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Abstract
Screening endoscopy is recommended for early detection of esophageal varices (EVs) in cirrhotic patients with portal hypertension.
However, this approach is limited by its invasiveness and cost. The aim of the study was to determine if platelet count can predict the
presence of EVs, especially large (grade III, IV) EVs in need of prophylactic therapy, in a cohort of Egyptian patients with liver cirrhosis. In
all, 110 patients with cirrhosis were prospectively analyzed. The presence of medium or large EVswas correlated with patients’ platelet
count and FIB-4. Esophageal varices were present in 87 (79.09%) patients. Among those with thrombocytopenia (platelet level below
150,000), 25.97% (20 patients) and 27.27% (21 patients) had EV grade II and EV grade III or IV, respectively. Whereas in patients in
whom theplatelet countwasabove150,000, only 21.21% (7patients) and9.09% (3patients) of patients hadgrade II EV andEVgrade III
or IV, respectively. A platelet count cut-off value of 149,000 was found to have specificity of 82% and sensitivity 39% for detection of
presence of varices. A FIB-4 cut-off value of 3.175was found tohave an83.3%sensitivity and39.5%specificity in detecting large (grade
III, IV) EVs. Platelet count is a noninvasive parameter with high accuracy for prediction of EVs. Cirrhotic patients with normal platelet
counts (above 150,000), especially in financially deprived developing countries, can avoid screening endoscopy as they are at a low risk
for variceal bleeding, and presence of large EVs in these patients is much less common than in those with thrombocytopenia. A 3.175
cut-off value of FIB-4 could be useful as a noninvasive predictor of large varices requiring prophylactic banding in cirrhotic patients.

Abbreviations: ALT=alanine aminotransferase, AST=aspartate aminotransferase, CI=confidence interval, CLD=chronic liver
diseases, DM=diabetesmellitus, EV=esophageal varices, HBV=hepatitis B virus, HCC=hepatocellular carcinoma, HCV=hepatitis
C virus, IgG= immunoglobulin G, IV= intra-venous, LSM= liver stiffness measurement, MPV=mean platelet volume, PCR=
polymerase chain reaction, PCT=plateletcrit, PDW=platelet distribution width, PLT=platelets, ROC= receiving-operator
characteristic, SD=standard deviation, UNL=upper normal limit, US=ultrasonography.
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1. Introduction

may lead tohaemorrhage.[1] Themajority of patientswith cirrhosis
Portal hypertension is a common complication of liver cirrhosis
that can lead to development of esophageal varices (EVs), which
are abnormally dilated veins within the wall of the esophagus that
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will develop EV at some point, and about a third of these patients
will have at least 1 bleeding episode due to rupture of a varix.[2] For
this reason, screening endoscopy for detection of the presence of
EV is part of the diagnosticwork-up in patientswith cirrhosis. This
is a very important preventive step for identification of those
patients with variceal bleeding risk and furthermore, identification
of patients in urgent need for prophylactic treatment.[3]

Guidelines stress on screening endoscopy for early detection of
EVs in cirrhotic patients with portal hypertension.[3] However,
this is a rather unpleasant method that carries a certain risk of
complications.[4]

Recent research has focused on the use of noninvasive methods
to detect patients with the intention of avoiding endoscopy in
low-risk cases.[5] Thrombocytopenia (platelet count <150,000/
mL) is a common complication in patients of chronic liver disease
(CLD).[6] The exact pathogenesis of thrombocytopenia in
patients with CLD is multifactorial and includes decreased
production of thrombopoietin, splenic sequestration of platelets,
and myelosuppression of platelet production due to hepatitis C
virus (HCV).[7] So, we formulated this study on a cohort of
Egyptian patients with liver cirrhosis to determine whether
platelet count can predict the presence and size of EVs, because
presence of medium and large-sized varices are an indication for
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prophylactic therapy. The aim was to assess the possibility of done through several longitudinal, oblique, and transverse cuts.
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utilizing the platelet count to spare patients at low risk for
variceal bleeding from endoscopic screening.
2. Methods
2.1. Study design and settings

This open-label trial was conducted at the Tanta University
Hospital from October 2014 to March 2015. Our study was
approved by the Tanta Faculty of Medicine ethical committee,
Tanta University. The research team recruited potential partic-
ipants, and explained to each patient the aim of the research. A
written consent was obtained from all participants in the study.
2.2. Study subjects

2.3. Statistical analysis

3. Results
Subjects were eligible if they had a diagnosis of cirrhosis based on
history, physical examination, laboratory tests, ultrasound scans,
and liver biopsy in some cases. Patients with hepatocellular
carcinoma, portal vein thrombosis, or parenteral drug addiction
were excluded from the study to avoid further factors affecting
the platelet count, and also those taking beta-blockers. Clinical
and demographic data, prescribed medication, physical exami-
nation findings, and severity of liver disease, as assessed by the
Child–Pugh classification, were recorded. All patients were asked
about history of alcohol intake, intravenous (i.v.) drug abuse, and
tested for hepatitis B and hepatitis C viral markers to determine
the cause of liver cirrhosis. Parenteral drug addicts were identified
through history, clinical suspicion, and skin manifestations, for
example, skin tracks along the length of the veins.
Routine laboratory tests were performed for all patients, and

these included the following: complete liver function tests,
complete blood count, fasting and postprandial blood glucose,
serum creatinine, antinuclear antibody, immunoglobulin G
(IgG), HBsAg, HCV antibody test, and polymerase chain
reaction (PCR) for hepatitis B virus (HBV)-DNA and HCV-
RNA. Tests for other causes of cirrhosis, for example, serum
ceruloplasmin and slit lamp examination for Wilson disease,
autoantibodies for autoimmune liver disease (antismooth muscle
antibodies [SMA], antiliver/kidney microsomal autoantibodies
[LKM-1], and antiliver/kidney microsomal autoantibodies
[LKM-1]) and iron studies for hemochromatosis were carried
out only if history and clinical findings were suggestive, such as
presence of diabetes mellitus, impotence, hyperpigmentation,
arthritis suggestive for hemochromatosis, or neurological
disturbances, and marked unexplained elevations of INR,
transaminases, or bilirubin suggestive for Wilson disease.
Coexistence of other diseases with immune or autoimmune
features, for example, immune thrombocytopenic purpura,
myasthenia gravis, thyroiditis, or serum IgG >2.5, was
considered suggestive for autoimmune liver disease. None of
the patients tested positive for autoantibodies.
The FIB-4 score was calculated for all patients using the

formula: FIB-4=age ([years]�aspartate aminotransferase [AST]
[U/L])/((PLT [109/L])� (alanine aminotransferase [ALT] [U/L])
[1/2]).[8]

Abdominal ultrasonography with Duplex-Doppler ultrasound
was performed for all patients using a Siemens G60 Ultrasound
System with a convex probe 3.5MHz. Patients were examined
after overnight fasting in supine position. Aquatic gel was spread
as a film on the abdomen of the patient to prevent interposition of
air between the transducer and the skin. Survey screening was
2

Measurements were taken in quiet respiration. Ultrasonography
evaluation included the appearance of the liver as regards size,
echo pattern of the liver, established cirrhosis signs, uneven
hepatic margins, increased parenchymatous reflectivity, coarse-
ness, increased echographic contrast between right lobe of liver
and right kidney, hypertrophied caudate lobe, and attenuated
hepatic veins. The presence of hepatic focal lesions and portal
vein patency and diameter were noted. Splenic size was recorded.
Portal vein, hepatic artery, and splenic artery flow and patency
were assessed.
Endoscopy was carried out for all enrolled patients. Patients

were requested to fast overnight and received premedication in
the form of xylocaine local spray above the tongue and
nasopharynx. Midazolam 3 to 5mg i.v. was also given before
the procedure. Endoscopy was performed using Pentax EG-2985
endoscopes.
When EVs were visualized, the size was graded as I to IV using

the Paquet grading system.[9] On the basis of platelet count
measured by Sysmex XS 500 apparatus, patients were divided
into 4 groups; group I with a platelet count below 50,000/mL,
group II 51,000 to 99,000/mL, group III 100,000 to 150,000/mL,
and group IV with a platelet count above 150,000/mL.[10]

Correlation of severity of thrombocytopenia with the grading of
EVs was assessed.
The data were expressed as the mean± standard deviation (SD),
compared using 1-way analysis of variance (ANOVA) test and
Tukey test as a post-hoc test. Spearman correlations were used to
test for the associations of EV grades (parametric data) with
platelet count and FIB-4 score (numerical data). Multivariate
analysis was done to test relation between EV as dependent
variable and other factors using PLUM-ordinal regression test,
and all the analyses were performed using Graph Pad Instat, 32
bit for win 95/NT (Version 3.05). A receiving-operating
characteristic (ROC) curve was constructed using the slandered
level of thrombocytopenia (150,000/mL) and level of significant
fibrosis of FIB-4 (3.175) as cut-off points of platelet count and
FIB-4, respectively. Sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), and test accuracy
were calculated accordingly. For all used tests, a P value <0.05
was considered statistically significant.
This open-label trial was conducted in Tanta University Hospital
from October 2014 to March 2015. In all, 172 cirrhotic patients
were invited to share in the study. However, 62 patients were
excluded (22 patients had HCC, 3 patients had portal vein
thrombosis, and 37 patients refused to share in the study).
Finally, a total of 110 cirrhotic patients were enrolled in the
study. Their mean age was 54.39±7.46 years; 73 (66.36%) of
them were men and 37 (33.64%) were women.
Our patients were divided into 4 groups; group I with a platelet

count below 50,000/mL, group II 51,000 to 99,000/mL, group III
100,000 to 150,000/mL, and group IV with a platelet count
above 150,000/mL. Basic demographic, clinical, and laboratory
characteristics of the 4 study groups are presented in Table 1.
The etiology of cirrhosis was determined as hepatitis C in the

majority of patients (107 [97.27%]); hepatitis B was the cause in
only 1 patient (0.91%); and 2 (1.82%) had cryptogenic cirrhosis.



EVs were present in 87 (79.09%) patients. The mean albumin that thrombocytopenia is associated with occurrence of EVs

Table 1

Basic demographic, clinical, and laboratory characteristics of the studied groups.

All patients
(N=110)

Group I
(platelets <50,000)

(n=9)

Group II
(platelets 50,000 to <100,000)

(n=37)

Group III
(platelets 100,000 to <150,000)

(n=31)

Group IV
(platelets ≥150,000)

(n=33) P

Sex 0.874
Males 7 (77.8%) 23 (62.2%) 22 (71%) 21 (63.6%)
Females 2 (22.2%) 14 (37.8%) 9 (29%) 12 (36.4%)

Etiology of cirrhosis: 0.229
HCV
HBV 9 (100%) 37 (100%) 28 (90.3%) 97 (32%)
Cryptogenic 3 (9.7%) 1 (3%)

Child classification 0.922
A 4 (44.5%) 18 (48.7%) 15 (48.4%) 17 (51.5%)
B 2 (22.2%) 10 (27%) 10 (32.3%) 11 (33.3%)
C 3 (33.3%) 9 (24.3%) 6 (19.4%) 5 (15.2%)

Age, yrs, mean±SD 55.44±8.53 54.68±7.32 53.06±7.24 56.18±5.26 0.34
Albumin level, g/dL, mean±SD 3.09±0.80 2.99±0.50 3.32±0.66 3.33±0.68 0.09
Bilirubin level, mg/dL, mean±SD 2.84±2.31 2.71±2.97 1.81±1.41 1.27±0.67 0.02

∗

INR, mean±SD 1.63±0.62 1.51±0.40 1.42±0.57 1.31±0.38 0.18

Chi-square test reveals a nonsignificant difference in sex, etiology, and Child class between all groups.
Age, albumin, bilirubin, and INR were tested using ANOVA test, which revealed a significant difference in bilirubin only.
Post-hoc Tukey test revealed that the significant difference in bilirubin was between group II and group IV.
HBV, hepatitis B virus; HCV, hepatitis C virus; SD, standard deviation.
∗
P<0.05 (significant difference between all the studied groups).
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level was 3.16±0.63, mean bilirubin level was 2.18±2.1, and the
mean INR was 1.42±0.43. As regards the Child–Pugh
classification, 54 (49.1%) patients were classified as class A,
33 (30%) as class B, and 23 (20.9%) as class C.
We recorded the presence and grade of varices in the different

Child classes and found that among the Child A patients; 27.8%
had no varices, 38.9% had EV grade I, 20.4% had EV grade II,
and 12.9% had EV grade III or IV. Whereas in Child B patients,
15.15% had no varices, 33.33%had EV grade I, 24.24% had EV
grade II, and 27.27% had EV grade III or IV. In Child C patients,
13.04% had no varices, 17.39%had EV grade I, 34.79% had EV
grade II, and 34.79% had EV grade III or IV. Incidence of EVs in
patient groups divided according to the platelet count is
demonstrated in Table 2.
Among our 77 patients with thrombocytopenia (platelet level

below 150,000), 11 had no varices and 66 showed varices on
endoscopy. On the other hand, among the 33 patients with
normal platelet counts (above 150,000), 12 had no varices and 21
had EVs. The difference between nonthrombocytopenic and
thrombocytopenic patients was significant (P=0.019), indicating
Table 2

Occurrence of esophageal varices (EVs) in all studied groups.

All patients
(N=110)

Group I
(platelets <50,000)

(n=9)

Group II
(platelets 50,000
<100,000) (n=3

No EV (n=23) 2 (22.22%) 4 (10.81%)
Grade I EV (n=36) 1 (11.11%) 15 (40.54%)
Grade II EV (n=27) 2 (22.22%) 9 (24.32%)
Grade III or IV EV (n=24) 4 (44.44%) 9 (24.32%)

3

(Table 3).
We found that among our patients with thrombocytopenia

(platelet level below 150,000), 14.28% (11 patients) had no
varices, 32.46% (25 patients) had small (grade I varices), 25.97%
(20 patients) had medium-sized EVs (grade II), and 27.27% (21
patients) had large-sized EVs (grade III and IV). Whereas in
patients whose platelet count was above 150,000, 12 patients
(36.36%) had no varices, 11 (33.33%) had small (grade I)
varices, 21.21% had medium-sized (grade II) EVs, and only
9.09% of patients had large grade III or IV varices.
Patients with thrombocytopenia had significantly higher

frequency of large varices (grades III and IV) compared with
patients with normal platelet counts (P<0.009) (Table 4).
Although thrombocytopenia is associated with variceal

occurrence, the degree of thrombocytopenia does not affect
their occurrence as demonstrated in Table 5
Grading of EVs showed a negative significant correlation with

platelet count, whereas it was directly proportional to the FIB-4
index. Correlation between EV grade and these variables is
shown in Table 6.
to
7)

Group III
(platelets 100,000 to <150,000)

(n=31)

Group IV
(platelets ≥150,000)

(n=33)

5 (16.13%) 12 (36.36%)
9 (29.03%) 11 (33.33%)
9 (29.03%) 7 (21.21%)
8 (25.80%) 3 (9.09%)
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A platelet count cut-off value >149,000 (normal platelet

IV), the area under the ROC curve was less than 0.5 and therefore

Table 3

Difference between occurrence of EV in thrombocytopenic and
nonthrombocytopenic patients.

No EV
(n=23)

Positive for EV
(n=87)

Nonthrombocytopenic patients 12 21
Thrombocytopenic patients 11 66
x2 5.539
P 0.019

∗

Chi-square test reveals a significant difference between occurrence of EV in thrombocytopenic and
nonthrombocytopenic patients.
EVs, esophageal varices.
∗
P<0.05 (significant difference between studied groups).

Table 4

Difference between occurrence of large-size EV versus no EV in
thrombocytopenic and nonthrombocytopenic patients.

No EV (n=23) Large EV (n=24)

Non thrombocytopenic patients 12 3
Thrombocytopenic patients 11 21
x2 6.788
P 0.009

∗

Chi-square test reveals a significant difference between occurrence of large-size EV versus no EV in
thrombocytopenic and nonthrombocytopenic patients.
EVs, esophageal varices.
∗
P<0.05 (significant difference between studied groups).

Table 5

Difference between occurrence of EV at different levels of platelet
count in thrombocytopenic patients (N=77).

Platelets count/mL No EV (n=11) EV (n=66)

<50,000 (n=9) 7 2
50,000–100,000 (n=37) 33 4
100,000–150,000 (n=31) 26 5
x2 0.913
P 0.633

∗

Chi-square test reveals a nonsignificant difference between thrombocytopenic patient groups in
relation to occurrence of EV (i.e., degree of thrombocytopenia does not affect occurrence of EV).
EVs, esophageal varices.
∗
P>0.05 (no significant difference between studied groups).

Figure 1. The ROC curve for detection of cut-off value of platelet count. ROC,
receiving-operating characteristic. Area under curve (0.627), confidence
interval (CI) 95 % (0,523 – 0.731), p value (0.022).
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count) was accurate in detecting absence of varices with 39%
sensitivity, 82% specificity, 72% PPV, 54% NPV, and accuracy
of 59%. This is evident in the ROC curve shown in Fig. 1. When
the platelet count was used to predict large varices (grades III and
Table 6

Correlation between esophageal varices grade with platelet count
and FIB-4 score.

Esophageal varices grade

Parameters r P

Platelet count −0.276 0.003
∗

FIB-4 score 0.241 0.011
∗

There is significant negative correlation between esophageal varices grade and platelet count.
There is a significant correlation between esophageal varices grade and FIB-4 score.
∗
P<0.05 (significant difference between studied groups).

4

of no significance.
We further tested FIB-4 and found that at a cut-off value of

3.175, it has 78.4% sensitivity,45% specificity, 78.4% PPV,
Figure 2. The ROC curve for detection of cut-off value of FIB-4. ROC,
receiving-operating characteristic. AUC= 0.627 , with 95% CI (0.523-0.731)
and p value= 0.022.



45.7% NPV, and 61% accuracy in detecting large (grade III and

In our study, presence of EVs was significantly less frequent inTable 7

Multivariate analysis between presence of esophageal varices and
study parameters.

Covariants x2 P

INR 3.508 0.477
Total bilirubin 0.962 0.915
Serum albumin 2.584 0.630
AST 7.863 0.097
ALT 3.312 0.507

PLUM-ordinal regression reveals no association between all studied covariants and occurrence of EV in
thrombocytopenic patients.
ALT, alanine aminotransferase; AST, aspartate aminotransferase.
∗
P>0.05 (no significant difference).
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IV) EVs. Area under the curve was 0.647. The 95% interval for
the test was (0.520–0.774; P=0.028). The ROC curve is shown
in Fig. 2
A multivariate analysis performed between EVs and INR, total

bilirubin level, serum albumin, AST, and ALT as covariants,
revealed that none of these parameters had a significant effect on
the results as shown in Table 7.
4. Discussion

5

The development of gastro-EVs is a common complication of
portal hypertension, and bleeding from it is a frequent cause of
mortality and morbidity. Esophagogastroduodenoscopy is the
standard method to diagnose the presence of esophagogastric
varices and to estimate the risk of bleeding. It is recommended
that all patients undergo endoscopic screening for varices at the
time when cirrhosis is diagnosed.[11] However, many previous
studies have shown a good predictive value of different
nonendoscopic variables for the presence or absence of gastro-
EVs .[12]

Spider nevi—a low-albumin and low-platelet count—were
shown to be independent risk factors for the presence of varices in
a study by Garcia-Tsao et al[13] in 1997.
Hepatitis C was the underlying cause of cirrhosis in the 97.3%

of our patients. This is because it is the major cause of liver
cirrhosis in our country, because Egypt has the highest prevalence
rate of HCV in the world.[14–16]

The main limitation of platelet count in prediction of EVs is
that it can depend on other factors rather than portal
hypertension in liver cirrhosis. To overcome this limitation,
Giannini et al[17] in 2003 introduced a noninvasive test based on
platelet count/spleen diameter ratio, and the results were
impressive. It was surprising in their study that the discriminative
power of platelets/spleen diameter ratio was nearly the same as
the discriminative power of platelet count alone in their
population. Therefore, the excellent results of platelet count/
spleen diameter ratio in their study are not explained by the
discriminative power of their index, but are mainly related to the
discriminative power of platelet count alone in their series. The
main explanation behind this is the high rate of viral related
cirrhosis in their patients where the platelet count is less liable to
other variations occurring with cirrhosis due to other causes, for
example, as in alcoholic cirrhosis.
For this reason, we excluded patients with liver cancer, portal

vein thrombosis, and drug addiction to avoid other variations
that can affect the platelet count other than portal hypertension in
liver cirrhosis.
patients with normal platelet count compared with thrombocy-
topenic patients (P<0.019). This is in accordance with Yang
et al,[18] who stated that presence of EV in cirrhotic patients was
predicted by low platelet count. Our findings are also in
accordance with those of Lahmidani et al,[19] who state that low
platelet count (< or equal 100,000) is associated with the
presence of varices in viral cirrhotic patients.
We recorded that patients with thrombocytopenia had

significantly higher frequency of large grade III and IV EVs
compared with patients with normal platelet counts (P<0.009).
These findings are in agreement with those of Ding et al,[20] who
demonstrated that the combination of liver stiffness measurement
(LSM) �25kPa and platelet count ≥100 can be used in clinical
practice to exclude the presence of high-risk gastro-EVs in
patients with Child–Pugh class A cirrhosis.
Grading of EVs was inversely correlated with platelet count in

our study. This is in agreement with the findings of Abbasi
et al,[21] who stated that the severity of thrombocytopenia
increased as the grading of EVs increased.
We report a platelet count cut-off value of 149,000 for

presence of varices in our patients, with the specificity of 82%
and the 95% confidence interval (CI) for the test being 0.523 to
0.731 (P=0.022). Our cut-off value is higher than that recorded
by other studies. Schepis et al[22] found that presence of EVs was
independently predicted by platelet count less than 100�109/L
(odds ratio [OR] 2.83, 95% CI 1.27–6.28).
Agha et al[23] found that median platelet count (82,000 vs

172,000/mL; P<0.0001) in cirrhotic patients correlated with the
presence or absence of EV, respectively.
Tafarel et al[24] revealed that factors independently associated

with EVs were: thrombocytopenia (<92,000/mm3; P<0.01) and
AST higher than 1.47�upper normal limit (UNL) (P=0.03). A
platelet count lower than 92,000/mm3 had sensitivity of 65.7%,
specificity of 57.9%, and an area under the ROC curve of 0.62
for the presence of EV that needs prophylactic therapy.
We found that a cut-off value of 3.175 FIB-4 has 83.3%

sensitivity and 39.5% specificity in detecting presence of large
(grade III and IV) EVs. Our findings are congruent with those of
Hassan et al,[25] who recorded that the diagnostic accuracy of
FIB-4 for prediction of large varices was 70% at a cut-off value
of 3.3.
On the other hand, Morishita et al[26] recorded a higher FIB-4

cut-off value of 7.70 for detection of high-risk varices with a
sensitivity of 67% and specificity of 78%.
Whereas a normal platelet count of ≥150,000 was useful in

determining absence of EV, a FIB-4 ≥3.175 was useful in
screening and prediction of large varices. Calculation of FIB-4
requires use of a mathematical equation by the physician.
Therefore, we believe that platelet count is a simple and useful
tool for ruling out the presence of varices in cirrhotic patients. A
3.175 cut-off value of FIB-4 could be useful as a noninvasive
predictor of large varices requiring prophylactic banding in
cirrhotic patients.
One of the limitations of our studymay be that most of patients

were post hepatitis C cirrhotic patients. However, this is a
reflection of the high prevalence of HCV in our country, because
Egypt has the highest prevalence rate of HCV in the world.[14–16]

Other limitations were that we did not study platelet indices
such as mean platelet volume (MPV), platelet distribution width
(PDW), or plateletcrit (PCT). We did not measure 24-hour
urinary copper excretion before and after challenge with
penicillamine, so the possibility of Wilson disease was not fully
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excluded. Further studies on larger numbers of patients are catheter device closure for congenital heart defect. Thromb Res
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needed to confirm the results, because we had a relatively small
number of patients.
5. Conclusions
In conclusion, in this study, we have demonstrated that the
platelet count is a noninvasive parameter with high accuracy for
prediction of EV. Cirrhotic patients with normal platelet counts
(above 150,000), especially in financially deprived developing
countries, can avoid screening endoscopy, because they are at low
risk for a variceal bleed and presence of large EV in these patients
is much less common than in those with thrombocytopenia. A
3.175 cut-off value of FIB-4 could also be useful as a noninvasive
predictor of large varices requiring prophylactic banding in
cirrhotic patients.
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