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Abstract
AIM: To validate whether the platelet count/spleen size 
ratio can be used to predict the presence of esophageal 

varices in Mexican patients with hepatic cirrhosis.

METHODS: This was an analytical cross-sectional 
study to validate the diagnostic test for hepatic cir-
rhosis and was performed between February 2010 and 
December 2011. Patients with a diagnosis of hepatic 
cirrhosis were included and stratified using their Child-
Pugh score. Biochemical parameters were evaluated, 
and ultrasound was used to measure the longest diam-
eter of the spleen. The platelet count/spleen diameter 
ratio was calculated and analyzed to determine wheth-
er it can predict the presence of esophageal varices. 
Upper gastrointestinal endoscopy was used as the gold 
standard. Sensitivity and specificity, positive and nega-
tive predictive values, and positive and negative likeli-
hood ratios were determined, with the cutoff points 
determined by receiver-operating characteristic curves.

RESULTS: A total of 91 patients were included. The 
mean age was 53.75 ± 12 years; 50 (54.9%) were 
men, and 41 (45.0%) women. The etiology of cirrho-
sis included alcohol in 48 (52.7%), virally induced in 
24 (26.3%), alcoholism plus hepatitis C virus in three 
(3.2%), cryptogenic in nine (9.8%), and primary bili-
ary cirrhosis in seven (7.6%). Esophageal varices were 
present in 73 (80.2%) patients. Child-Pugh classifica-
tion, 17 (18.6%) patients were classified as class A, 37 
(40.6%) as class B, and 37 (40.6%) as class C. The 
platelet count/spleen diameter ratio to detect esopha-
geal varices independent of the grade showed using 
a cutoff value of ≤ 884.3, had 84% sensitivity, 70% 
specificity, and positive and negative predictive values 
of 94% and 40%, respectively.

CONCLUSION: Our results suggest that the platelet 
count/spleen diameter ratio may be a useful tool for 
detecting esophageal varices in patients with hepatic 
cirrhosis.
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Core tip: Using noninvasive parameters for high-risk 
esophageal varices may reduce the need for endosco-
pies. The ratio of platelet count/diameter of the spleen 
(PC/SD ratio) is the principal noninvasive predictor of 
esophageal varices for stratifying patients with cirrho-
sis. These parameters are easy to obtain, reproducible 
and noninvasive. In our study, the cutoff point for PC/
SD ratio was lower than that reported in previous litera-
ture (< 884.3 and < 909, respectively), with a sensitiv-
ity of 84% and specificity of 70%. The differences are 
probably influenced by racial characteristics. The PC/SD 
ratio should be considered to identifying patients with 
esophageal varices.
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INTRODUCTION
Portal hypertension is the principal complication of  
hepatic cirrhosis[1]. More than 80% of  patients with cir-
rhosis will develop esophageal varices at some point, and 
30% of  these patients will have at least one bleeding epi-
sode because of  rupture of  a varix[2]. Most first bleeding 
episodes happen during the first year after the detection 
of  the varices, with a 5%-10% mortality attributed to 
the initial hemorrhage[3]. For this reason, identifying the 
presence of  esophageal varices is a fundamental part of  
the diagnostic work-up in patients with cirrhosis, and it is 
also a prognostic marker of  the illness. The first crucial 
preventive step is the identification of  those patients with 
bleeding risk and selection for prophylactic treatment. 

Today’s guidelines are clear that there are no substitute 
markers to determine the presence and size of  esopha-
geal varices, and endoscopy is still the only valid method 
to investigate varices[4]. However, access to endoscopy 
and other resources is limited in some countries. At any 
given time, a variable proportion of  patients will not have 
varices, and the reported prevalence of  esophageal vari-
ces is 24%-80%[5]. The use of  noninvasive methods to 
predict the presence of  esophageal varices would help re-
strict endoscopic studies to those with a high probability 
of  having varices. Until a few years ago, little information 
was available on this subject; however, a recent consensus 
on the definitions, methodology, and therapeutic strate-

gies in portal hypertension[6] recommended that all pa-
tients with cirrhosis should be assessed with endoscopy 
to verify the presence of  varices.

Recent studies[7-11] have emphasized the use of  non-
invasive methods to identify patients with the intention 
of  avoiding endoscopy in low-risk cases. The fact that 
distinct predictors of  the presence of  varices have been 
identified in different studies probably reflects differ-
ences between the study populations and spectrum of  
the disease and this makes it difficult to develop a widely 
applicable predictive model.

Giannini et al[12] proposed the use of  the platelet count 
(PC)/spleen diameter (SD) ratio as a noninvasive tool for 
predicting the presence of  varices. The use of  the PC/
SD ratio for the noninvasive assessment of  varices seems 
to meet strict methodological criteria and is based on 
pathophysiological criteria. The diagnostic precision of  
this parameter was validated using endoscopic diagnosis 
in a follow-up of  patients free of  esophageal varices[13].

The preliminary results obtained by other authors 
have demonstrated that the diagnostic accuracy of  the 
PC/SD ratio is maintained in patient subgroups with dif-
ferent hepatic disease etiologies and when applying differ-
ent methodologies[14], suggesting the universality of  the 
diagnostic method. However, no studies have confirmed 
the results of  these earlier studies in the Mexican popu-
lation. Previous studies were performed in Caucasian 
populations, and the ratio may differ between popula-
tions. Thus, different predictive values may be needed to 
indicate the presence of  esophageal varices. The objective 
of  our study was to validate the PC/SD ratio as a predic-
tor of  the presence and absence of  esophageal varices in 
Mexican patients with chronic hepatopathy.

MATERIALS AND METHODS
This study was an analytical cross-sectional validation 
study of  a diagnostic test. Patients were included from 
the Department of  Enteral and Parenteral Nutrition, 
Gastroenterology Service, Hospital Civil de Guadalajara 
“Fray Antonio Alcalde.” The inclusion criteria were a 
diagnosis of  hepatic cirrhosis by histology or physical, 
biochemical, and imaging examinations compatible with 
the disease and treatment from February 1, 2010 to De-
cember 31, 2011.

Both men and women with a diagnosis of  hepatic cir-
rhosis of  any etiology were included. The exclusion crite-
ria were hepatocellular carcinoma, use of  medications for 
the primary prophylaxis of  variceal bleeding, history of  
esophageal variceal bleeding, alcohol consumption within 
the admission and a history of  ligation, sclerotherapy, 
and/or portal hypertension surgery.

Once the patients were included in the study, a com-
plete medical history was taken, and biochemical parame-
ters were measured. All patients were classified according 
to their Child-Pugh grading.

To calculate the PC/SD ratio, a blood count and PC 
was obtained using a CELL-DYN 3700 automated he-
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matology analyzer (Abbott Laboratories, Abbott Park, 
IL, United States) Afterwards, the patient underwent an 
upper abdominal echographic examination using a GE 
Logiq P5 ultrasound system (General Electric Company, 
Fairfield CT, United States); the spleen’s longest diameter 
was measured in millimeters.

The PC/SD ratio was calculated by dividing the num-
ber of  platelets/μL by the maximum bipolar diameter 
of  the spleen in millimeters, estimated with abdominal 
ultrasound. Normal values in healthy mexican adults are: 
Maximum bipolar diameter of  115-130 mm and platelet 
count of  167000-431000/mm3[15]. 

Finally, the patient received a upper gastrointesti-
nal endoscopy to determine the presence and grade of  
esophageal varices according to Westaby’s grading sys-
tem. All endoscopies were performed using one endos-
copy unit and an Olympus GIF-Q150 gastrointestinal 
videoscope (Olympus Corporation, Tokyo, Japan). The 
endoscopy and echography operators were blinded to 
the biochemical parameters. The interobserver variation 
coefficients for spleen measurements and presence of  
varices were evaluated in all the patients (1.4% and 1.2%, 
respectively).

Ethical considerations
The study was conducted according to the principles 
of  the Declaration of  Helsinki (1989) and the Mexican 
Health Guidelines. Full written informed consent was 
obtained from all patients before their inclusion in the 
study. The protocol was approved by the Local Research 
Committee of  the Hospital Civil de Guadalajara “Fray 
Antonio Alcalde” (registry number, 138/09).

Statistical analysis
The results are expressed as frequencies, average percent-
ages, and standard deviations. Student’s t test was used to 
compare the quantitative variables. The test validity was 
determined with sensitivity, specificity, positive predictive 
value (PPV), negative predictive value (NPV), and posi-
tive and negative likelihood ratios (LR+ and LR-) of  the 

PC/SD ratio. The statistical analysis was performed using 
SPSS for Windows version 17.0 (SPSS Inc., Chicago, IL, 
United States).

RESULTS
A total of  91 patients with hepatic cirrhosis were includ-
ed. Forty-one (45%) were women, and 50 (54.9%) were 
men. The average age was 53.75 ± 12 years. The most 
common hepatic cirrhosis etiology was alcoholism in 48 
(52.7%) patients, followed by hepatitis C virus (HCV) in 
24 (26.3%), no hepatitis B virus cirrhosis were included, 
alcoholism plus HCV in three (3.2%), cryptogenic in nine 
(9.8%), and primary biliary cirrhosis in seven (7.6%).

In the Child-Pugh classification, 17 (18.6%) patients 
were classified as class A, 37 (40.6%) as class B, and 37 
(40.6%) as class C. During the endoscopic procedure, 
esophageal varices were detected in 73 patients (Table 1).

The average PC/SD ratios were 824.56 ± 412.27 and 
1390 ± 905.49 (P = 0.018) for patients who showed evi-
dence of  esophageal varices during the endoscopy and in 
those who did not, respectively. The respective PCs were 
117517 ± 50275/μL and 175788 ± 88448/μL (P = 0.014). 
The respective SD values were 148.16 ± 21.88 mm and 
130.61 ± 14.41 mm (P = 0.002) (Table 2).

The PC/SD ratio to detect esophageal varices inde-
pendent of  the grade showed that a value of  884 for the 
cutoff  point had an 84% sensitivity, 70% specificity, 94% 
PPV, 40% NPV, 4.13 LR+, and 0.37 LR-. The exactitude 
was 0.72 (Table 3, Figure 1).

According to Westby’s classification, 21 (23%) pa-
tients had grade Ⅰ varices, 30 (32.9%) had grade Ⅱ vari-
ces, and 22 (24.1%) had grade Ⅲ varices. The intra- and 
interobserver variation coefficients for the spleen bipolar 
measurement were evaluated in all 91 patients using the 
kappa index (1.2 and 0.98, respectively).

DISCUSSION
There is an ever-growing demand for endoscopic studies, 
and the capacity to satisfy this demand is limited, espe-
cially in developing countries. It is difficult to provide 
endoscopy for the detection of  esophageal varices every 
year or two in high-risk patients. Finding noninvasive pa-
rameters associated with high-risk esophageal varices may 
help reduce the need for endoscopy, and, above all, lower 
the cost. These parameters could be used to distinguish 
between high- and low-risk patients; the high-risk patients 
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Table 1  Clinical and laboratory characteristics of the study 
sample  n  (%)

Characteristics Value

Patients (n)   91 (100)
Age (yr) 53.75 ± 12
Cirrhosis etiology
   Alcoholism   48 (52.7)
   Viral hepatitis   24 (26.3)
   Viral hepatitis + alcoholism   3 (3.2)
   Other   16 (17.5)
Grading of varices
   I 21 (23)
   II   30 (32.9)
   III   22 (24.1)
Child–Pugh classification
   A   17 (18.6)
   B   37 (40.6)
   C   37 (40.6)

Table 2  Patient distribution according to the presence of 
esophageal varices

EV present EV absent P  value1

Platelets/μL 117517 ± 50275 175788 ± 88448 0.014
SD (average mm) 148.16 ± 21.88 130.61 ± 14.41 0.002
PC/SD ratio   824.56 ± 412.27      1390 ± 905.49 0.018

1Using Student’s t test. EV: Esophageal varices. PC/SD: Platelet count/
diameter of the spleen. 
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analysis[21], that included 1275 patients and reported a 
sensitivity of  89% (95%CI: 87-92) and specificity of  74% 
(95%CI: 70-78). These parameters are easy to obtain, 
reproducible, and above all, noninvasive. Another ad-
vantage is that no additional expense is involved because 
these studies are performed routinely in patients with 
hepatic cirrhosis.

The cutoff  point for the PC/SD ratio in our study 
was lower than that reported by Giannini et al[16] (< 884.3 
and < 909, respectively). This difference is probably in-
fluenced by racial characteristics. The higher values in the 
study by Giannini et al[16] were obtained from studies of  a 
principally Caucasian population; the patients were taller 
than in our population and therefore had larger internal 
organs. The patient population included in our study is 
representative of  the population with hepatic cirrhosis 
who have signs of  portal hypertension seen in clinical 
practice. The difference in PC/SD ratio between our 
study and previous studies indicate that it is important to 
determine a cutoff  point for the PC/SD ratio in any spe-
cific population.

Thrombocytopenia can be caused by splenic seques-
tration or by a decrease in hepatic production of  throm-
bopoietin caused by a failing liver and antibody platelet 
destruction[1-4,9-11,18]. Some authors who have evaluated 
noninvasive parameters in the diagnosis of  esophageal 
varices have found that splenomegaly can have a high 
sensitivity but a low specificity, whereas thrombocytope-
nia shows the opposite, that is, a low sensitivity and inter-
mediate specificity. In the study by Chalasani et al[22], the 
PC and splenomegaly independently predicted the pres-
ence of  esophageal varices. In the study by Madhotra et 
al[8], 32% of  the patients had a PC < 68000/μL without 
splenomegaly. These differences may reflect differences 
in the etiology of  cirrhosis, action of  immunological 
mediators, or reduction in thrombopoietin and not just 
splenic sequestration[4,11].

The positive predictive value (or the proportion of  
patients with a positive test result who have the disease) 
was 94%, but the negative predictor value (or the propor-
tion of  people with a negative test results who do not 

could then be followed up with endoscopic examinations.
The principal noninvasive predictor of  esophageal 

varices may be the PC/SD ratio because it has high 
sensitivity and specificity in patients with hepatic cirrho-
sis. This ratio could represent an acceptable parameter 
of  clinical relevance in patients with portal hyperten-
sion[12,13,16,17].

We tried to validate whether a simple score could 
predict the presence of  esophageal varices in mexican pa-
tients with hepatic cirrhosis of  any etiology. Large-scale 
assessment that takes into account the etiology of  cirrho-
sis is needed to define the role of  the PC/SD ratio and to 
compare the diagnostic exactitude of  this ratio with that 
of  other noninvasive parameters. At present, the available 
data do not support the substitution of  another method 
for upper gastrointestinal endoscopy when identifying 
esophageal varices, but the PC/SD ratio may be helpful 
for stratifying patients with cirrhosis into different risk 
categories. This may be especially relevant to those whose 
general health conditions do not permit the use of  an 
invasive study, but whose history suggests the possibility 
of  esophageal varices, thus reducing the number of  en-
doscopies.

A large number of  patients undergo an endoscopic 
study to diagnose chronic hepatic illness, and there is a 
particular interest in finding noninvasive predictors of  
esophageal varices that could replace the need for scruti-
nizing endoscopies and thus lower the economic, medi-
cal, and social costs[1-12,14,18].

Particular groups of  patients have been studied, for 
example, patients waiting for a liver transplant[18]. In some 
cases, there is no uniformity in the classification of  the 
varices, or the statistical analysis has been inadequate, 
and most studies have a retrospective design. In the lit-
erature, a low PC and splenomegaly are the most studied 
noninvasive predictors of  esophageal varices, and these 
parameters produce better results than do parameters 
such as serum bilirubin and albumin levels, Child-Pugh 
functional classification, and portal vein diameter[9-12,18-20].

In our study, the analysis of  the noninvasive predic-
tors was based on the maximum diameter of  the spleen, 
measured in millimeters using abdominal ultrasound, and 
the PC. These two parameters were used to calculate the 
PC/SD ratio. A cutoff  point of  ≤ 884 produced a sensi-
tivity and specificity of  84% and 70%, respectively. 

These results are similar to those of  a recent meta-

Table 3  Results of the platelet count/diameter of the spleen 
ratio diagnostic test using the cutoff value of ≤ 884 to 
predict esophageal varices

EV present EV absent

Cutoff ratio of ≤ 884 vs > 884 73 18
Sensitivity 84%
Specificity 70%
Positive predictive value 94%
Negative predictive value 40%
Positive likelihood ratio 4.1
Negative likelihood ratio   0.37
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Figure 1  Receiver operating characteristic curve for the platelet count/di-
ameter of the spleen ratio independent of esophageal varix size. 
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have the disease) was 40% as a reflection of  our specifici-
ty (70%), the prevalence of  esophageal varices in patients 
in cirrhosis and the different etiologies of  the chronic 
liver diseases.

The use of  the PC/SD ratio will help create a lower-
cost and more effective method to identify esophageal 
varices in patients with portal hypertension. The ideal 
tool should have high sensitivity and specificity as close 
as possible to 100% to obtain an accurate profile a high-
security profile and to avoid the need for endoscopy in 
patients without esophageal varices. The PC/SD ratio 
should be considered when identifying patients with a 
high risk of  developing esophageal varices.

In conclusion, the PC/SD ratio cannot substitute 
for upper gastrointestinal endoscopy in the scrutiny of  
esophageal varices. However, this ratio can be a useful 
noninvasive method for identifying patients with esopha-
geal varices and thereby may help reduce the number of  
unnecessary endoscopies.
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