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Platelet count to spleen diameter ratio for the
diagnosis of esophageal varices: Is it feasible?
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AIM: To study the value of platelet count to spleen diameter ratio as
a noninvasive parameter for diagnosing esophageal varices (EVs) in
liver cirrhosis.

METHODS: The laboratory and ultrasonographic variables were
prospectively evaluated in 150 patients with liver cirrhosis. Only sta-
ble patients were included in the study. Patients with active gastroin-
testinal bleeding at the time of admission were excluded. All patients
underwent screening upper gastrointestinal endoscopy.

RESULTS: The platelet count, spleen diameter and platelet count
to spleen diameter ratio in patients with EVs were significantly dif-
ferent from patients without EVs. The platelet count to spleen diam-
eter ratio had the highest accuracy among the three parameters. By
applying receiver operating characteristic curves, a platelet count to
spleen diameter ratio cut-off value of 1014 was obtained, which gave
positive and negative predictive values of 95.4% and 95.1%, respec-
tively. The accuracy of this cut-off value as evaluated by applying
receiver operating characteristic curves was 0.942 (95% CI 0.890 to
0.995).

CONCLUSION: Among the noninvasive parameters studied,
platelet count to spleen diameter ratio had the highest accuracy for
diagnosing EVs. However, the evidence for the noninvasive diagnosis
is not yet sufficient to replace endoscopy as a diagnostic screening tool
for EVs in all cirrhotic patients. The platelet count to spleen diameter
ratio may be a useful tool for diagnosing EVs in liver cirrhosis nonin-
vasively when endoscopy facilities are not available.
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Le ratio entre la numération plaquettaire et le
diameétre de la rate pour diagnostiquer les
varices cesophagiennes : Est-ce faisable ?

OBJECTIF : Etudier la valeur du ratio entre la numération plaquettaire
et le diametre de la rate comme parametre non effractif pour diagnosti-
quer les varices cesophagiennes (VO) en cas de cirrhose du foie.
METHODOLOGIE : Les auteurs ont procédé a P'évaluation prospective
des variables de laboratoire et d’échographie de 150 patients atteints de
cirthose du foie. Seuls les patients stables ont participé a I'étude. Les
patients atteints de saignement gastro-intestinal actif a I'hospitalisation
ont été exclus. Tous les patients avaient subi un dépistage par endoscopie
cesogastroduodénale.

RESULTATS : La numération plaquettaire, le diamétre de la rate et le
ratio entre la numération plaquettaire et le diametre de la rate des
patients ayant des VO étaient considérablement différents de ceux des
patients sans VO. Le ratio entre la numération plaquettaire et le diametre
de la rate était le plus précis des trois parametres. Au moyen des courbes
de fonction d’efficacité du récepteur, les auteurs ont obtenu une valeur
seuil du ratio entre la numération plaquettaire et le diametre de la rate de
1 014, qui avait des valeurs prédictives positives et négatives de 95,4 % et
95,1 %, respectivement. La précision de cette valeur seuil, évaluée par
l'application des courbes de fonction d’efficacité du récepteur, corres-
pondait 2 0,942 (95 % IC 0,89 4 0,995).

CONCLUSION : Parmi les parametres non effractifs a ’étude, le ratio
entre la numération plaquettaire et le diametre de la rate était le plus pré-
cis pour diagnostiquer les VO. Cependant, le diagnostic non effractif n’est
pas encore assez probant pour remplacer 'endoscopie comme outil de
dépistage diagnostique des VO chez tous les patients cirrhotiques. En I’ab-
sence d’installations endoscopiques, le ratio entre la numération plaquet-
taire et le diametre de la rate peut étre un outil utile pour diagnostiquer les
VO de maniere non effractive en cas de cirrhose du foie.

Noninvasive diagnosis of esophageal varices (EVs) in cir-
rhotic patients is useful because it allows us to select the
subgroup of patients that are most likely to require
endoscopy; at the same time, it minimizes the cost and the
potential complications related to the procedure. The inci-
dence of cirrhosis is increasing and so is the survival of cir-
thosis patients due to the improvements and advances in
health care. The medical and social burden of the disease will
likely increase in the future. Several attempts have been made
to identify the parameters that can noninvasively predict the

presence of EVs. Most studies have shown that platelet count
and spleen diameter are directly or indirectly linked to the
presence of EVs.

The platelet count to spleen diameter ratio, proposed by
Giannini et al (1), appears to be the best noninvasive predic-
tor of EVs that has been developed so far.

The present study attempts to prospectively evaluate the
validity of platelet count to spleen diameter ratio by compar-
ing it with other noninvasive parameters that can be used to
screen for the presence of EVs in patients with liver cirrhosis.
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TABLE 1

Main characteristics of the two groups of patients

Variable Esophageal varices present (n=106) Esophageal varices absent (n=44) P

Age, years, median (range) 50 (21-80) 52 (20-79) Not significant
Sex, male:female 88:18 38:6 Not significant
Platelet count, x10%L, median (range) 90.5 (26-186) 156.5 (59-452) <0.001
Spleen diameter, mm, median (range) 140 (80-200) 100 (70-170) <0.001
Platelet count to spleen diameter ratio, median (range) 702 (140-1065) 1300 (388-5650) <0.001

Statistical analysis was performed using the Mann-Whitney U and x? tests. All three parameters showed a statistically significant difference between the two groups

of patients

METHODS

One hundred fifty patients with liver cirrhosis who were
admitted to Kasturba Medical College (Manipal, Karnataka,
India) between January 2004 and November 2007 were
prospectively studied. Kasturba Medical College is a tertiary
care centre located in the western coastal area of the
Karnataka state. All stable patients with liver cirrhosis (irre-
spective of etiology) were included in the study. The patients
included were either referred to the hospital for upper gas-
trointestinal endoscopy or were diagnosed with cirrhosis for
the first time at Kasturba Medical College. The referred cases
included in the study were of patients who were being man-
aged in centres with no endoscopy facilities. These patients
were diagnosed with cirrhosis and were referred for either
screening endoscopy or upper gastrointestinal bleeding during
the course of their disease. Diagnosis of cirrhosis was based on
physical findings, laboratory investigations and radiological
findings. Patients who were on primary prophylaxis for EVs,
who presented with active gastrointestinal bleeding, and who
previously underwent sclerotherapy, band ligation or surgery
for EVs were not included in the study.

All patients underwent a detailed clinical examination and
a biochemical workup, including total bilirubin, aspartate
aminotransferase, alanine aminotransferase, serum albumin and
prothrombin activity. Child-Pugh score was calculated for all
patients. An upper gastrointestinal endoscopy was performed in
all patients, and an ultrasound of the abdomen was done to
measure the maximum spleen bipolar diameter and to look for
signs of portal hypertension (splenomegaly, ascites, and portal
vein diameter greater than 12 mm in women and greater than
14 mm in men). The upper gastrointestinal endoscopy was per-
formed by a single investigator who was blinded to the labora-
tory results and the ultrasound parameters when the sizes of the
EVs were scored.

All endoscopies were performed in a single endoscopy unit
using a video endoscope (EC-200LR; Fujinon Inc, USA), and
varices were classified into three grades: grade 1, the varices
could be depressed by the endoscope; grade 2, the varices could
not be depressed by the endoscope; and grade 3, the varices
were confluent around the esophagus (2).

The platelet count to spleen diameter ratio was calculated
for all patients in the study. The platelet count, spleen diame-
ter and platelet count to spleen diameter ratio were compared
between the two groups of patients with and without EVs.

Statistical analysis

SPSS version 11.5 (SPSS Inc, USA) was used for the statistical
analysis using the Mann-Whitney U test for continuous vari-
ables and the y? test for qualitative variables. P-values were sig-
nificant at the 5% level. The receiver operating characteristic
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(ROC) curve was applied to determine the cut-off values with
best sensitivities and specificities for all three parameters. The
validity of the model was measured by concordance statistics
(equivalent to the area under the ROC curve). A model with
a c-value above 0.7 is considered fair, while a c-value between
0.8 and 0.9 is good and a c-value greater than 0.9 indicates
excellent diagnostic accuracy.

RESULTS
One hundred twenty-six men and 24 women were included in
the study. The mean age was 51 years (range 20 to 80 years).
The etiologies of cirrhosis were alcohol abuse (n=73), hepati-
tis B (n=39), hepatitis C (n=14), cryptogenic (n=13), post-
necrotic (n=5), autoimmune (n=4) and Wilson’s disease
(n=2).

Among the 150 cirrhosis patients studied, 97 were Child-
Pugh class A (64.7%), 32 were class B (21.3%) and 21 were
class C (14%). One hundred six of 150 patients had EVs.
Among the patients with EVs, 36 patients had grade 1 varices,
54 had grade 2 varices and 16 had grade 3 varices. All
three parameters (ie, platelet count, spleen diameter and
platelet count to spleen diameter ratio) were significantly dif-
ferent between the two groups of patients with and without
EVs (Table 1).

The ROC curve was applied to determine the cut-off values
with the best sensitivities and specificities for all three vari-
ables. A cut-off value of 1014 was obtained for platelet count
to spleen diameter ratio, which gave a sensitivity of 98.1% and
a specificity of 88.6%. The area under the ROC curve was
0.942 (95% CI 0.890 to 0.995), indicating excellent diagnostic
accuracy (Table 2).

All three parameters were significantly different between
the two groups. However, the platelet count to spleen diameter
ratio was the only parameter with the highest accuracy for
identifying the presence of EVs in cirrhosis patients; it was
consistently associated with the presence or absence of EVs
(the area under the ROC curve was 0.942 [95% CI 0.890 to
0.995]) (Table 2). The positive and negative predictive values
for the platelet count to spleen diameter ratio were 95.4% and
95.1%, respectively.

Both platelet count and spleen diameter cut-off values that
yielded the best sensitivity and specificity for identifying EVs by
applying ROC curves had sensitivities and specificities that were
lower than those of the platelet count to spleen diameter ratio.

The sensitivity and specificity were also calculated for the
platelet count to spleen diameter ratio cut-off of 909 (obtained
in the original study by Giannini et al); the values obtained in
the present study were 80% and 89%, respectively. These val-
ues were lower than those of the study by Giannini et al, but
were still acceptably high.
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TABLE 2

Platelet count to spleen diameter ratio

Comparison of accuracy of the three parameters in predicting the presence of esophageal varices (EVs)

Sensitivity, %

Specificity, % PPV, % NPV, % ¢ index (95% CI)*

Variable EVs present EVs absent P Cut-off
PLT, n/mm3 90,500 156,500 <0.001 <122,500
SD, mm 140 100 <0.001 >112.5
PLT:SD 702 1300 <0.001 >1014

80.2 75.0 88.54 61.1 0.844 (0.772-0.915)
745 68.2 84.90 52.6 0.764 (0.678-0.851)
98.1 88.6 95.40 95.1 0.942 (0.890-0.995)

Among the three parameters, the platelet count (PLT) to spleen diameter (SD) ratio demonstrated the highest accuracy. *The c index is equivalent to the area under
the receiver operating characteristic curve. NPV Negative predictive value; PPV Positive predictive value

DISCUSSION
At the time of a liver cirrhosis diagnosis, EVs are present in
approximately 40% of patients with early disease and in
approximately 60% of those with decompensated disease (3,4).

The yearly incidence of gastrointestinal bleeding is 1% to
2% in patients without EVs, 5% in those with small EVs and
15% to 20% in patients with large EVs (4). Endoscopy is rec-
ommended every two to three years in patients without
varices, and every one to two years in patients with small
varices (1,5,6). In an attempt to reduce the increasing burden
on endoscopy units, several studies have been performed to
identify the noninvasive parameters that can predict the pres-
ence of EV in liver cirrhosis (1).

The management of patients with liver cirrhosis has
advanced over the past few decades, resulting in improved sur-
vival (7-11). However, bleeding from ruptured EVs is still the
leading cause of death in patients with cirrhosis. In recent
studies, mortality figures were between 11% and 20% within
six weeks of the bleeding episode (8-11). Therefore, preven-
tion of variceal bleeding should be an important goal. The first
crucial step in the prevention of variceal bleeding is to identify
the patients at risk for bleeding from EVs, so that they can be
selected for prophylactic treatment. Varices eventually
develop in all patients with liver cirrhosis and they tend to
increase in size with time and bleeding. We also know that the
prevalence of varices is higher in decompensated than in com-
pensated cirrhosis, and that large varices have a higher propen-
sity to bleed than small varices (12).

At a given point in time, a proportion of cirrhosis patients —
especially the ones with compensated disease — will not have
varices. The reported prevalence of EVs is varied, ranging from
24% to 80% (12). Diagnosing EVs by noninvasive means would
restrict the performance of endoscopy in patients with a high
probability of having varices.

Several studies (13-19) have shown that platelet count and
spleen diameter correlate well with the presence of EVs.
However, in patients with chronic liver disease, the presence of
a decreased platelet count may depend on several factors other
than portal hypertension, such as shortened mean platelet life-
time, decreased thrombopoietin production or myelotoxic
effects of alcohol or hepatitis viruses (20). On the other hand,
the presence of splenomegaly in cirrhotic patients is likely the
result of vascular disturbances that are mainly related to portal
hypertension. With this in mind, Giannini et al attempted to
devise a new parameter that might be more consistent with the
noninvasive diagnosis of EVs in cirrhotic patients.

The parameter connects thrombocytopenia to splenomegaly
to introduce a variable that takes into consideration the
decreased platelet count most likely attributed to hypersplenism
caused by portal hypertension (20). Several studies (21-25)
have been performed in an attempt to validate this new param-
eter as a new noninvasive screening tool for EVs.
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In the present study, we attempted to validate the platelet
count to spleen diameter ratio as a screening test for EVs in
patients from India.

Performing endoscopy on all cirrhosis cases would cost
$4,272, whereas performing endoscopy only in patients with
the platelet count to spleen diameter ratio cut-off of more
than 1014 would cost $3,133. Comparing the two strategies,
the mean per-patient, per-month cost difference between the
two approaches would be $0.165. The difference is only min-
imal; however, by applying the ratio cut-off of 1014 to the
patients evaluated in the present study, we could have
avoided 40 unnecessary endoscopies. Two patients (with
small varices) would have been missed by application of the
present diagnostic model. Ultrasound of the abdomen, which
is performed routinely in cirrhosis patients, can be used to
measure spleen bipolar diameter. The platelet count to spleen
diameter ratio can be calculated and used to detect the pres-
ence or absence of EVs. This noninvasive screening model
may be useful in decreasing unnecessary endoscopies or med-
ication (prophylactic medication for EVs).

The limitations of our study include the following: the liver
biopsy was not performed; the diagnosis of cirrhosis was based
on clinical, noninvasive laboratory results; and the ultrasound
parameters and the subgroup of patients with variceal bleeding
were not included.

CONCLUSION

Among the noninvasive parameters studied, the platelet count
to spleen diameter ratio had the highest accuracy for diagnosing
EVs. However, most current guidelines (26-28) recommend
that all cirrhotic patients be screened by upper gastrointestinal
endoscopy for the presence of EVs at the time of diagnosis. This
argues against the accuracy of noninvasive predictors of EVs.
As discussed previously, the screening upper gastrointestinal
endoscopy is recommended every two to three years in patients
without varices, and repeat endoscopy is recommended every
one to two years in patients with small varices. However, the
platelet count to spleen diameter ratio may prove to be a useful
tool for diagnosing EVs in liver cirrhosis noninvasively when
resources are limited and endoscopy facilities are not available,
to select the subgroup of cirrhosis patients likely to have EVs
who can be referred to centres with such facilities.

More studies may be required in a larger population of cir-
thosis patients for validation of the ratio proposed by Giannini
et al and to determine a cut-off value that can be safely recom-
mended for the noninvasive diagnosis of EV.
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