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BACKGROUND Noninvasive assessment of esophageal varices (EV) may improve the management of patients with
AND AIMS: cirrhosis and decrease both the medical and financial burden related to screening. In this

multicenter, international study, our aim was to prospectively validate the use of the platelet
count/spleen diameter ratio for the noninvasive diagnosis of EV.

METHODS: A total of 218 cirrhotic patients underwent screening endoscopy for EV. Platelet count/spleen
diameter ratio ((N/mm3)/mm) was assessed in all patients and its diagnostic accuracy was
calculated. On the basis of previous results, a platelet count/spleen diameter ratio cutoff of 909
was applied to this population. The diagnostic accuracy of the platelet count/spleen diameter ratio
was further evaluated for both severity and etiology of disease subgroups.

RESULTS: Prevalence of EV was 54.1%. The platelet count/spleen diameter ratio had 86.0% (95% CI,
80.7–90.4%) diagnostic accuracy for EV, which was significantly greater as compared with either
accuracy of platelet count alone (83.6%, 95% CI 78.0–88.3%, P = 0.038) or spleen diameter alone
(80.2%, 95% CI 74.3–85.3%, P = 0.018). The 909 cutoff had 91.5% sensitivity (95% CI
85.0–95.9%), 67.0% specificity (95% CI 56.9–76.1%), 76.6% positive predictive value, 87.0%
negative predictive value, 2.77 positive likelihood ratio, and 0.13 negative likelihood ratio for the
diagnosis of EV. Accuracy of the platelet count/spleen diameter ratio was maintained for both
severity and etiology of disease subgroups.

CONCLUSIONS: The platelet count/spleen diameter ratio may be proposed as a safe and reproducible means to
improve the management of cirrhotic patients who should undergo screening endoscopy for EV.

(Am J Gastroenterol 2006;101:2511–2519)

INTRODUCTION

In patients with chronic liver disease, endoscopic screening
for esophageal varices (EV) is currently recommended in all
patients at the time of diagnosis of cirrhosis (1). As far as pa-
tients with no varices at screening endoscopy are concerned,
surveillance should be performed every 2 yr on patients with
stable liver function and every year on those who show signs
of liver function deterioration. Finally, endoscopy should be
repeated every year when screening endoscopy reveals small
varices (2, 3).

These practices are recommended because if high-risk EV
are detected, then either pharmacologic or endoscopic treat-

ment aimed at preventing first bleeding can be started (4).
Nevertheless, although criteria for this surveillance practice
are part of well-established guidelines (1–3), they stem from
the opinions of experts rather than being evidence based (5).
Furthermore, such policy eventually places a strong burden
on medical resources, and may be hampered by the lack of
compliance with both screening and surveillance. Indeed, one
recent study compared universal endoscopic screening and
treatment of high-risk varices with treating all cirrhotic pa-
tients with β-blockers, and the latter approach proved to be
more cost-effective (6). In another similar study, screening
endoscopy proved to be cost-effective in patients with decom-
pensated disease alone (7). Lastly, although administering
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timolol to cirrhotic patients without EV proved to be ineffec-
tive at preventing the formation of varices and propranolol
seemed to be ineffective in the prevention of the develop-
ment of large varices (8, 9), a large, placebo-controlled study
recently showed that administering nadolol prevented small
varices from increasing in size, and decreased the probabil-
ity of variceal bleeding (10). Taking into account the above-
mentioned considerations, the cost-effectiveness of universal
empiric β-blocker treatment should be even greater, although
in some patients it would be useless. In fact, the average
prevalence of EV in cirrhotic patients ranges from 60% to
80%, depending on severity and etiology of liver disease (4),
and empiric treatment of all cirrhotic patients would expose
a significant proportion of treated patients to unnecessary
and potentially harmful side effects. Therefore, the use of
accurate and specific means that could noninvasively diag-
nose EV would likely increase the cost-benefit of empiric
treatment by decreasing the number of patients who are ad-
ministered avoidable treatment and by increasing the number
of properly screened and treated patients. Such a noninvasive
means should have a confident safety profile (i.e., a negative
predictive value approaching 100%) so as to avoid missing
the diagnosis in patients at risk, and a relevant cost-benefit
profile so as to avoid unnecessary endoscopy and/or treat-
ment of patients who would not benefit from therapy (i.e.,
high positive predictive value) (11). In this scenario, we pre-
viously showed that the use of the platelet count/spleen di-
ameter ratio for the noninvasive assessment of EV seems to
fulfill these requirements and is based on pathophysiological
criteria as well (12). Furthermore, we validated the diagnos-
tic accuracy of this parameter in the follow-up of patients
free from EV at screening endoscopy (13). Lastly, prelimi-
nary results obtained by other authors demonstrated that the
diagnostic accuracy of the platelet count/spleen diameter ra-
tio is maintained in subsets of patients with different etiolo-
gies of liver disease and by applying different methodologies
(14), thus suggesting the generalizability of the diagnostic
method (15).

In this prospective, multicenter study, our aim was to
assess the validity of using the platelet count/spleen diameter
ratio for the noninvasive diagnosis of EV. In particular, we
deemed it of interest to assess the validity of this diagnostic
tool in patients with various degrees of liver function impair-
ment and in patients with various etiologies of liver disease.
The international, multicenter setting of this study allowed us
to fulfill the prerequisites for the generalizability (i.e., repro-
ducibility and transportability) of our diagnostic model (15).

PATIENTS AND METHODS

Patients
This prospective, multicenter study included a total of 218
consecutive cirrhotic patients who underwent screening en-
doscopy for EV at four centers (three in Europe [N = 143]
and one in the United States [N = 75]). The study population
was represented by cirrhotic patients undergoing screening

endoscopy at the time of cirrhosis diagnosis, and patients
with a known diagnosis of liver cirrhosis but who had never
undergone screening endoscopy for EV. Exclusion criteria
from the study included: active bleeding; current alcohol in-
take, considered as any alcohol intake (patients with alcohol-
related liver cirrhosis were included if abstinent for at least
6 months prior to endoscopy); previous endoscopic sclerosis
or band ligation of EV; previous surgery for portal hyperten-
sion or transjugular intrahepatic porto systemic stent shunt
placement. None of the patients was on β-blocker therapy.
Hepatocellular carcinoma, spontaneous bacterial peritonitis,
or portal vein thrombosis were not exclusion criteria for the
study, and their presence was recorded.

Methods
The following information was collected for each patient:
age, gender, etiology of cirrhosis, biochemical parameters
(aspartate aminotransferase [AST], alanine aminotransferase
[ALT], total bilirubin, serum albumin, prothrombin activity
(%), serum creatinine, platelet count, presence and degree
of ascites and encephalopathy assessed according to Child-
Pugh criteria (16), treatment with diuretics, and presence of
contraindications to the use of nonselective β-blockers.

The presence and size of EV were determined and recorded
for each patient. The size of varices was subdivided into two
classes—small to screen and large to treat—according to the
criteria proposed at the Baveno I Consensus Conference (17).
Small EV were defined as varices that flatten with insufflation
or minimally protrude into the esophageal lumen, while large
EV 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 (18). This semi-
quantitative approach was chosen because it provides better
interobserver agreement as compared with quantitative grad-
ing (19).

All patients underwent ultrasonographic examination of
the upper abdomen including spleen bipolar diameter mea-
surement. Ultrasonographic measurement of spleen bipolar
diameter was technically feasible in all patients. The intra-
and interobserver coefficients of variation for measuring the
spleen bipolar diameter were evaluated in 64 patients and
were 1.8% and 1.4%, respectively.

Both endoscopy and abdomen ultrasonography operators
were blinded to the others’ instrumental results and to the
patients’ biochemical data. The whole evaluation (endoscopy,
spleen measurement, determination of platelet count) was
carried out within 10 days in 89.6% of the study population,
and within 3 months in the remaining patients.

Platelet count/spleen diameter ratio was calculated in all
patients as platelet count (N/mm3)/spleen diameter (mm).
The diagnostic accuracy of the platelet count/spleen diameter
ratio was evaluated in the whole cohort of patients as well
as in two subanalyses carried out by considering groups of
patients with various degrees of liver function impairment
(Child-Pugh classes) and patients with various etiologies of
liver disease. For this latter analysis, etiology of liver disease
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was classified into viral (hepatitis virus infections, hepatitis
virus infections, and alcohol use), alcohol abuse, and primary
biliary cirrhosis (PBC).

The study conformed to the ethical guidelines of the Dec-
laration of Helsinki, and was approved by the senior staff of
the participating centers.

Statistical Analysis
Mann-Whitney U-test was used to compare continuous vari-
ables, while qualitative variables were compared using the χ2

test. Kruskal-Wallis test with internal comparisons was used
to compare the platelet count/spleen diameter ratios in pa-
tients without EV, and with small and large EV. The receiver
operating characteristic curves (ROC curves) were applied
to calculate and compare the accuracy of the platelet count,
spleen diameter, and platelet count/spleen diameter ratio for
the diagnosis of EV (20). The validity of the model was mea-
sured by means of the concordance (c)-statistic (equivalent to
the area under ROC curve). A model with a c-index above 0.7
is considered useful, while a c-index between 0.8 and 0.9 indi-
cates excellent diagnostic accuracy. The platelet count/spleen
diameter ratio cutoff that we had identified in our previous
study (i.e., 909 (N/mm3)/mm) (12) was applied to this cohort
of patients, and its sensitivity, specificity, negative predictive
value (NPV), positive predictive value (PPV), and positive
and negative likelihood ratios for the diagnosis of EV were
calculated. Efficiency (true positives + true negatives/N) of
the platelet count/spleen diameter ratio 909 cutoff for ruling
out the presence of EV was also calculated.

Data are shown as the median and range, and percentages
are shown as absolute values and 95% confidence interval
(95% CI). A P value <0.05 was considered statistically sig-
nificant for all analyses. Data were analyzed using the Med-
Calc statistical package (MedCalc, MariaKerke, Belgium).

RESULTS

Among the 218 cirrhotic patients who underwent upper di-
gestive endoscopy, 111 were Child-Pugh class A (50.9%), 75
were class B (34.4%), and 32 were class C (14.7%). Sixty-

Table 1. Main Characteristics of the 218 Cirrhotic Patients Included in the Study, Subdivided According to the Presence of Esophageal
Varices

Variable Unit No Varices Varices P Value

Gender Males 54 (54%) 74 (63%) 0.2506
Age Years 58 (29–83) 54 (22–88) 0.0532
AST IU/mL 63 (19–426) 70 (21–519) 0.1939
ALT IU/mL 61 (13–402) 48 (11–442) 0.1934
Albumin mg/dL 3.7 (1.7–4.8) 3.3 (1.7–4.8) <0.0001
Total bilirubin mg/dL 1.0 (0.3–36.4) 1.8 (0.5–35.2) <0.0001
Prothrombin activity % 88 (43–115) 66 (26–113) <0.0001
Child-Pugh Score 6 (5–12) 7 (5–14) <0.0001
Platelet count N/mm3 139,000 (30,000–391,000) 85,000 (25,000–231,000) <0.0001
Spleen diameter mm 123 (80–196) 153 (100–289) <0.0001
Platelet count/spleen diameter (N/mm3)/mm 1,107 (153–4,888) 558 (135–2,130) <0.0001

AST = aspartate aminotransferase; ALT = alanine aminotransferase.
Data are shown as median and range except for gender, which is shown as an absolute number and as a percent.
Statistical analysis was carried out by means of χ2 test and Mann-Whitney U-test.

seven patients had ascites (30.7%), which was tense in 10
(4.6%), while hepatic encephalopathy was present in 25 pa-
tients (11.5%). Ninety-eight patients (44.9%) were on di-
uretic treatment. Hepatocellular carcinoma was present in 19
patients (8.7%) and portal vein thrombosis was observed in 7
(3.2%). None of the patients had spontaneous bacterial peri-
tonitis. Etiology of liver disease was hepatitis virus infection
in 105 patients, alcohol abuse in 41 patients, hepatitis virus
infection and previous alcohol use in 27 patients, PBC in 35
patients, cryptogenic in 8 patients, and autoimmune hepatitis
in 2 patients.

Overall, 118 patients had endoscopic evidence of EV
(54.1%), and among these patients 47 had large EV (21.6%).
Twenty patients (9.2%) had contraindications to treatment
with nonselective β-adrenergic blockers (5 patients had di-
abetes mellitus, 4 patients had cardiac arrhythmia, 4 pa-
tients had arterial hypotension, 3 patients had severe chronic
obstructive pulmonary disease, 2 patients had ischemic
heart disease, and 2 patients had more than one condition),
and among these patients 9 had EV (3 patients had large
EV).

Table 1 shows the clinical, biochemical, and ultrasono-
graphic characteristics of the patients according to the pres-
ence of EV. There was no gender prevalence between patients
with or without EV, and a trend toward older age among pa-
tients without EV was observed. EV patients had significantly
higher serum total bilirubin levels as well as lower serum al-
bumin, prothrombin activity, and platelet count as compared
to patients without EV. Child-Pugh score was significantly
higher in patients with EV, and among these patients 38 were
Child-Pugh class A, 55 were class B, and 25 were class C
(χ2 = 36.255, P < 0.0005). Spleen diameter was higher,
while platelet count/spleen diameter ratio was lower in pa-
tients with EV. Figure 1 shows the distribution of the platelet
count/spleen diameter ratio according to the presence and size
of EV. The platelet count/spleen diameter ratio was signifi-
cantly different among all three groups of patients (without
EV, small EV, large EV; Kruskal-Wallis test, H corrected for
ties = 93.4, P < 0.001).
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Figure 1. Platelet count/spleen diameter ratio distribution subdi-
vided according to the absence (0) or presence of small (1) and
large (2) esophageal varices. Each dot represents a patient, and bars
indicate median values and 95% confidence interval.

Considering the entire cohort of patients, the accuracy
(area under the ROC curve or c-index) of the platelet
count/spleen diameter ratio for the diagnosis of EV was 0.860
(standard error 0.026, 95% CI 0.807–0.904). In particular, the
diagnostic accuracy of the platelet count/spleen diameter ra-
tio for EV was significantly greater as compared with either
accuracy of platelet count alone (c-index = 0.836, standard
error 0.028, 95% CI 0.780–0.883. Difference between are-
as = 0.024, standard error 0.012, 95% CI 0.001–0.048,
P = 0.038; Fig. 2A) or accuracy of spleen diameter alone
(c-index = 0.802, standard error 0.029, 95% CI 0.743–0.853.
Difference between areas = 0.058, standard error 0.025, 95%
CI 0.010–0.107, P = 0.018; Fig. 2B).

A platelet count/spleen diameter ratio cutoff of 909
(N/mm3)/mm had 91.5% sensitivity (95% CI 85.0–95.9%),
67.0% specificity (95% CI 56.9–76.1%), 76.6% PPV, 87.0%
NPV, 2.77 positive likelihood ratio, and 0.13 negative like-
lihood ratio for the diagnosis of EV. Figure 3 shows a plot
of both positive and negative predictive values of the platelet
count/spleen diameter ratio 909 cutoff considering various
prevalence of disease.

The diagnostic efficiency (true positives + true nega-
tives/N) of the platelet count/spleen diameter ratio 909 cutoff
was 80.3% (95% CI 74.4–85.3%). Briefly, by applying the
platelet count/spleen diameter ratio 909 cutoff, 10 patients
with varices were misclassified as having no varices (8 Child-
Pugh class A patients, 2 Child-Pugh class B patients). In this
group of patients, which accounted for 8.5% of the patients
with EV and 4.6% of the whole study population, varices
were small in 9 (7 Child-Pugh class A patients, 2 Child-Pugh
class B patients) and large in 1 (Child-Pugh class A). The
median platelet count/spleen diameter ratio among these pa-
tients was 1,048 (N/mm3)/mm (range 925–2,130), and cause
of cirrhosis was hepatitis viruses in 5 patients (4.8% of the
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Figure 2. Receiver operating characteristic curves for the diagnosis
of esophageal varices of the platelet count/spleen diameter and either
platelet alone (A) or spleen diameter alone (B).

population with viral disease), alcohol in 2 (4.9% of alcoholic
patients), and PBC in 3 (8.6% of patients with PBC).

Validation in Patients with Various Degrees of Liver
Function Impairment
The diagnostic accuracy of the platelet count/spleen di-
ameter ratio was 82.2% in Child-Pugh class A patients
(95% CI 73.8–88.8%), 83.0% in class B patients (95% CI
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Figure 3. Plot of positive predictive values (PPV, thin line) and neg-
ative predictive values (NPV, solid line) of a platelet count/spleen
diameter ratio 909 cutoff versus various arbitrary prevalence of
esophageal varices.

72.6–90.7%), and 83.4% in class C patients (95% CI 66.1–
94.1%). Table 2 shows the diagnostic performance of the
platelet count/spleen diameter ratio 909 cutoff in the various
Child-Pugh classes. Prevalence of EV ranged from 34.2%
in Child-Pugh class A patients to 78.1% in class C patients.
Sensitivity of the cutoff showed a progressive increase as
the severity of disease increased, and reached 100% (95%
CI 86.3–100%) in Child-Pugh class C patients, while speci-
ficity decreased in patients with advanced disease. Notewor-
thy, NPV was well above 80% in all severity subgroups, and
negative likelihood ratios confirmed a large decrease in post-
test probability.

Validation in Patients with Different Etiologies of Liver
Disease
With regards to patients with viral etiology of cirrhosis, a
platelet count-spleen diameter ratio cutoff of 909 had 83.9%
accuracy for the diagnosis of EV (95% CI 76.5–89.7%), while
accuracy was 95.9% in patients with alcohol-induced cirrho-
sis (95% CI 84.6–99.5%) and 89.5% in patients with PBC
(95% CI 74.4–97.2%). Table 3 shows that the sensitivity of
the platelet count/spleen diameter ratio 909 cutoff in patients

Table 2. Diagnostic Features of the Platelet Count/Spleen Diameter Ratio 909 Cutoff in Patients with Various Degrees of Liver Function
Impairment

Child-Pugh EV Prevalence Sensitivity (95% CI) Specificity (95% CI) PPV NPV +LR −LR

Class A 34.2% 78.9% (62.7–90.4) 72.6% (60.9–82.4) 60.0% 86.9% 2.88 0.29
Class B 73.3% 96.4% (87.4–99.5) 50.0% (27.2–72.8) 84.1% 83.3% 1.93 0.07
Class C 78.1% 100% (86.3–100) 37.1% (18.8–89.6) 89.3% 100% 2.33 0.01

95% CI = 95% confidence interval; PPV = positive predictive value; NPV = negative predictive value;+LR = positive likelihood ratio; −LR = negative likelihood ratio.

with various etiologies of liver disease was above 80% in all
subgroups, while specificity was lower in patients with virus-
induced cirrhosis as compared with both alcoholic and PBC
patients. Noteworthy, both PPV and NPV were very high in
all the subgroups of patients.

DISCUSSION

In this prospective, multicenter study, we have shown that
applying the platelet count/spleen diameter ratio for the non-
invasive diagnosis of EV in patients with cirrhosis is both
reproducible and transportable. We also observed that this
screening method has excellent diagnostic accuracy across
the whole spectrum of severity of cirrhosis as well as in
patients with various etiologies of liver disease. Notewor-
thy, diagnostic accuracy for EV of the platelet count/spleen
diameter ratio was significantly better than accuracy of ei-
ther platelet count alone or spleen diameter alone. On the
one hand, from a safety point of view, we confirmed that the
platelet count/spleen diameter ratio has a very high NPV, and
therefore can be confidently applied without significant risk
of missing important diagnoses. On the other hand, apply-
ing the platelet count/spleen diameter ratio to screen patients
who may benefit from endoscopy and prophylactic treatment
is likely more cost-effective than universal screening or uni-
versal prophylaxis.

This study allowed us to proceed through the validation of
our model and to fulfill the criteria that need to be satisfied
for generalizability of clinical prediction rules (15, 21). In-
deed, we previously observed that the diagnostic accuracy of
the platelet count/spleen diameter ratio was maintained in pa-
tients who were from an identical population (12, 13), while
in this study we found that the platelet count/spleen diameter
ratio is accurate in patients drawn from different but related
populations (i.e., transportability). Furthermore, the accuracy
of the diagnostic model was confirmed when tested on data
from different time periods (i.e., historical transportability)
and locations (i.e., geographical transportability), and when
data were collected by using different methods (i.e., method-
ological transportability) (15). Finally, the multicenter, inter-
national setting of the study allowed for external validation
of the model, thus confirming preliminary reports (14, 21).
We observed that applying the platelet count/spleen diame-
ter ratio to a large and heterogeneous group of prospectively
evaluated cirrhotic patients showed excellent diagnostic accu-
racy, and the 909 cutoff that we had identified in our previous
study (12) showed high sensitivity and NPV, and very low
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Table 3. Diagnostic Features of the Platelet Count/Spleen Diameter Ratio 909 Cutoff in Patients with Various Degrees of Liver Function
Impairment

Etiology EV Prevalence Sensitivity (95% CI) Specificity (95% CI) PPV NPV +LR −LR

Viral 55.3% 93.2% (84.7–97.7) 54.2% (40.8–67.3) 71.6% 86.5% 2.04 0.13
Alcohol 63.4% 92.3% (74.8–98.8) 86.7% (59.5–98.0) 92.3% 86.7% 6.92 0.09
PBC 42.9% 80.0% (51.9–95.4) 90.0% (68.3–98.5) 85.7% 85.7% 8.00 0.22

95% CI = 95% confidence interval; PBC = primary biliary cirrhosis; PPV = positive predictive value; NPV = negative predictive value; +LR = positive likelihood ratio;
−LR = negative likelihood ratio.

negative likelihood ratio for the diagnosis of EV. Overall, we
were able to reproduce the results obtained in our develop-
ment study (12), although the sensitivity and PPV of the test
cutoff slightly decreased. As compared with our previous de-
velopment study, this study had a slightly lower prevalence of
EV (54% vs 60%), as well as a more marked, different com-
position in terms of both severity and etiology of disease. In
particular, this study included a greater proportion of Child-
Pugh class A patients (51% vs 38%) and of patients with PBC
(16% vs 1%), as well as a lower proportion of patients with
virus-induced cirrhosis (61% vs 75%). These features may
well account for the small differences observed in diagnos-
tic accuracy between the original study and this validation
study (22), and, in our opinion, they further strengthen the
study results since they avoided both spectrum and selection
biases (23).

The accuracy of the platelet count/spleen diameter ratio
was maintained across the whole spectrum of disease sever-
ity, with a c-index well above 80% in all Child-Pugh classes.
In particular, the platelet count/spleen diameter ratio obtained
very good results even when the prevalence of EV was low
as in Child-Pugh class A patients. This is not a negligible
result, because prophylaxis of first bleeding is especially im-
portant in these patients. The fairly low specificity of the
results observed in patients with Child-Pugh classes B and
C means that some of these patients with very low platelet
count/spleen diameter ratio may not have EV. One of the pos-
sible explanations for this result could be the development of
spontaneous intra-abdominal shunts that decrease the blood
flow of varices while maintaining congestive splenomegaly.
However, this aspect does not affect the most important char-
acteristic of the ratio, i.e., the safety profile. In fact, sensitivity
of the 909 cutoff is quite high in these patients (96.4% class
B patients, 100% class C patients), and therefore ensures that
patients without EV are not missed by applying this noninva-
sive parameter. Importantly, the very low negative likelihood
ratios we observed in all the subgroups of patients with vari-
ous severities of liver disease represented the most convincing
evidence that a platelet count/spleen diameter ratio above 909
indicates a large decrease in the likelihood of having EV.

When the diagnostic accuracy of the platelet count/spleen
diameter ratio was evaluated in patients with various etiolo-
gies of cirrhosis, we obtained overlapping results across the
subgroups. In particular, we observed an excellent accuracy
in patients with alcoholic cirrhosis, thus confirming prelim-
inary results obtained by other authors (14). Noteworthy, we

also obtained excellent diagnostic accuracy in patients with
PBC. This is especially important because the noninvasive
parameters, which indicate the need for screening endoscopy,
proved to be invalid in this group of patients due to the pe-
culiar pathophysiology of the disease (24). However, we ob-
served lower specificity in patients with viral cirrhosis. This
may be, at least in part, due to the multifactorial etiology of
thrombocytopenia in patients with virus-induced liver dis-
ease (25), which likely causes a disproportionate decrease in
the platelet count of patients with normal or slightly enlarged
spleens, thus resulting in a falsely low platelet count/spleen
diameter ratio.

Although previous studies attempted to identify noninva-
sive predictors of the presence of EV in cirrhotic patients,
none of them reached a satisfactory level of accuracy so as to
be applied in clinical practice (26–31). In particular, a model
obtained lower accuracy when retested by both the same or
other authors (accuracy, 0.80 vs either 0.70 or 0.63) (32, 33).
In this regard, the main advantage of the platelet count/spleen
diameter ratio can be found in the pathophysiological basis
that supports its conception. In fact, the increase in spleen size
in patients with chronic liver disease is almost always the ex-
pression of greater portal pressure (34, 35), while thrombocy-
topenia may be the result of either splenic pooling of platelets
due to portal hypertension or immune-mediated mechanisms
and lower thrombopoietin synthesis (25, 36–38). Integrating
platelet count and spleen size in a ratio allowed us to identify
the degree of thrombocytopenia that most likely is the result
of hypersplenism. From a practical point of view, the ratio is
easy to calculate and can be computed at bedside or in the
outpatient clinic. From a financial point of view, biannual as-
sessment of the ratio does not lead to additional costs in the
management of cirrhotic patients because platelet count is
routinely assessed, and abdominal ultrasonography is usually
carried out at least semiannually for hepatocellular carcinoma
surveillance. Finally, from a technical point of view, spleen
bipolar diameter can easily be assessed. In fact, spleen bipolar
measurement consistently showed very low intra- and inter-
observed variability (1.8% and 1.4% in this study, respec-
tively), thus confirming previous findings regarding the high
reproducibility of the spleen bipolar diameter measurement
and its low intra- and interobserver variability (39, 40).

In the light of the results of our previous study (12), of
the results obtained in this study, and of the current litera-
ture regarding the use of prophylaxis of first EV bleeding in
cirrhotic patients (6–9), we may ask, “What are the practical
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Figure 4. Proposed management algorithm for esophageal varices screening and surveillance.

implications of using the platelet count/spleen diameter ra-
tio?” The most compelling evidence is that applying the ra-
tio would safely avoid endoscopy in patients who are most
likely to be free from EV (i.e., those whose ratio is >909).
In patients with a ratio ≤909, two strategies may be devised:
either perform endoscopy on all patients and treat those with
large varices alone, or treat all patients without performing
endoscopy. While applying the former strategy would cor-
rectly identify all patients for whom treatment is currently
indicated (1–4), applying the latter strategy would treat pa-
tients for whom there is initial evidence of some benefit (i.e.,
patients with small varices) (10), and 33% of the patients
without varices, who, on the basis of the evidence provided
by the literature, do not seem to benefit from β-blocker ad-
ministration (8, 9). Nevertheless, because patients without
varices who show a decrease in the platelet count/spleen di-
ameter ratio are more likely to develop EV (13), dynamic
(e.g., annually, semiannually) monitoring of this parameter
would help identify which patients should undergo surveil-
lance endoscopy. Because we are well aware that the 909
cutoff cannot be considered a “Holy Grail,” and that a “gray
area” likely exists around this cutoff, we tried to depict a pos-
sible diagnostic algorithm for EV screening and surveillance
based on the use of the platelet count/spleen diameter ratio
and on the above-mentioned considerations (Fig. 4).

In summary, the results of this prospective, multicen-
ter study allowed us to further validate the diagnostic ac-
curacy of the platelet count/spleen diameter ratio for the

noninvasive diagnosis of EV. Noteworthy, the use of the
platelet count/spleen diameter ratio safely identified pa-
tients without EV and allowed us to identify a large num-
ber of patients with EV. Applying the platelet count/spleen
diameter ratio could be proposed in clinical practice as
part of the diagnostic workup of cirrhotic patients in
order to decrease the financial and sanitary burden of
the endoscopy unit as well medical costs related to EV
screening.

STUDY HIGHLIGHTS

What Is Current Knowledge

� In cirrhotic patients, endoscopic screening for
esophageal varices is currently recommended at the
time of diagnosis of cirrhosis.

� There is no reliable noninvasive indicator for the pres-
ence/absence of esophageal varices that can be adopted
in clinical practice in order to reduce the financial and
sanitary burden of esophageal varices screening.

� We have previously shown that the use of the platelet
count/spleen diameter ratio for the noninvasive assess-
ment of esophageal varices in cirrhotic patients has an
excellent accuracy and is cost-effective as well.
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What Is New Here

� In this study, we have shown that the use of the platelet
count/spleen diameter ratio for the noninvasive diagno-
sis of esophageal varices in cirrhotic patients is repro-
ducible in different populations of cirrhotic patients.

� The diagnostic accuracy of the platelet count/spleen
diameter ratio was independent of both etiology and
severity of disease.

� On these bases, the use of the platelet count/spleen
diameter ratio can be proposed as a screening tool for
esophageal varices in cirrhotic patients and may help to
reduce the financial and sanitary burden of endoscopy
units.

Reprint requests and correspondence: Edoardo G. Giannini,
M.D., Ph.D., F.A.C.G., Gastroenterology Unit, Department of In-
ternal Medicine, University of Genoa, Viale Benedetto XV, no. 2,
16132, Genoa, Italy.

Received February 16, 2006; accepted May 9, 2006.

REFERENCES

1. de Franchis R. Evolving consensus in portal hypertension.
Report of the Baveno IV consensus workshop on methodol-
ogy of diagnosis and therapy in portal hypertension. J Hep-
atol 2005;43:167–76. Erratum in: J Hepatol 2005;43:547.

2. Grace ND. Diagnosis and treatment of gastrointestinal
bleeding secondary to portal hypertension. American Col-
lege of Gastroenterology Practice Parameters Committee.
Am J Gastroenterol 1997;92:1081–91.

3. Grace ND, Groszmann RJ, Garcia-Tsao G, et al. Portal hy-
pertension and variceal bleeding: An AASLD single topic
symposium. Hepatology 1998;28:868–80.

4. Jensen DM. Endoscopic screening for varices in cirrho-
sis: Findings, implications, and outcomes. Gastroenterology
2002;122:1620–30.

5. Talwalkar JA, Kamath PS. Screening for esophageal varices
among patients with cirrhosis of the liver. Am J Gastroen-
terol 2001;96:3039–40.

6. Spiegel BM, Targownik L, Dulai GS et al. Endoscopy
screening for esophageal varices in cirrhosis: Is it ever cost-
effective? Hepatology 2003;37:366–77.

7. Arguedas MR, Heudebert GR, Eloubeidi MA, et al. Cost-
effectiveness of screening, surveillance, and primary pro-
phylaxis strategies for esophageal varices. Am J Gastroen-
terol 2002;97:2441–52.

8. Calès P, Oberti P, Payen JL, et al. Lack of effect of propra-
nolol in the prevention of large oesophageal varices in pa-
tients with cirrhosis: A randomized trial. French-Speaking
Club for the Study of Portal Hypertension. Eur J Gastroen-
terol Hepatol 1999;11:741–5.

9. Groszmann RJ, Garcia-Tsao G, Bosch J, et al. Beta-blockers
to prevent gastroesophageal varices in patients with cirrho-
sis. N Engl J Med 2005;353:2254–61.

10. Merkel C, Marin R, Angeli P, et al. A placebo-controlled
clinical trial of nadolol in the prophylaxis of growth of
small esophageal varices in cirrhosis. Gastroenterology
2004;127:476–84.

11. de Franchis R. Evaluation and follow-up of patients with
cirrhosis and esophageal varices. J Hepatol 2003;38:361–3.

12. Giannini E, Botta F, Borro P, et al. Platelet count
spleen/diameter ratio: Proposal and validation of a non-
invasive parameter to predict the presence of oesophageal
varices in patients with liver cirrhosis. Gut 2003;52:1200–5.

13. Giannini EG, Botta F, Borro P, et al. Application of the
platelet count/spleen diameter ratio to rule out the presence
of oesophageal varices in patients with cirrhosis: A valida-
tion study based on follow-up. Dig Liver Dis 2005;37:779–
85.

14. Zimbwa TA, Blanshard C, Subramaniam A. Platelet
count/spleen diameter ratio as a predictor of oesophageal
varices in alcoholic cirrhosis. Gut 2004;53:1055.

15. Justice AC, Covinsky KE, Berlin JA. Assessing the gen-
eralizability of prognostic information. Ann Intern Med
1999;130:515–24.

16. Pugh RN, Murray-Lyon IM, Dawson JL, et al. Transection
of the oesophagus for bleeding oesophageal varices. Br J
Surg 1973;60:646–9.

17. de Franchis R, Pascal JP, Ancona E, et al. Definitions,
methodology and therapeutic strategies in portal hyperten-
sion. A Consensus Development Workshop, Baveno, Lake
Maggiore, Italy, April 5 and 6, 1990. J Hepatol 1992;15:256–
61.

18. Calès P, Zabotto B, Meskens C, et al. Gastro-esophageal
endoscopic features in cirrhosis: Observer variability, in-
terassociations and relationship to hepatic dysfunction. Gas-
troenterology 1990;98:156–62.

19. Calès P, Oberti F, Bernard-Chabert B, et al. Evaluation of the
Baveno recommendations for grading esophageal varices. J
Hepatol 2003;39:657–9.

20. Hanley JA, McNeil BJ. A method for comparing the areas
under the receiver operating characteristic curves derived
from the same cases. Radiology 1983;148:839–43.

21. Laupacis A, Sekar N, Stiell IG. Clinical prediction rules.
A review and suggested modifications of methodological
standards. JAMA 1997;277:488–94.

22. Charlson ME, Ales KL, Simon R, et al. Why predictive
indexes perform less well in validation studies. Is it magic
or methods? Arch Intern Med 1987;147:2155–61.

23. Knottnerus JA, van Weel C, Muris JWM. Evidence base
of clinical diagnosis: Evaluation of diagnostic procedures.
BMJ 2002;324:477–80.

24. Bressler B, Pinto R, El-Ashry D, et al. Which patients with
primary biliary cirrhosis or primary sclerosing cholangi-
tis should undergo endoscopic screening for oesophageal
varices detection? Gut 2005;54:407–10.

25. Peck-Radosavljevic M. Thrombocytopenia in liver disease.
Can J Gastroenterol 2000;14(suppl D):60D–6D.
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