vary between 11% and 20% within six weeks
of the bleeding episode (24-27).
Endoscopy is still the gold standard method for diag-

nosis of oesophageal varices and is recommended every
two to three years in cirrhotic patients without varices,
and every one to two years in patients with small
varices (14,28,29). Several studies have been performed
to find noninvasive parameters that can predict the
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 admitted to the Internal Medicine departments of the
Cairo university hospitals.
Diagnosis of cirrhosis was based on physical findings,

laboratory investigations and imaging findings. Patients
who previously underwent injection sclerotherapy, band
ligation, surgery for oesophageal varices, or who had
previous or active gastrointestinal bleeding and those
who were receiving beta blockers were excluded from
the study. All patients with liver cirrhosis due to
causes other than HCV were also excluded. Also
patients with concomitant hepatic schistomiasis were
excluded (N = 7).
All studied subjects underwent a detailed history tak-

ing, clinical examination and a biochemical workup,
including total bilirubin, aspartate aminotransferase, ala-
nine aminotransferase, serum albumin, prothrombin
activity, complete blood count and viral markers for
 hepatitis C and hepatitis B viruses. Child-Pugh score was
calculated for all patients using the 5 parameters (ascites,
albumin, bilirubin, prothrombin activity and encephalo -
pathy) (22). An upper gastrointestinal endoscopy and
abdominal ultrasound were performed in all patients.
The maximum spleen bipolar diameter was measured

and the values were recorded. The platelet count to
spleen diameter ratio was calculated.
All endoscopies were performed in a single

endoscopy unit by an experienced endoscopist and a
grading classification I-IV was used (23). Grade I was
used for varices in the level of mucosa, grade II for
varices smaller than 5 mm filling less than 1/3 of the
oesophageal lumen, grade III for varices larger than
5 mm filling more than 1/3 of the oesophageal lumen
and grade IV for varices occupied more than 2/3 of
esophageal lumen. Informed consent was obtained from
all patents in the study. All the data were recorded, ana-
lyzed and correlated.
Data were statistically described in terms of range,

mean ± standard deviation (± SD), median, frequencies
(number of cases) and percentages when appropriate.
Comparison of quantitative variables between the study
groups was done using Mann Whitney U test for inde-
pendent samples when comparing 2 groups and Kruskal
Wallis analysis of variance (ANOVA) test with Mann
Whitney U test for independent samples as posthoc mul-
tiple 2-group comparisons when comparing more than
2 groups. For comparing categorical data, Chi square (χ2)
test was performed. Exact test was used instead when the
expected frequency is less than 5. Accuracy was repre-
sented using the terms sensitivity, specificity, +ve predic-
tive value, -ve predictive value, overall accuracy, the like-
lihood ratio of a positive test and the likelihood ratio of a
negative test. Receiver operator characteristic (ROC)
analysis was used to determine the optimum cut off value
for the studied diagnostic markers. A probability value
(p value) less than 0.05 was considered statistically
 significant. All statistical calculations were done using
computer programs Microsoft Excel 2007 (Microsoft
Corporation, NY, USA) and SPSS (Statistical Package
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 presence of oesophageal varices in liver cirrhosis to
reduce the cost and burden on endoscopy units (28).
The prevention of bleeding from oesophageal varices

is an important goal. Identification of patients who are at
risk of variceal bleeding is the first step in prevention of
bleeding so the patients can be selected to start prophy-
lactic treatment. 
The prevalence of oesophageal varices among cir-

rhotics is variable, ranging from 24% to 80% (30). The
value of diagnosing oesophageal varices by a noninva-
sive predictor is to target endoscopy to patients who have
a high probability of having varices.
In the present study as shown in tables 2-4 and fig-

ures 1 and 2 and like in many other previous studies (31-
37) platelet count and spleen diameter correlate well
with the presence of oesophageal varices. However, in
cirrhotic patients, the presence of thrombocytopenia may
be due to several factors other than portal hypertension,
as shortened mean platelet lifetime, decreased throm-
bopoietin production or myelotoxiceffects of the hepati-
tis C virus (38). The presence of splenomegaly in cirrhot-
ic patients is mainly related to portal hypertension.
In 2003 Giannini et al. (28) introduced the use of the

platelet count/spleen diameter ratio as a predictor of
oesophageal varices. This ratio links thrombocytopenia
to splenomegaly to introduce a variable that takes into

consideration that thrombocytopenia is mainly due to
hyperslenism secondary to portal hypertension. In his
study with a cut-off value of 909 the sensitivity was
100% and the specificity was 93%. In 2006 Giannini et
al. (39) reported the results of a multicenter study to val-
idate the use of platelet count/spleen diameter ratio in the
prediction of oesophageal varices at cut-off value of 909
which showed that the sensitivity was 92% and specifici-
ty was 67%. Many studies (23,39-42) have been per-
formed using different best cut-off values to investigate
this parameter as a noninvasive predictor for oesophageal
varices. The differences of the positive predictive value
and negative predictive value between this study and the
other studies can be explained by different factors affect-
ing the platelet count including : bleeding, infection,
medications and lower thrombopoetin levels in cirrhosis
etc. In addition to these factors both ultrasounds and
endoscopy are operator dependent techniques and the
lack of interobserver agreement between the operators of
the different studies may greatly affect the results. In the
present study the best cut-off value was 1326.6 for the
platelet count/spleen diameter ratio which showed 96.3%
sensitivity and 83.3% specificity as shown in table 4 and
figure 3. 
In conclusion, as mentioned in the introduction, most

current guidelines recommend that all cirrhotic patients
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Table 1. — Showing the patients clinical characteristics

Main clinical characteristics of all patients

Total number 100
Gender (M/F) 48/52
Age (mean ± SD) 49.2 ± 8
Age (range) 20-70
Child class (A/B/C) 20/31/49
Varices present (yes/no) 82/18
Grade of varices (I/II/III/IV) 7/15/35/25
Varices size (Small /large) 22/60
Mean Hemoglobin  concentration, gm/dl (mean ± SD) 10 ± 1
Mean PLT count, mm3 (mean ± SD) 117070 ± 66145.9
Mean spleen diameter, mm (mean ± SD) 150.9 ± 23.4
Mean PLT count/spleen ratio (mean ± SD) 843.3 ± 616.3
Mean albumin concentration, gm/dl (mean ± SD) 2.6 ± 0.6
Mean bilirubin level mg/dl (mean ± SD) 2.1 ± 3.2
Mean prothrombin conc % (mean ± SD) 58% ± 0.2%

Table 2A. — Comparison between all parameters with and without varices

Predictor Varices present Varices not present P value

PLT count, mm3 (mean ± SD) 95,561 ± 41,519.9 215,055.6 ± 69,772.3 < 0.001

Spleen diameter, mm (mean ± SD) 157.4 ± 19.7 121.2 ± 13.6 < 0.001

PLT count/spleen ratio (mean ± SD) 624.8 ± 301.4 1838.4 ± 707.2 < 0.001

Table 2B. — Comparison between all parameters with small and large varices

Predictor (mean ± SD) Small varices Large varices P value

PLT count (mm3) 121090.9 ± 54686.9 86200 ± 31146.3 < 0.01

Spleen diameter (mm) 145.6 ± 17.1 161.8 ± 19 < 0.002

PLT count/spleen ratio 839.1 ± 379.2 546.2 ± 223.9 < 0.002
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Table 3. — Correlation between all predictors and grades of varices

Table 4. — Comparison between the accuracy of the three parameters in predicting the presence of oesophageal varices
and in detecting large varices

Predictor
(mean ± SD)

Oesophageal varices grade P value

I II III IIII

PLT count (mm3) 167,428.6 ± 59,969 99,466.7 ± 37,015.2 96,000 ± 31,167.5 72,480 ± 25,932.8 < 0.001

Spleen diameter (mm) 136.3 ± 16 149.9 ± 16.3 160.6 ± 14.1 163.5 ± 24.4 < 0.007

PLT count/ spleen ratio 1204.3 ± 364.6 668.8 ± 247 600 ± 199.6 470.9 ± 237.9 < 0.001

Predictor AUROC Cut off
point

Sensitivity
(%)

Specificity
(%)

(+)ve
PV(%)

(-)ve
PV(%)

Accuracy
(%)

LR+ LR-

PLT count in predicting
 presence of varices

0.912 131000 84.2 83.3 95.8 53.6 84 5.1 0.2

PLT count in predicting large
varices

0.676 93500 69.5 55.6 87.7 28.6 67 1.56 0.55

Spleen size in predicting
 presence of varices

0.934 131.5 90.2 83.3 96.1 65.2 89 5.4 0.1

Spleen size in predicting large
varices

0.728 153 72 66.7 90.8 34.3 71 2.16 0.42

PLT count/spleen ratio in
 predicting presence of varices

0.927 1326.6 96.3 83.3 96.3 83.3 94 5.8 0.0

PLT count/spleen ratio using
(Giannini cut off 909)*

0.927 909 84.2 83.3 95.8 53.6 84.00 5.1 0.2

PLT count/spleen ratio in
 predicting large varices

0.727 913.2 94 40.9 87.5 58.3 84 1.54 0.16

Fig. 2. — ROC curve for sensitivity and specificity of spleen
size for the prediction of varices.

Fig. 1. — ROC curve for sensitivity and specificity of platelet
count for the prediction of varices.

* The accuracy of plt count/spleen ratio in predicting the presence of varices by applying the same cut off value (909) Giannini used on the current
study.
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should be screened by upper gastrointestinal endoscopy
for the presence of oesophageal varices at the time of
diagnosis. Endoscopy is recommended every two to
three years in patients without varices, and follow up
endoscopy is recommended every one to two years in
patients with small varices.
Of course endoscopy still is the gold standard for the

diagnosis of oesophageal varices. However, the platelet
count to spleen diameter ratio may be a useful method
for noninvasive prediction of oesophageal varices
 especially in Egypt where resources are limited and

endoscopic facilities are not available in all areas, to
select the patients likely to have oesophageal varices so
they can be referred to other centers where such facilities
are available. This also can be used to rearrange the long
waiting lists in the endoscopic units, reduce the number
of endoscopies in patients with post hepatitis C virus
liver cirrhosis and target endoscopy to those at high risk
of varices presence in Egypt. 
Although argues against the accuracy of noninvasive

predictors of oesophageal varices is still going, in this
study we found that platelet count/spleen diameter ratio,
spleen size and platelet count are noninvasive predictors
for the presence of oesophageal varices with a good
degree of accuracy specially the Platelet count/spleen
diameter ratio. The use of the three studied predictors in
this study can help the physicians to restrict endoscopy to
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Predictor AUROC Cutoff
value

Sensitivity
(%)

Specificity
(%)

(+)ve
PV(%)

(-)ve
PV(%)

Accuracy
(%)

LR+ LR-

PLT count in predicting
 varices

0.774 221000 85.7 53.8 50 87.5 65 1.86 0.27

Spleen size in predicting
 varices

0.89 125 100 76.9 70 100 85 4.33 0

PLT count/spleen ratio in
 predicting varices

0.956 1574 100 84.6 77.8 100 90 6.5 0

Table 5A. — Comparison between all parameters with and without varices among patients with child class A

Table 5B. — Comparison between the accuracy of the three parameters in predicting the presence of oesophageal varices
among patients with child class A

Predictor Varices present (N = 7) Varices not present (N = 13) P value

PLT count, mm3 (mean ± SD) 181000 ± 43324.4 229153.8 ± 61377 < 0.05

Spleen diameter, mm (mean ± SD) 146.6 ± 10.9 116.7 ± 12.4 < 0.001

PLT count/spleen ratio (mean ± SD) 1240.1 ± 314.6 2014.8 ± 649 < 0.005

Fig. 4. — Comparison between sensitivity & specificity of the
three parameters in predicting the presence of oesophageal
varices of varices.

Fig. 3. — ROC curve for sensitivity and specificity of platelet
count/spleen diameter ratio for the prediction of varices.
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those who are highly suspected to have oesophageal
varices to start the prophylactic therapy and not to use
the endoscopy for all the patients.
Among the noninvasive parameters studied in this

study, the platelet count/spleen diameter ratio had the
highest accuracy for diagnosing oesophageal varices
(sensitivity 96.3% and specificity 83.3%). More studies
are required on a larger sample of post hepatitis C cirrho-
sis patients for final validation of platelet count/spleen
diameter ratio in Egypt and to determine a cut-off value
that can be safely recommended for the noninvasive
diagnosis oesophageal varices.
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