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Platelet Count/Spleen Diameter Ratio as a Predictor of Esophageal Varices in Patients 
with Liver Cirrhosis

1 2  3 4 5Khadka D , KC S ,Khadka S Regmi K , KC P,

 ABSTRACT
Introduction: Upper gastro-intestinal endoscopy still remains the gold standard for screening of patients suspected to have 
esophageal varices but not without limitations. So, this study was conducted   to access the diagnostic validity and correlation 
between non-invasive parameters like platelet count, spleen diameter and their ratio with esophageal varices (EV) in patients with 
liver cirrhosis.  Methods: A hospital based descriptive cross-sectional study was carried out in Liver unit of National Academy of 
Medical Sciences, Bir Hospital, from October 2016 to September 2017. Complete blood count, liver function tests, liver ultrasound 
and UGI endoscopy were done for all patients included in the study to detect esophageal varices and  the platelet count/spleen 
diameter (PC/SD) ratio was calculated and analyzed to determine whether it can predict the presence of esophageal varices or not. 
Results: Total patients of liver cirrhosis studied after exclusion were 191  EV was present in 125 patients (65.4%).  The platelet 

count/spleen diameter ratio using a cutoff value of ≤ 909 to detect EV independent of the grade had 93% sensitivity and 100% 
specificity and positive and negative predictive values of 100% and 91% respectively.  Conclusions:  PC/SD ratio now can be used as a 
predictor of presence of esophageal varices in liver cirrhosis.

Key words:  Esophageal varices, liver cirrhosis, non-invasive markers, portal hypertension, upper gastro-intestinal
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INTRODUCTION
Cirrhosis is the end stage of every chronic liver disease 
characterized by fibrosis and the replacement of normal liver 
architectures into structurally abnormal nodules which 
interferes with liver function and results in portal hypertension. 

1Portal hypertension  as a consequence of cirrhosis leads to the 
formation of esophageal varices (EV) and bleeding EV is one of 

2the major and often lethal complication .

Upper Gastro-intestinal (UGI) endoscopy still remains the gold 
standard for screening and diagnosing EV, but it has its own 
limitation like, it is invasive procedure, expensive and needs 
expertise too, which may be not available in all hospital settings 
at all times. Therefore, the present study was undertaken to 
find the correlation between platelet count, spleen diameter 
and its ratio with presence of esophageal varices in patients 
with liver cirrhosis which was simple, quick and reproducible so 
that unnecessary UGI endoscopy can be limited.

MATERIAL AND METHODS
This hospital based descriptive cross-sectional study was 

carried out in Liver unit of National Academy of Medical 
Sciences, Bir Hospital, Nepal from October 2016 to September 
2017. Patients attending Liver unit on outdoor basis and or 
admitted in ward were enrolled in the study who fulfilled the 
criteria of liver cirrhosis, namely, one clinical sign of 
hepatocellular failure and one of portal hypertension along 
with at least three ultrasonography (USG) findings suggestive 

3  of cirrhosis of liver . The following cases with cirrhosis with 
portal hypertension were excluded from the study: Those 
patients presenting with variceal bleed or past history of 
bleeding, patient who had undergone band ligation, patient 
with hepatocellular carcinoma, cirrhosis with portal vein 
thrombosis, patient in hepatic encephalopathy grade III or IV 
and patient refusing for consent.

A detailed history as well as clinical examination was done. 
Complete blood count was done by automated cell counter, 
Sysmex 550. Peripheral blood smear was done to rule any other 
hematological cause of thrombocytopenia. Liver function test 
was done by Erba XL 300, automated analyzer. Prothrombin 
time and international normalized ratio was also calculated. All 
the blood investigations were duly verified by pathologist. All 
patients underwent 2D ultrasound study of hepatobiliary 
system for liver architecture and nodularity, spleen bipolar 
diameter, presence of ascites by Sonosite Micromax doppler 
ultrasound. UGI endoscopy for all patients was done after 
overnight fasting with flexible gastroduodenal endoscope 
(FUJINON).  EV were classified as small if varices flattened with 
insufflations or minimally protrude into the esophageal lumen 
and large if they  protruded into the esophageal lumen and 
touch each other (presence of confluence), or that filled at least 

450% of the esophageal lumen . Child-Turcotte-Pugh (CTP) score 
5was calculated to assess the severity of liver disease .  The  
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Platelet count/Spleen diameter ratio (PC/SD) cut off value 909, 
proposed by Giannini et al, is among the best non-invasive 
predictor of EVs that has been studied till date was taken for 

6reference . Ethical approval was taken from Institutional 
Review Board (IRB), NAMS and written informed consent was 
taken from each patient.

Sample size was calculated by following formula:

Assuming small effect size of 0.2 at 5% significance level with   
z =1.96, with 80% power with z =0.84, using formula minimum α β

sample size was 191. Data collected in structured proforma 
were entered in Microsoft Excel 2007 and statistical analysis 
was done with SPSS 20 software. Chi-Square test was used for 
comparisons between categorical variables. Values were 
expressed as mean±SD, a 95% confidence interval was taken 
and P values of <0.05 was considered to be statistically 
significant.

RESULTS
Total patients enrolled in the study were 350, among them 159 
were excluded and finally 191 patients were studied. During 

Variable Mean SD EV P value
3Platelet (n/mm ) 83660.34 31066.45 Yes

230528.00 210465.76 No

Spleen size (mm) 143.66 10.85 Yes

131.19 16.676 No

PC/SD ratio 579 201 Yes

1817 1792 No

Table II:  Relationship between Platelet count and Spleen diameter and PC/SD ratio with EV

EV= Esophageal varices

CTP Class NEV EV Total Chi-Square P value

A 4 6 10

B 40 57 97

C 22 62 84

Total 66 125 191

NEV= No Esophageal varices, EV= Esophageal varices

Table I:  Relation between CTP classes and EV

84.808 ˂0.001

Figure 1: Flow chart showing absence of EV in 100% cases 

with PC/SD ratio > 909

UGI endoscopy, EV was present in 125 patients (65.4%). 
Significant relation between CTP class and presence of varices 
was observed (Chi sq. test statistic=84.808; P=˂0.001). Varices 
were present in majority of cases with CTP class C (Table I). 

Platelet count and spleen diameter and their ratio (PC/SD) 
were calculated as a non-invasive tool for predictor of EV. 

 Significant relation was observed as shown in table II.

PC/SD  Ratio 
Cut off value predictive value predictive value

≤ 909 93% 100% 100% 91%

Table III:  PC/SD ratio ≤ 909 have 93% sensitivity and 100% specificity having EV with PPV 100% and NPV 91% as shown 
below

Sensitivity Specificity Positive Negative 

DISCUSSION
Varices usually develop in cirrhosis when portal pressure, 
measured as hepatic venous pressure gradient (HVPG) reached 

1up to 10-12 mmHg . Once varices develop, rate of enlargement 
from small to large is at a rate of 5–12% per year and bleed at a 

7rate of 5–15% per year . Early diagnosis of varices before the 
first bleed is essential because the risk of variceal hemorrhage 
can be reduced from 50% to about 15% for large esophageal 

8varices if timely primary prophylaxis initiated timely . UGI 
endoscopy remains the gold standard for screening, but this 
test is not without its own limitations. To overcome this 
problem some non-invasive parameters have been developed 
like platelet count, spleen size and ratio PC/SD which are 
simple, quick, reproducible, and cost effective too.

In our study, majority of patients with EV were in CTP class C 
(P=˂0.0001). Garcia‐Tsao et al, also reported EV were more 

1common in CTP class C (85%) as compared to class A (40%) . As 
liver disease severity score reflected by CTP class, higher the 
score, more the disease severity and thus more the incidence of 
EV. 

3In this study, mean platelet count of 83660.34±31066.45/mm  
was associated with presence of EV and with no EV group it was 

3  230528±210465.76/mm  (P=<0.0001). Chalasani et al, in their 
3study also reported low platelet count (˂ 88,000/mm ) as an 

9  independent predictor of EV . Thomopoulos et al, observed 
3platelet count of <118,000/mm  as a predictor for presence of 

10EV with sensitivity of 95% and specificity of 73% .  

In our study showed that average spleen size in patients 
without EV was 131.19±16.67 mm and with varices was 
143.66±10.85 mm (P=<0.0001). Thomopoulos et al, also 

 10reported splenomegaly (>135 mm) as a predictor of EV . In the 
study by Agha et al, the mean spleen diameter of EV group was 

11  147 mm and no EV group was 109 mm . Splenomegaly in 
cirrhosis is mainly related to development of portal 
hypertension as a consequence of cirrhosis.

In our study PC/SD ratio 579±201 was associated with EV and 
ratio of 1817±1792 was not associated with EV which is also 
statistically significant (P= <0.0001). Compare to 

  with 
sensitivity of 100% and specificity of 93% and positive 

6predictive value of 96%  and negative predictive value of 100 .  
Comparable results were obtained in our study too with 
sensitivity of 93% and specificity of 100% and positive and 
negative predictive value of 100% and 91%  respectively. Tiwari 
et al reported the sensitivity and specificity keeping the PC/SD 
ratio cut-off 909, the values obtained were, sensitivity and 
specificity of 81.8% and 100%, respectively, the positive and 
negative predictive values for PC/SD ratio were 100% and 

Giannini et  al, 
platelet count/spleen diameter ratio 1638 (545–3500)  was not 
associated with EV and  533 (77–909) was associated with EV 
(P=<0.0001) with cut off value of 909 in their study 

73.91%, respectively which were comparable to our study 
12too .  With similar cutoff value of PC/SD Chawla et al, also 

demonstrate a diagnostic accuracy of cut-off 909 for PC/SD 
13ratio as a predictor of EV . González-Ojeda A et al, demonstrate 

PC/SD ratio 824.56±412.27 was related to EV and ratio of 
141390±905.49 was not related to presence of EV (0.018) .

Limitation of our study was measurement of portal pressure as 
hepatic venous pressure gradient (HVPG) was not done in our 
study. Diagnostic accuracy of PC/SD ratio as a predictor of EV 
may be further validated by multicenter study.

CONCLUSIONS. 
The PC/SD ratio can be a useful noninvasive predictor for 
esophageal varices in patients with liver cirrhosis and thereby 
may help reducing the number of unnecessary endoscopies.
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A Study of Neonatal Hyperbilirubinemia in Mid-Western Part of Nepal

1 2 3 4Roma KM , Kanodia P , Pyakurel M , Gupta V

ABSTRACT
Introduction: Neonatal hyperbilirubinemia is a common cause of hospital admissions. Serum Bilirubin depends on birth weight and 
gestational age. Common causes of neonatal jaundice are physiological jaundice, breast feeding/milk jaundice, prematurity and 
pathological causes. Surmount total serum bilirubin over critical level, crosses the blood brain barrier leading to kernicterus. Prompt 
identification and proper management is of great importance otherwise there is a risk of bilirubin encephalopathy. Objectives: To 
find out the prevalence and causes of neonatal jaundice in our setting and treatment modalities undertaken. Materials and 
methods: A hospital based descriptive study was done among total newborns including both inborn and out born admitted in NICU, 
NGMC over the period of one year. A total 288 newborns with jaundice were enrolled in the study .Data were entered in excel and 

thanalyzed in SPSS 18  version. Descriptive data were presented through pie, bar graph, and table with frequency and percentage. 
Results: Prevalence of neonatal jaundice was 31%. Causes of neonatal jaundice were physiological and pathological in 56% and 44% 
cases respectively. Among the pathological causes ABO incompatibility was the most common cause seen in 11.4% cases followed by 
sepsis seen in 8.7% cases. Conclusions: Phototherapy is very effective treatment modality to reduce the serum bilirubin in most of 
the cases neonatal hyperbilirubinemia and if the bilirubin crosses the cut off limit according to Bhutani's chart then we have to 
consider exchange transfusion. Appropriate management in time leads to satisfactory outcome.

Key words: Kernicterus, newborn, pathological jaundice
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INTRODUCTION
Neonatal hyperbilirubinemia is a commonest abnormal 
physical finding during first week of life causing hospital 
admissions. It is a benign condition subsiding of its own in most 
of the cases without any treatment. It is seen in 60% and 80% of 
full term and preterm infants respectively during the first week 

1of life . Newborns appear jaundiced when bilirubin is more 
2than 7mg/dl . Hyperbilirubinemia is of two types, physiologic 

and non-physiologic. Physiologic jaundice is when the serum 
thbilirubin is up to 12mg/dl after 24 hours up to 5  day of life and 

possibly not rising more than 15mg/dl. Non physiologic 
Jaundice is jaundice occurring within 24 hours of age, any 
elevation in serum bilirubin requiring phototherapy, a rise in 

2serum bilirubin levels of more than 0.2mg/dl/hr . Surmount 
total serum bilirubin over critical level, crosses the blood brain 
barrier. So, prompt identification and proper management is of 

3great value to prevent bilirubin encephalopathy (kernicterus) . 
4,5Serum Bilirubin depends on birth weight and gestational age . 

Neonatal Jaundice occurs due to their higher predisposition to 
production of bilirubin and their limited ability of excretion. 

Newborns especially preterms produce more bilirubin because 
6of higher turnover of RBCs due to shorter life span . Common 

causes of neonatal jaundice are physiological jaundice, breast 
feeding jaundice, breast milk jaundice, prematurity, 
pathological causes like hemolytic disease e.g. Rh-
incompatibility, ABO incompatibility, neonatal sepsis,  

7hypothyroidism etc . The present study was undertaken to find 
out the prevalence and causes of neonatal jaundice in our 
setting and treatment modalities undertaken. 

MATERIALS AND METHODS
This hospital based cross-sectional descriptive study was done 
in the department of Pediatrics, Nepalgunj medical college, 
Nepalgunj from July 2016 to June 2017. A total 288 newborns 
with jaundice were enrolled in the study in aforementioned 
period of study. All babies who were presented clinically with 
icterus and admitted in NICU/Nursery were included in the 
study irrespective of any other associated diseases. Babies over 
28 days were excluded. Those newborns whose parents denied 
providing consent were also not included in our study. Clinical 

7examination for jaundice was done by Kramer method . Van 
den Bergh method was used for estimation of bilirubin. 

8Bhutani's chart  was used to decide treatment modality to be 
given. 

Detailed history including gestational age, birth weight, age at 
onset of jaundice, breast fed or not, family history of jaundice 
was taken followed by detailed physical examination. Relevant 
investigations such as blood grouping and Rh typing of baby 
and mother, Cord blood bilirubin and hemoglobin, direct 
coomb's test (DCT) and bilirubin monitoring was done when Rh 
incompatibility was suspected. Further investigations carried 
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