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ABSTRACT

Background: Esophageal varices (EVs) are serious consequences of liver cirrhosis. Several
studies have evaluated the possible non-invasive markers for the diagnosis of EVs to reduce
the number of endoscopic procedures in patients with cirrhosis but without varices. This study
was performed to evaluate the diagnostic performance of two such parameters (platelet count
to splenic diameter ratio and splenoportal index) for the detection of EVs. Materials and
Methods: A total of 111 patients with liver cirrhosis were analyzed after performing upper
gastrointestinal endoscopy and non-invasive tests including platelet count and ultrasound
abdomen including Doppler study. Appropriate statistical tests were applied to compare the
non-invasive tests with the gold standard of endoscopy. Results: Of 111 liver cirrhotics, 80
(72.1%) were male and 31 (27.9%) were female. EVs were present in 68 (61.3%) patients
and absent in 43 (38.7%) patients. In platelet count to splenic diameter ratio, a cut-off value of
1014 was obtained, which gave a sensitivity of 75.0%, specificity of 65.1%, positive predictive
value (PPV) of 77.3%, negative predictive value (NPV) of 62.2% and diagnostic accuracy
of 71.2%. In the splenoportal index, a cut-off value of 3.5 cm/s was obtained, which gave a
sensitivity of 79.4%, specificity of 72.0%, PPV of 81.8%, NPV of 68.8% and diagnostic accuracy
of 76.5% for the diagnosis of EVs. Conclusions: The platelet count to spleen diameter ratio
and splenoportal index are non-invasive and fairly accurate alternatives in identifying the
presence or absence of EVs in patients with compensated cirrhosis.
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INTRODUCTION

Esophageal varices (EVs) are telltale signs
of portal hypertension (PHTN) from
cirrhosis. Once liver cirrhosis is established,
EVs are found in approximately 40% of
patients with compensated and 60% of
those with decompensated cirrhosis.!'?
The yearly incidence of gastrointestinal
bleeding is 5% in those with small EVs
and 15-20% in patients with large EVs.!
The risk of initial bleeding from varices
is 25-35% in 2 years. The rate of variceal
bleeding is even higher in those in whom
the first bleeding episode occurs within
1 year of detection of varices.’* The

mortality rate due to EV bleeding varies
from 17% to 57%. The mortality rate from
first-time bleeding is 40-60%." The grade
of EVs often correlates with the severity of
liver disease. While approximately 85% of
individuals with Child-Turcotte Pugh (CTP)
C cirrhosis have varices, they are present in
only 45% in CTP A cirrhosis.P)

Screening endoscopy in CTP A is
recommended only in the presence of
thrombocytopenia of <140,000/ul., portal
vein diameter of over 13 mm or portosystemic
collaterals on ultrasound examination,!!
while screening endoscopy is advised in all
patients of CTP B and C citrhosis.
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Upper gastrointestinal (GI) endoscopy is the gold standard
examination to establish the diagnosis and grade the EVs.["?
However, the endoscopy is an invasive procedure and its
cost-effectiveness for screening is also questionable.”'"!
Moreover, not all healthcare centers, especially in rural
areas, have such a facility. In addition, the competency of
healthcare providers in those places to perform endoscopy
is limited. These limitations and the ever-increasing
workload on endoscopy units have led many researchers
to identify some parameters that can non-invasively predict
the presence of EVs.l1

Previously, single non-invasive comparative parameters
were studied, e.g,, splenomegaly,>'" ascites, """ spider
naevi,l'” Child grade,” platelet count,!'"'®*"2?l portal
vein diameter, prothrombin time', platelet count to
splenic diameter ratio (PCSDR),?*2¥ serum albuminf"!
and serum bilirubin®" as significant predictors for the
presence of EVs.

A few studies in Pakistan have also been performed.”>!
The parameters studied included serum albumin, spleen
size, portal vein diameter, PCSDR, portal vein velocity and
splenoportal index (SPI).!

The PCSDR is a non-invasive parameter that proved to be
a simple, reproducible and cost-effective tool while use of
SPI for predicting the presence of EVs has two advantages.
First, SPI can concomitantly be measured during routine
biannual ultrasound (US) screening for hepatocellular
carcinoma (HCC) in patients with cirrhosis; hence, it does
not add additional cost for the detection of EVs. Secondly,
the measurement of splenic index (SI) and mean portal vein
velocity (PVV) can be easily performed at the outpatient
clinic in patients with varying severity of cirrhosis and
etiology of liver disease.® !

The aim of the present study was to assess the sensitivity,
specificity, positive predictive value (PPV), negative
predictive value (NPV) and the diagnostic accuracy of
PCSDR and SPI as non-invasive markers in predicting
EVs in our setup, taking upper GI endoscopy as the
gold standard.

MATERIALS AND METHODS

This was a prospective study conducted at the Department
of Hepatogastroenterology, Sindh Institute of Urology and
Transplantation (SIUT), Karachi, Pakistan. The study was
conducted from November 2010 to April 2011. A total of
111 patients were enrolled in the study. Inclusion criteria
included liver cirrhotic patients of 18 years and above of
either gender, irrespective of duration and severity of

disease, who presented in the GI outpatient department
(OPD) for routine clinical visit. The exclusion criteria
were: Patients unwilling or unable to undergo invasive
endoscopic procedure; pregnancy, acute or severe cardiac
or pulmonary disease and marked bleeding dyscrasias in
which endoscopy is contraindicated; active GI bleed at
admission; those previously undergoing sclerosis or band
ligation of EVs; those on primary prophylaxis of variceal
bleeding like use of -blockers and portal vein thrombosis.

All the patients meeting the inclusion criteria were admitted
in the ward. A structured proforma was used to collect
the data. A written informed consent was obtained from
each selected patient. A blood sample for platelet count
was obtained. All the patients underwent abdominal US
in the morning after an overnight fast of 8 h to see the
cirrhotic changes, spleen size and portal vein velocity. It
was carried out by a consultant radiologist (with more
than 5 years experience) using the US TOSHIBA-apleo
50 Model MCM17545TS. On the same day, all patients
underwent upper Gl endoscopy at the SIUT endoscopy
unit to document the presence or absence of EVs using a
video endoscope Olympus GIF-XP180. These endoscopic
findings were also documented in the proforma.

PCSDR was defined as the ratio of platelet numbers/mm?’
divided by maximum splenic bipolar diameter as measured
in millimeters by the US. The ratio 1014 was considered
the cut-off value. PCSDR <1014 denoted the presence of
varices and >1014 the absence of varices.?

SPI was defined as a ratio of SI to mean PVV, calculated
by the formula, SPT = SI / PVV mean, whereby SI is
the sonographic calculation of splenic size in square
centimeters based on the maximum transverse and
longitudinal measurements and PVV mean is the velocity
of portal blood flow in cm/s calculated automatically by
the machine with time-arranged velocity in two to three
cardiac cycles. SPI of 3.5 cm/s was considered the cut-off
value. SPI <3.5 cm/s denoted the absence of varices and
SPI 23.5 cm/ss the presence of varices.”)

Data analysis

The data were analyzed using Statistical Package for Social
Sciences (SPSS) for Windows version 17.0 (SPSS, Chicago,
IL, USA). Measures of central tendency (including mean
with SD) were calculated for quantitative variables such as
age. Numbers and percentages were used for qualitative
variables such as gender and frequency of EVs. Sensitivity,
specificity, PPV and NPV of each of the indices (SPI and
PCSDR) were calculated taking upper GI endoscopy as the
gold standard test. Sensitivity, specificity, PPV and NPV
were also computed after stratification of age, gender,
duration of disease and disease severity.
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RESULTS

The main demographic, clinical and laboratory features
of all patients are shown in Table 1. A total of 111 liver
cirrhotic patients of 18 years and above of either gender
were included in the study. The average age of the patients
was 43.11 £ 13.58 years (95% CI: 40.55-45.66 years; range:
18-85 years). The average body mass index (BMI) was 21.59
T 3.85 (95% CI: 20.87-22.32), ranging from 13.5 to 37.0. Of
the 111 patients, there were 80 (72.1%) male patients and 31
(27.9%) female patients, with a male to female ratio of 2.6:1.
On stratification of age, it was observed that 58 (52.3%)
patients were =40 years of age and 53 (47.7%) patients were
<40 years of age, while 57 (51.4%) patients had a history
of duration of cirrhosis <1 year and 54 (48.6%) patients
had a history of duration of cirrhosis >1 year.

The severity of liver disease according to the CTP score
was observed as follows: CTP-A-46, 41.4%; CTP-B - 51,
45.9%; and CTP-C-14, 12.6%.

Of the 111 patients, EVs were present in 68 (61.3%)
patients and absent in 43 (38.7%) patients. Among the
068 positive cases, 25 (22.5%) patients had grade I EV, 27
(24.3%) patients had grade I1 EV, 13 (11.7%) patients had
grade III EV and three (2.7%) patients had grade IV EV.

The diagnostic performance of PCSDR and SPI (cm/s)
to predict EV as defined by the upper GI endoscopy (gold
standard) is provided in Tables 2 and 3 along with the
stratification according to age, gender, duration of disease
and severity.

DISCUSSION

A number of previous studies have recommended that
patients with liver cirrhosis should be screened for EVs.
Endoscopy is recommended every 2-3 years in patients
without varices and every 1-2 years in patients with
small varices.”) However, this recommendation imposes
a major burden on endoscopy units and significant cost
on patients. In an attempt to reduce the endoscopy
burden, several studies have been performed to identify
the non-invasive parameters that can predict the presence
of EVs in liver cirrhosis.’”* Numerous studies have
revealed the correlation of PCSDR with the presence
of EVs in liver cirrhotic patients."! Thrombocytopenia
is a prevalent complication of cirrhosis of the liver that
has been seen in up to 76% patients, while moderate
thrombocytopenia (platelet count, 50,000 ul. and
75,000 uL)) occurs in approximately 13% of patients with
cirrhosis. The occurrence of thrombocytopenia in those
patients can be considered as an event with multiple
etiologies. Two mechanisms may act alone or synergistically

Table 1: Patient characteristics

Total number of patients (%) 111(%)

Males, n 80 (72.1)

Females, n 31 (27.9)

M:F ratio 2.6:1

Age, mean + SD (years) 43.11 + 13.568
(95% CI: 40.55-45.66)

Body mass index, 21.59 + 3.85

mean + SD (95% Cl: 20.87-22.32)

Table 2: Diagnostic performance of platelet count to
splenic diameter ratio, both overall and according to
stratification of age, gender, disease severity and duration

Variables Sensitivity Specificity PPV NPV  Accuracy
(%) (%) (%) (%) (%)

Overall 79.40 72.00 81.80 68.80 76.50
Age

>40 years 85.20 52.10 72.50 70.50 71.90

<40 years 78.10 86.30 89.20 73.00 81
Gender

Male 83.30 68.70 80.00 73.30 77.50

Female 77.70 69.20 77.70 69.20 74.10
Duration

<1 year 83.30 65.30 73.50 77.20 75

>1 year 80.50 73.60 85.50 66.60 78.10
Disease severity

CTP A 73.90 91.30 89.40 77.70 82.60

CTPB 87.50 47.30 73.60 69.20 72.50

CTPC 81.80 33.30 81.80 33.30 71.40

Table 3: Diagnostic performance of splenoportal index,
both overall and according to stratification of age,
gender, disease severity and duration

Variables Sensitivity specificity PPV NPV  Accuracy
(%) (%) (%) (%) (%)

Overall 75.00 65.10 77.30 62.20 71.20
Age

=40 years 78.00 52.90 80.00 55.00 70.70

<40 years 70.40 73.10 73.10 70.40 71.70
Gender

Male 72.00 53.30 72.00 53.30 65.00

Female 83.30 92.30 93.80 80.00 87.10
Duration

<1 year 58.80 73.90 76.90 54.80 64.90

>1 years 91.20 55.00 77.50 78.60 77.80
Disease severity

CTP A 63.20 63.00 54.50 70.80 63.00

CTP B 73.70 76.90 90.30 50.00 74.50

CTP C 100.00 33.30 84.60 100.00 85.70

with splenic sequestration. One is central, which involves
either myelosuppression because of hepatitis viruses or
the toxic effects of alcohol abuse on the bone marrow.
The second one involves the presence of antibodies
against platelets. It also depends on the stage and
etiology of liver disease.* Splenomegaly is common
particularly in patients with cirrhosis from non-alcoholic
etiologies.!*!
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It is considered to be caused mainly by congestion of the
red pulp as the result of PHTN. However, splenic size does
not correlate well with portal pressures, suggesting that
other factors may be contributing.*’) The above findings in
patients with liver cirrhosis have been analyzed in different
combinations to predict the presence of EVs.

Recent studies performed locally and in the Western
world show a higher sensitivity and specificity for PCSDR
with a cut-off value of 909. In our study, with a pre-
determined cut-off value of 1014, the sensitivity, specificity
and diagnostic accuracy were 75.0%, 65.1% and 71.2%,
respectively. This may be due to the fact that the majority
of patients in our study were of CTP class A and B
cirrhosis. The trend also shows that these parameters are
more helpful in diagnosing the presence and absence of
varices in more advanced chronic liver disease (CLD),
which is depicted by increasing sensitivity, specificity and
NPV with increasing CTP class, sensitivity approaching
100% and NPV also approaching 100% in CTP C patients.
Further analysis of the data also testifies the same effect
of increasing sensitivity and accuracy with prolonged
duration of disease. However, there were no differences
in the sensitivity and specificity among the two age groups
as well as gender.

In our study, we also prospectively evaluated the clinical
value of another non-invasive parameter called SPI by
using duplex Doppler US in patients with compensated
cirrhosis. The utility of this non-invasive SPI in predicting
the presence and absence of EVs could be reasoned by the
following pathophysiologic changes. When portal resistance
increases in cirrhosis, stagnant portal blood flow causes
increased resistance of splenic venous outflow, which leads
to congestive splenomegaly. In addition, the increase of
splanchnic inflow also causes splenomegaly, which worsens
PHTN. The increase in portal pressure not only predisposes
to formation of EVs but also aggravates splenomegaly.*!
Previous studies also revealed that the decrease in mean
PVV correlated with the severity of PHTN and the risk of
EV bleeding.” When SPI was setat =3.5 cm/s, it showed a
high sensitivity of 79.4%, specificity of 72%, PPV of 81.8%
and NPV of 68.8% in the study population as well as a high
diagnostic accuracy of 76.5%. On further analysis of SPI, it
is seen that sensitivity, specificity, PPV, NPV and diagnostic
accuracy are greater in compensated cirrhosis like CTP-A
and B than in decompensated liver cirrhosis of CTP-C.
The possible reason could be that the majority of patients
in this study were of compensated cirrhosis. Its sensitivity,
specificity and diagnostic accuracy are almost equal when
compared with respect to age, gender and duration of
disease. By using the cut-off level of 23.5 cm/s, majority of
our patients showed correct diagnoses with this non-invasive
index, comparing favorably with screening endoscopy.

When comparing the two non-invasive parameters, i.e.,
PCSDR and SPI, for diagnosis of the presence or absence
of EVs, both had significant sensitivity, specificity and
diagnostic accuracy in our population. But, when compared
with the western world, the sensitivity and specificity of SPI
and PCSDR ate higher than in our population.”*! The best
explanation of this could be the etiology of liver cirrhosis,
as in our study the majority of patients had virus-related
cirrhosis while the major cause of cirrhosis in the western
world is non-viral related, e.g,, alcoholic cirrhosis, metabolic
cirrhosis, primary biliary cirrhosis and primary sclerosing
cholangitis. We have found that PCSDR is a non-invasive
parameter that has proved to be a simple, reproducible and
cost-effective tool while the SPI can be measured in the
outpatient clinic in patients with varying severity of cirrhosis
and etiology of liver disease during routine biannual US
screening for HCC.

Therefore, we believe that both these parameters can
be used as simple non-invasive screening tools for the
diagnosis of the presence or absence of EVs. The tests
would be helpful for those centers especially in the rural
areas of our country, where endoscopy facilities are not
available or there is limited competency of healthcare
providers. By using the above non-invasive parameters,
they can refer their patients to endoscopy facility centers.

CONCLUSION

In this study, we have demonstrated that both the PCSDR and
the SPI have a fairly high sensitivity, specificity and accuracy
for diagnosing EVs in liver cirrhosis. Both parameters are
simple, reproducible, cost-effective, non-invasive and fairly
accurate in identifying the presence or absence of EVs in
patients with compensated cirrhosis. Applying these indices
can reduce the need for screening endoscopy.
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