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ABSTRACT

Background/Aim: In patients with liver cirrhosis, the platelet count/spleen diameter ratio has been validated
as a parameter for the noninvasive diagnosis of esophageal varices. Schistosoma infection is a frequent cause
of portal hypertension in Middle Eastern countries, and is associated with the development of esophageal
varices. In this study we aimed to evaluate the platelet count/spleen diameter ratio as a noninvasive tool
for the prediction of the presence of esophageal varices in patients with schistosoma-related chronic liver
disease. Patients and Methods: Forty-three patients with hepatosplenic schistosomiasis underwent upper
digestive endoscopy to check for the presence of esophageal varices. Furthermore, all patients underwent
abdominal ultrasonography, and maximum spleen diameter (in mm) was measured. The platelet count/
spleen diameter ratio was calculated in all patients. Results: Esophageal varices were found in 31 patients
(72%). Age and gender were not significantly different between patients with and without varices. In patients
with varices, median platelet count (82,000/uL versus 172,000/uL, P < 0.0001) and platelet count/spleen
diameter ratio (571 versus 1651, P < 0.0001) were significantly lower, while spleen diameter (147 mm versus
109 mm, P = 0.0006) was significantly larger. In multivariate analysis, the platelet count/spleen diameter ratio
was the only parameter independently associated with the presence of varices (P < 0.0001). Conclusions:
In this study we have validated the use of the platelet count/spleen diameter ratio for the noninvasive
diagnosis of esophageal varices in patients with portal hypertension caused by schistosoma infection. In
these patients, the platelet count/spleen diameter ratio might be used to allow better rationalization of
medical resources and use of endoscopy.
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Schistosomiasis is a chronic parasitic disease caused by
trematodes. Worldwide, about 200 million people are
infected.!! Liver involvement is frequent, especially with
the S. mansoni and S. japonicum species. Humans become
infected after contact with water containing the infective
stage, cercaria. After skin penetration, cercariaec become
schistosomula and migrate to the lungs and to the liver.
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Adult flukes therefore migrate to the terminal branches of the
mesenteric veins where each female produces 100-300 eggs
per day. Part of these are swept by the portal blood to the
liver, where they are deposited in the periportal spaces and
along the liver capsule, causing periportal fibrosis that leads
to presinusoidal blockage, portal hypertension, splenomegaly
and gastroesophageal varices. >’

Bleeding from esophago-gastric varices is the most important
complication of portal hypertension. An estimated 90% of the
portal hypertension patients will develop esophageal varices at
some time in their life and 30% of those will bleed.” Moreover
5-50% of the patients with acute variceal bleeding will die within
afew days of the initial episode.” The parameters associated with
variceal bleeding in patients with hepatosplenic schistosomiasis
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are endoscopic (variceal size, red signs, congestive gastropathy
and fundic varices) and ultrasonographic (portal vein diameter
and periportal thickness).I"" However, there are no consistent
noninvasive parameters for the diagnosis of esophageal varices
in this specific patient population.

Upper digestive endoscopy is the only means to diagnose and
grade esophageal varices.® However, endoscopy is an invasive
procedure and its cost-effectiveness for screening is also
questionable.”!% These limitations and the ever-increasing
workload on endoscopy units has led many researchers to
identify some parameters that can noninvasively predict the
presence of esophageal varices. """ The platelet count/spleen
diameter ratio is a noninvasive parameter that proved to be
asimple, reproducible, and cost-effective tool for predicting
the presence of esophageal varices in patients with varying
severity of cirrhosis and etiology of liver disease.!>!]

The purpose of this study was to evaluate the platelet count/
spleen diameter ratio as a noninvasive diagnostic tool to
predict the presence of esophageal varices in patients with
Schistosoma infection. This clinical setting was selected
due to the fact that this disease is fairly frequent in Middle
Fastern countries, where both accessibility to endoscopy
and resources may be limited and the use of noninvasive
parameters for the diagnosis of esophageal varices would
help rationalize medical resources.

PATIENTS AND METHODS

Patients

This prospective study included 43 consecutive patients with
evidence of schistosomal infection (based on seropositivity
for Schistosoma mansonii) and periportal hepatic fibrosis
confirmed at an abdominal ultrasound, referred to the
Department of Medicine, King Fahad Hospital, Armed
Forces Hospitals Southern Region, Khamis Mushayt,
Kingdom of Saudi Arabia. Unstable patients, particularly
those with acute variceal bleeding at admission, as well as
patients with hepatorenal syndrome, non-controlled hepatic
encephalopathy, hepatopulmonary syndrome or shock were
excluded from this study. Patients with previous variceal
bleeding, sclerosis or band ligation of esophageal varices,
transjugular intrahepatic portosystemic stent shunt (TIPS)
or surgery for portal hypertension, were also excluded. Other
exclusion criteria included any active and past alcohol use,
evidence of other ctiology for liver disease (hepatitis B or
C virus infection, autoimmunity, metabolic causes, and
hereditary diseases such as hemochromatosis), and previously
diagnosed esophageal varices on bleeding prophylaxis
treatment. Informed consent was obtained for each patient
and the study was approved by the Local Ethics Committee.

308 The Saudi Journal of

Volume 17, Number 5 | Gastroenterology
Shawwal 1432
September 2011

Methods

Each patient underwent a complete clinical and biochemical
evaluation, and underwent upper digestive endoscopy.
Endoscopic examinations were performed in the same
endoscopy unit to check for the presence of varices and their
findings, taken as gold standard, were classified into presence
or absence of esophageal varices. Endoscopy was carried out by
two experienced physicians (D.A and M.M.AA.). Varices were
further subdivided into small and large varices, where small
varices were defined as varices that flatten with insufflations
or minimally protrude into the esophageal lumen, while large
varices were defined as varices that protrude into the esophageal
lumen and touch each other (presence of confluence), or that
fill at least 50% of the esophageal lumen.!”?! This datum was
reported for descriptive reasons alone. Furthermore, all patients
underwent abdominal ultrasound to check for the presence
of ascites, for measurement of the bipolar spleen diameter
(in mm), and of the right lobe diameter in the midclavicular
line># We calculated the platelet count (n/mm?)/spleen
diameter (mm) ratio of each patient.

Statistical analysis

Quantitative values are shown as median and range and
qualitative values are reported as absolute value and
percentage. The Mann-Whitney U test was used for
comparison of quantitative variables, while qualitative variables
were compared using the Fisher’s exact test. Univariate analysis
was performed on age, gender, platelet count, spleen diameter,
platelet count/spleen diameter ratio, and liver diameter.
A multivariate analysis with logistic regression model was
performed on parameters which were significantly different in
the univariate analysis in patients with and without esophageal
varices (platelet count, spleen diameter, platelet count/spleen
diameter) in order to determine the variables independently
associated with the presence of esophageal varices. Receiver
operating characteristic (ROC) curves were used to identify the
best sensitivity and specificity cutoff values of the significant
variables for the presence of esophageal varices.**! The validity
of the model was measured by means of the concordance (c)
statistic (equivalent to the area under the ROC curve). A model
with a ¢ value above 0.7 is considered useful while a ¢ value
between 0.8 and 0.9 indicates excellent diagnostic accuracy.?’!
For all analyses a P value <0.05 was considered statistically
significant. Data were analyzed using MedCalc software
Version 9.2.1.0 (MedCale Software bvba, Mariakerke, Belgium).

RESULTS

A total of 43 patients were enrolled in this study, with a
median age of 61 years (range 27-82). Gender distribution
showed a male preponderance in the study population
(30 patients, 70%). Thirty-one patients had endoscopic
evidence of esophageal varices (72%), and among these



patients 19 had large esophageal varices (44%). Ascites was
present in 17 patients (40%).

Clinical, laboratory, and ultrasonographic characteristics
of the patients subdivided according to the presence of
esophageal varices are shown in Table 1. Age and gender were
not significantly different between patients with and without
esophageal varices. Median platelet count (82,000/uL versus
172,000/uL, P < 0.0001), and platelet count/spleen diameter
ratio (571 versus 1651, P < 0.0001) were significantly lower
in patients with varices. Lastly, larger mean spleen diameter
was observed in patients with varices as compared to patients
without varices (147 mm versus 109 mm, P = 0.0006).

Multivariate logistic regression analysis was then performed on
parameters that were significantly different in the univariate
analysis (platelet count, spleen diameter, platelet count/
spleen diameter ratio) to identify variables independently
associated with the presence of varices. The only parameter
independently associated with the presence of varices was
the platelet count/spleen diameter ratio (P < 0.0001).

ROC curves were used in order to assess the platelet count/
spleen diameter ratio cutoff value with the best sensitivity and
specificity for a diagnosis of varices. We found that a platelet
count/spleen diameter ratio <885 had 100% sensitivity (89-
100, 95% confidence interval (Cl)), 92% specificity (62-99,
95% Cl), 12.0 positive likelihood ratio, and 0.01 negative
likelihood ratio for the diagnosis of esophageal varices.
Accuracy of the platelet count/spleen diameter ratio cutoff
value as evaluated by the ¢ index was 0.989 (95% CI 0.897-
0.992) [Figure 1].

DISCUSSION

The development of gastro-esophageal varices is a common

Table 1: Main characteristics of the 43 study patients
subdivided according to the presence of esophageal
varices

Variable Unit No varices Varices P
Age years 57 (46-70) 62 (57-62) NS
Gender male 9 (75) 21 (68) NS
Spleen  mm 109 (103-136) 147 0.0006
diameter (130-154)

Platelet n/mm? 172,000 82,000 <0.0001
count (137,725-202,657) (70,799-89,200)

Platelet  (n/mm?3)/ 1651 571 (451-691) <0.0001
count/ mm (1103-2073)

spleen

diameter

Liver mm 134 (125-143) 126 (114-136) NS
diameter

Data are shown as median and range. Statistical analysis was carried out by
Mann-Whitney U test and Fisher’s exact test

Platelet count/spleen diameter ratio in schistosomiasis

complication of portal hypertension and bleeding from
varices is a frequent cause of mortality and morbidity.™
In patients affected by hepatosplenic schistosomiasis
there is predominance of the clinical manifestations of
portal hypertension, (e.g., esophageal varices) while other
complications of chronic liver disease are less common.?l
Upper digestive endoscopy is nowadays the gold standard to
diagnose and grade esophageal varices."®) However, endoscopy
is an invasive procedure, not always available, and its cost-
effectiveness for screening is also questionable. Moreover,
schistosomiasis is endemic in tropical and subtropical
countries where resources are limited and there is a particular
need for noninvasive predictors of esophageal varices. In
these countries, Schistosoma infection can be responsible
for approximately 30% of patients diagnosed with esophageal
varices. %!

Many previous studies have shown good predictive value
of different non-endoscopic variables for the presence
or absence of varices, but to our knowledge no studies
are available in this particular setting of patients.*!! In
particular, ultrasound grading of periportal fibrosis, which
is commonly used in patients with Schistosoma infection,
has shown contrasting results when correlated with the grade
of esophageal varices.™?! Furthermore, the use of other
biochemical and clinical parameters that can be altered by
chronic liver disease is unlikely to be useful in these patients
as Schistosoma infection leads to mild hepatocellular
dysfunction.?" In order to assess the presence/absence
of esophageal varices, in this prospective study we used
simple, reproducible tools usually performed in the normal
management of patients with chronic liver disease. This is
important in developing countries where financial resources
are limited, so as to decide which patients should undergo
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Figure 1: Receiver operating characteristics’ curves showing the
platelet count/spleen diameter ratio cutoff with the best diagnostic
accuracy on the basis of the presence of esophageal varices
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endoscopy for screening of gastro-esophageal varices.

The prevalence of esophageal varices observed in our study
is in keeping with previous prospective studies carried out
in similar patient populations.?! In univariate analysis,
we found that median platelet count (82,000/ul. versus
172,000/uL,, P < 0.0001), and platelet count/spleen diameter
ratio (571 versus 1651, P < 0.0001) were significantly lower,
while spleen diameter (147 mm versus 109 mm, P = 0.0000)
was significantly larger in patients with varices. However, in
multivariate analysis only the platelet count/spleen diameter
ratio was significantly associated with the presence of
esophageal varices. The cutoff value that can best predict
the presence of esophageal varices, evaluated using the area
under the ROC curve, was 8§85 and presented a high accuracy
(c-index: 0.989). It is noteworthy that this cutoff has a very
high sensitivity in ruling out the presence of esophageal varices
and can be used to safely avoid unnecessary endoscopy in
patients who should be free from varices. As platelet count is a
commonly available parameter and measurement of the spleen
bipolar diameter has the highest reproducibility in abdominal
ultrasound studies,%! we feel that its use might be of help
for the clinical management of patients with Schistosoma
infection and suspected esophageal varices. In fact, portable
ultrasonography devices can be carried even to remote areas,
and therefore the platelet count/spleen diameter ratio might
be used as an inexpensive and easily obtainable screening tool
for the identification of high-risk patients during community
surveys. These considerations are particularly relevant in this
patient population as timely diagnosis of esophageal varices
may allow appropriate pharmacological prophylaxis of first
variceal bleeding,*" that can be especially catastrophic due
to the presence of complex haemostatic abnormalities.!

In conclusion, in this study we have demonstrated that the
platelet count/spleen diameter ratio is a noninvasive parameter
with a very high accuracy for the diagnosis of esophageal varices
in a population of patients with Schistosoma-related portal
hypertension. In particular, the platelet count/spleen diameter
ratio could be used to allow better rationalization of medical
resources and use of endoscopy, especially in financially deprived
developing countries. However, we studied only a small sample
of the population and further validation of this parameter in
independent cohorts of patients is needed before using this tool
routinely as a screening method in clinical practice.
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