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Abstract

Objective: To identify non-invasive predictors of esophageal varices in children and adolescents with chronic
liver disease or extrahepatic portal venous obstruction (EHPVO).

Methods: 53 patients younger than 20 years with chronic liver disease or EHPVO and no history of bleeding
or prophylactic treatment of esophageal varices (EV) were assessed. They were divided into 2 groups: group I
(35 with chronic liver disease) and group II (18 with EHPVO). Their blood count, international normalized ratio
(INR), albumin, bilirubin, abdominal ultrasonography and upper endoscopy results were taken. A splenic index was
determined by dividing the patients’ spleen dimension by its uppermost limit according to their age. The variables
were compared to EV presence or not. Univariate (chi-square test, Fischer’s exact test and Wilcoxon exact test)
and multivariate (logistic regression) analyses were performed. A receiver operating characteristic (ROC) curve
was constructed and the area under the ROC curve was calculated.

Results: EV were observed in 48.5% of group I patients and in 83.3% of group II patients. Low platelet count
(p = 0.0015), splenomegaly (p = 0.0003) and splenic index (p = 0.0007) were statistically significant predictors of
EV among group I patients. The multivariate analysis showed low platelet count (odds = 21.7) as an independent
predictor of EV in patients with chronic liver disease.

Conclusion: Platelet count, splenic index and platelet-splenic index ratio were predictors of EV in children and
adolescents with chronic liver disease. There were no EV predictors among group II patients.

J Pediatr (Rio J). 2012;88(4):341-6: Esophageal varices, extra-hepatic portal venous obstruction, cirrhosis,
portal hypertension, child, adolescent.

Introduction

Taking into account the high prevalence of esophageal (EGD) during diagnosis and every 1-2 years depending on
varices (EV) in adults with cirrhosis and high morbidity and the severity of the liver disease.!2
mortality related to upper gastrointestinal bleeding, there However, endoscopic screening in children and
is a consensus to perform esophagogastroduodenoscopy adolescents diagnosed with cirrhosis results in up to 50%

1. PhD, Saude da Crianca e do Adolescente. Faculdade de Ciéncias Médicas, Universidade Estadual de Campinas (UNICAMP), Campinas, SP, Brazil.
2. PhD. Adjunct professor, Universidade Federal de Sao Carlos (UFSCar), Sao Carlos, SP, Brazil.
3. Associate professor, Departamento de Pediatria, Faculdade de Ciéncias Médicas, UNICAMP, Campinas, SP, Brazil.

No conflicts of interest declared concerning the publication of this article.

Suggested citation: Alcantara RV, Yamada RM, De Tommaso AM, Bellomo-Branddao MA, Hessel G. Non-invasive predictors of esophageous varices in children
and adolescents with chronic liver disease or extrahepatic portal venous obstruction. J Pediatr (Rio J). 2012;88(4):341-6.
Manuscript submitted Jan 10 2012, accepted for publication Apr 25 2012.

http://dx.doi.org/10.2223/JPED.2205

341



342 Jornal de Pediatria

normal endoscopies.3# In addition to patients undergoing
an invasive procedure unnecessarily, general anesthesia
is necessary to perform the procedure in most children.
One also has to consider the overpopulation in medical
services and the high cost to the health system.

To restrict EGD to those patients who have
ultrasonographic or laboratory indicators able to predict
the presence of varices would result in a better risk/
benefit ratio for the endoscopic study.

In recent years, several studies have attempted to
address this issue by correlating the presence of EV
and various clinical, laboratory and/or ultrasonographic
parameters.3-14 Among these, there are only two studies
on the pediatric age group.3:4

Fagundes et al.3 found that splenomegaly, discovered on
physical examination, and hypoalbuminemia were indicators
of EV among 85 chronic liver disease patients. Gana et al.*
assessed the size of the spleen by ultrasonography (US) and
also found that splenomegaly was an indicator of EV among
the children and adolescents in the study. In addition, they
created an index which includes the number of platelets,
the spleen size and the serum albumin level.

In this study, the main objective was to identify non-
invasive predictors for EV in children and adolescents
with chronic liver disease or extrahepatic portal venous
obstruction (EHPVO).

Methods

This cross-sectional study included patients treated in
the outpatient clinic for Pediatric Hepatology of Hospital de
Clinicas da Universidade Estadual de Campinas (Unicamp),
Brazil, a tertiary university hospital, from January 2007
to September 2011. It was conducted following the
principles of the Declaration of Helsinki and approved by
the Research Ethics Committee of Unicamp’s School of
Medical Sciences (Faculdade de Ciéncias Médicas), opinion
n. 141/2007. Informed consent was obtained from parents
or caregivers.

The inclusion criteria were: patients with up to 20 years
of agein follow-up because of chronicliver disease or EHPVO
who agreed to participate, not having personal history of
acute gastrointestinal bleeding or sclerotherapy and ligation
of EV, not in use of beta-blockers, not having a history of
portosystemic shunt. The exclusion criterion was the carrying
out of EGD in the 3 months prior or subsequent to the
performance of laboratory tests and abdominal US.

53 patients who met the inclusion criteria were included
in the study. Of these, 31 were female. The patients were
divided into two groups. In group I 35 patients with chronic
liver disease were included, and in group II, 18 patients
with EHPVO. The Child-Pugh score!> was calculated for
patients in group I.
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Laboratory tests (complete blood count, coagulation,
serum albumin and total bilirubin) were performed in the
Clinical Laboratory (Laboratério de Analises Clinicas) of
Unicamp’s Hospital de Clinicas and collected up to 3 months
after EGD completion.

The diagnosis of chronic liver disease was based on
the clinical, laboratory and ultrasound assessments. Liver
biopsy was performed in 88.5% of patients (31/35). EHPVO
diagnosis was made using abdominal Doppler US.

Blood count assessed: hemoglobin, total leukocyte
and platelet counts. We used the reference values for
hemoglobin and white blood cells according to age group?6.
Thrombocytopenia was characterized when there were fewer
than 150,000 platelets/mm3. The international normalized
ratio (INR) < 1.25 was considered normal. Hypoalbuminemia
was defined as serum albumin < 3.5 g/dL.

All patients underwent abdominal US at Unicamp’s
Center for Diagnosis of Digestive Tract Diseases (Centro
de Diagnéstico de Doencas do Aparelho Digestivo -
Gastrocentro), using a Toshiba Power Vision 6000 device and
aconvex linear transducer of 3.75 MHz. Tests were performed
by two experienced physicians who had no information on
the result of the patient’s EGD. The assessmentincluded the
longitudinal dimension of the spleen, which was expressed in
millimeters. In order to standardize he data the longitudinal
dimension of each patient’s spleen was divided by the
maximum size as the reference value for age group,!? so
that it was determined how many times larger the spleen
was. The value obtained was called the splenic index (SI)
and SI > 1.0 was defined as splenomegaly.

Considering that there may be several reasons that
explain thrombocytopenia in patients with liver disease,
it was chosen to determine a platelet/spleen ratio by
dividing the number of platelets by the SI. The result was
then divided by 1000 to facilitate viewing of the data.
Furthermore, the number of platelets in patients taking
azathioprine (patients with autoimmune hepatitis) was
compared to other patients in group I.

EGD was performed in all patients by two experienced
pediatric endoscopists who had no information on the
results of abdominal US. The presence of EV, gastric
varices (GV) and portal hypertensive gastropathy (PHG)
was assessed, as well as their characteristics.18-20 The
examinations were performed in the operating center of
Hospital de Clinicas da Unicamp and in Gastrocentro,
under sedation or general anesthesia, with endoscopes
Pentax FG27x and Fuginon EG590WR.

A comparison between the chosen variables and the
presence or absence of EV, GV and PHG was performed.
Univariate analysis included the Fisher’s exact test or chi-
square test for categorical variables and the Wilcoxon test
for continuous variables.?! Multivariate logistic regression
using the stepwise selection method was performed starting
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from the variables with p < 0.1 in the univariate analysis.2!
The accuracy was determined from the area under the
ROC curve using the computer program SPSS 17.0.
Sensitivity, specificity, positive predictive value (PPV) and
negative predictive value (NPV) of the variables indicative
of the presence of EV were determined.2?

Statistical analysis was performed using the SAS
9.1 computer program. A significance level of 5% was
adopted.

Results

The mean age at completion of EGD was 9 yearsin group
I (1-20 years, median = 11 years) and six years in group
IT (11 months to 19 years, median = 5 years).

Group lincluded 19 patients with autoimmune hepatitis,
10 with biliary atresia, three with cholangitis, one with
cystic fibrosis, one with histiocytosis and one with idiopathic
cirrhosis.

Among patients in group I, 82.4% were classified as
Child-Pugh A, 14.7% as Child-Pugh B, and 2.9% as Child-
Pugh C.

There was no difference in the number of platelets
when compared to patients with autoimmune hepatitis (in
azathioprine) and other patients with chronic liver disease
(p = 0.7711).

Five patients in group I and two patients in group II
showed splenic size within normal limits for age.

No EV was found in 18 patients from group I and three
from group II.

A univariate analysis of categorical variables (anemia,
leukopenia, thrombocytopenia, hypoalbuminemia,
INR > 1.25and splenomegaly) was performed, to determine
the presence or absence of EV. Thrombocytopenia was
the only variable that showed a statistically significant
difference between patients in group I for the presence
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or absence of EV (p = 0.0015). There was no difference
when the same parameters were assessed in group II.

When comparing the continuous variables to the
presence of EV, there was significant difference in the
number of platelets, splenomegaly and platelet/SI ratio in
group I (Table 1). There was no difference when the same
parameters were assessed in group II.

Afterlogistic regression, the variable number of platelets
was identified as an indicator of EV among patients in group
I (cutoff < 119,000; odds ratio = 21.7; 95%CI 3.7-126.9,
p = 0.0006). Sensitivity, specificity, PPV and NPV of the
variables are shown in Table 2.

The same variables, categorical and continuous, were
assessed comparing patients with or without GV. A statistical
difference was found between the following variables
for group I patients: platelet count, SI and platenets/SI
ration (Table 3). Among group II patients, the presence
of thrombocytopenia was statistically significant among
those with GV (p = 0.0216).

When compared to the presence or absence of PHG,
categorical variables thrombocytopenia (p = 0.0286) and
INR > 1.25 (p = 0.0233) were significant. Continuous
variables (platelet count, INR and platelet/SI ratio) were
indicative of PHG among group I patients (Table 4).
Univariate analysis of these variables for the presence
of PHG showed no statistical difference among group II
patients.

Discussion

EV bleeding is a complication feared by patients with
portal hypertension, especially among cirrhotic patients, due
to high mortality. It is therefore recommended to perform
EGD during diagnosis and to perform primary prophylaxis
in selected patients.23

Table 1 - Univariate analysis of the following predictive factors for the presence of esophageal varices in patients with chronic liver disease:
internaional normalized ratio, platelets, splenic index and platelets/splenic index ratio

Present esophageous varices*

Absent esophageous varices*

Predictive factor (n=17) (n =18) p

INR 1.17 (1.02-1.92) 1.22 (1.02-1.98) 0.3166
Platelets 92,000 (33,000-275,000) 180,000 (59,000-391,000) 0.0011
SI 1.4 (1-1.62) 1.1 (1-1.49) 0.0003
Platelets/SI ratio 62.3 (23.5-275) 157.8 (39.5-391) 0.0007

INR = international normalized ratio; n = number of patients; S| = splenic index.

* Median (minimum-maximum) values are expressed.
Wilcoxon test was used.
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On the other hand, EVs are not present in 30-50%
of children with cirrhosis,34:24 which implies performing
an invasive and expensive procedure in many patients
unnecessarily. In the present study no EV was observed in
51.4% of patients with chronicliver disease. Itis noteworthy
that most of these were classified as Child-Pugh A.
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Factors predictive for the presence of EV in cirrhotic
adults have been studied in order to restrict EGDs to patients
with risk for EV.5-14

In this case series, the assessment of the presence
of thrombocytopenia and the platelet count was found to
be indicative of EV in patients with chronic liver disease.

Table 2 - Sensitivity, specificity, positive predictive value, negative predictive value and accuracy of predictive factors (platenets, splenic
index and platenets/splenic index ratio) for the presence of esphageous varices among group I patients (n = 35)

Predictive factor Cutoff Sensitivity Especificity PPV NPV Accuracy
Platelets < 119,000 76.4% 88.2% 86.6% 78.9% 83%
(95%CI) (74-78.9) (86.3-90) (84.7-88.6) (76.6-81.3) (68.7-97.4)
SI >1.18 88.2% 72.2% 75% 86.6% 85.9%
(95%CI) (86.4-90) (69.7-74.7) (72.5-77.7) (84.7-88.5) (73-98.9)
Platelets/splenic index ratio < 88 88.2% 70.5% 75% 85.7% 84.1%
(95%CI) (86.3-90) (67.9-73.2) (72.5-77.5) (83.7-87.7) (70.1-98.1)
95%Cl = 95% confidence interval; NPV = negative predictive value; PPV = positive predictive value; Sl = splenic index.
Table 3 - Univariate analysis of the following predictive factors for the presence of gastric varices in group I patients: international normalized
ration, platelets, splenic index and platelets/splenic index ratio
Present gastric varices* Absent gastric varices*
Predictive factor (n=7) (n = 28) p
INR 1.22 (1.08-1.92) 1.20 (1.02-1.98) 0.5685
Platelets 92,000 (50,000-145,000) 144,000 (33,000-391,000) 0.0369
SI 1.54 (1.21-1.62) 1.15 (1-1.52) 0.0041
Platelets/SI ratio 59.3 (31.2-109) 125 (23.5-391) 0.0192
INR = international normalized ratio; n = number of patients; S| = splenic index.
* Median (minimum-maximum) values are expressed.
Wilcoxon test was used.
Table 4 - Univariate analysis of the following predictive factors for the presence of portal hypertensive gastropathy in group I patients:
international normalized ration, platelets, splenic index and platelets/splenic index ratio
Present PHG* Absent PHG*
Predictive factor (n=28) (n =27) p
INR 1.53 (1.08-1.98) 1.20 (1.02-1.45) 0.0278
Platelets 102,000 (50,000-145,000) 144,000 (33,000-391,000) 0.0332
SI 1.35(1.15-1.60) 1.15 (1-1.62) 0.0491
Platelets/SI ratio 75.5 (31.2-109) 125.2 (23.5-391) 0.0369

INR = international normalized ratio; n = number of patients; PHG = portal hypertensive gastropathy; SI = splenic index.

* Median (minimum-maximum) values are expressed.
Wilcoxon test was used.
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This result indirectly reflects the presence of portal
hypertension by hypersplenism found in most patients
with splenomegaly. Moreover, this variable remained even
after multivariate analysis: group I patients with less than
119,000 platelets were more likely to have EV, showing
high specificity (88.2%), PPV (86.6%), NPV (78.9%),
and accuracy (83%).

Studies in children34 and adults>-11.13,14 had a similar
result. Fagundes et al.3 studied 85 children and adolescents
with chronic liver disease and found that patients with
less than 120,000 platelets were more likely to have EV.
Likewise, Gana et al.# also found a lower platelet count in
patients with EV.

Although there are reports in the literature that
approximately 2% of patients taking azathioprine had
thrombocytopenia, 25 a comparison was performed between
the number of platelets of patients taking the drug and
the other patients with chronic liver disease. There was
no statistical difference. Therefore, the assessment of this
variable was maintained for patients with autoimmune
hepatitis.

The presence of splenomegaly was significant among
patients with chronic liver disease who had EV (p = 0.0003),
a result also found by other authors.3:4/6:11,13,14 In this
case series, SI > 1.18 showed good accuracy (85.9%)
and NPV of 86.6%. It is possible that the splenic size can
discriminate patients as to the necessity of performing
EGD, because among the 15 patients with SI < 1.18,
only two had EV, in both of them small-caliber, with no
sign of red (low risk of bleeding, without the need for
primary prophylaxis).

When assessing the platelets/SI ratio two important
variables were associated in an attempt to reduce interference
from other mechanisms causing thrombocytopenia
and enlarged spleen, and after the univariate analysis,
the variable proved predictive of the presence of EV in
group I.

A similar assessment was made by Giannini et al.12 in
adults and recently validated.2® The authors propose that
the ratio of platelet number and diameter of the spleen (in
millimeters) be computed and that values of less than 909
are indicative of EGD in these patients. The cutoff used
showed a sensitivity of 91.5%, specificity 67%, PPV of
76.6% and NPV of 87%.

Gana et al.# also included the ratio platelets/spleen
between the variables studied in 108 children (98 and 10
with liver EHPVO). They divided the number of platelets
by the spleen’s z score and obtained a sensitivity of 83%,
specificity of 53% and PPV and NPV of 79% and 58%
respectively.

The comparison of the platelets/spleen ratio between
this and the other studies is not possible because different
methodologies were used. In adults,!2 it is possible to divide
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the number of platelets by the size of the spleen, what cannot
be done in children, as there are different reference values
for each age group. Likewise, a comparison to the results
of Gana et al.# is not possible, since reference values for
splenicdimension were not used similarly. The measurement
performed in the present study is easily reproducible.

The presence of EV was observed in 83.3% of patients
with EHPVO in the present case series. In other studies,
EVs were observed in 85-100% of these patients.3:4,27,28
These results suggest that these children are referred late
for specialized medical services.

In relation to GV and PHG among patients with chronic
liver disease, a similar behavior to the analysis of EV was
found. This reinforces the hypothesis that these variables
are correlated with portal hypertension.

It is possible that the number of patients in group
II was insufficient for a better assessment of variables,
especially because most patients had EV. Moreover, the most
frequent presentation of EHPVO is acute gastrointestinal
bleeding, 2930 hampering the increase in cases.

In conclusion, the presence of thrombocytopenia,
splenomegaly and lower platelet/SI ratio was an indicator
of EV in patients with chronic liver disease and may help
indicate EGD for children and adolescents with chronic
liver disease, but not among patients with EHPVO.
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