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INTRODUCTION

Cirrhosis is an important cause of  morbidity and 
mortality among patients with chronic liver disease 
(CLD) which can lead to hepatocellular carcinoma 
and hepatic decompensation, including ascites, hepatic 
encephalopathy, and variceal bleeding.1 Associated 
with 2.4% of  global deaths in 2019. Globally, cirrhosis 
currently causes 1.16 million deaths, and liver cancer 
causes 788,000 deaths, making them the 11th and 16th most 
common causes of  death, respectively.2 The contribution 
of  cirrhosis and its complications, collectively CLDs, 
as causes of  mortality in India have been increasing 
progressively since 1980.3

The liver develops fibrosis and nodules due to persistent 
damage that changes the liver’s natural lobular organization, 
a condition known as cirrhosis. CLD usually progresses to 
cirrhosis. The common causes are viral, alcohol-induced, 
and nonalcoholic steatohepatitis. Other causes are 
autoimmune hepatitis, primary biliary cholangitis, primary 
sclerosing cholangitis, hemochromatosis, Wilson disease, 
alpha-1 antitrypsin deficiency, Budd-Chiari syndrome, 
drug-induced liver cirrhosis, and chronic right-sided heart 
failure.4 It can be symptomatic or asymptomatic, depending 
on whether the condition is clinically compensated or 
decompensated. One of  the main effects of  cirrhosis is 
portal hypertension (PHT), which is characterized by a 
portal pressure gradient >5–10 mmHg. It can cause ascites, 
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hepatosplenomegaly, and prominence of  the periumbilical 
abdominal veins, which can cause caput medusa.

Esophageal varices (EV) is another serious complication 
that leads to increased blood flow in the collateral 
circulation and accounts for 20% of  the mortality rate 
within 6 weeks after the bleeding episode.5 At the time of  
diagnosis of  cirrhosis, EVs are present in about 40% of  
patients with compensated disease and in 60% of  those 
with decompensated disease and ascites.6 It has been 
shown that the risk of  variceal bleeding is related to the 
size of  varices with large EV being at a greater risk; this 
is possibly due to a higher variceal wall tension in large 
EV.7,8 It is possible that stopping this kind of  bleeding 
will increase these patients’ chances of  survival. It has 
been demonstrated that giving beta-adrenergic receptor 
antagonists for an extended period can lower the risk of  
initial variceal bleeding in patients with EV.

To screen for EV, upper gastrointestinal endoscopy is the 
recommended approach.9,10 The main disadvantage of  
endoscopy is invasive, so it can increase the risk of  bleeding 
and infection. Not all health centers, mainly in rural regions, 
have facilities for this procedure. Consequently, there is a huge 
need for a non-invasive technique to detect EVs to reduce 
the need for needless endoscopy and increase management’s 
cost effectiveness. Perhaps it would be more economical 
to have only high-risk patients undergo this procedure for 
the diagnosis of  EV hence reducing the inconvenience 
of  patients. Several studies have evaluated possible non-
invasive markers of  large EV and found that low platelets, 
splenomegaly, advanced Child status, serum albumin, and 
high portal vein diameter at ultrasonography (USG) are useful 
parameters for identifying high-risk individuals.11,12 A platelet 
count-spleen diameter ratio (PC/SD), PC, and long SD have 
been proposed as useful non-invasive monitoring tools for 
EV, as they are less expensive and easy to access.

Therefore, this study was conducted to assess these 
parameters to forecast whether EV will develop in patients 
with PHT or not.

Aims and objectives
•	 The objectives of  the study are as follows: To analyze 

the association between PC, spleen size, and their ratio 
with the presence of  varices

•	 To evaluate these measures’ potential as non-invasive 
tools to predict the presence of  EV.

MATERIALS AND METHODS

It is a hospital-based cross-sectional study conducted in the 
SDM College of  Medical Sciences and Hospital, Dharwad, 

India. Totally 50 subjects, aged >18 years, diagnosed with 
cirrhosis were included in the study. This study was done 
for 1 year during 2015–2016. Exclusion criteria included 
subjects with a history of  portal hypertensive bleeding, 
hepatocellular carcinoma, portal vein thrombosis, patients 
on β-blockers, diuretics, or other vasoactive drugs in the 
past or present, Budd Chiari Syndrome, and with other 
causes of  noncirrhotic PHT.

Totally 50 subjects with liver cirrhosis based on the 
inclusion and exclusion criteria were recruited. Abdominal 
examination was done for all patients and subjects were 
undergoing diagnostic endoscopy, USG abdomen, 
complete hemogram, renal function test, liver function 
tests, and viral markers. Table 1 is Child-Turcotte-Pugh 
class (CTP). The cutoff  values are determined by the 
receiver operating characteristic curve. The cutoff  value 
for the longest SD, PC, and PC/SD was calculated to be 
≤12.4 cm, <1.32 lakhs, and ≤916, respectively, and its 
diagnostic accuracy was calculated.

Ethics
The study protocol was approved by the Institutional 
Ethics Committee (SDMIEC/0380/2015). Each research 
subject gave their verbal and written agreement, and 
information was only collected after a thorough description 
of  the study’s objectives was explained. Confidentiality of  
the participant’s information was assured.

Statistical analysis
Data were entered into the Excel sheet and the Statistical 
Package for the Social Sciences version 28.0 statistical was 
used at analyze the data. The Chi-square test and t-test were 
used to assess the association between variables.

RESULTS

Table 2 shows the distribution of  the study subjects. Out 
of  50 participants 35 had EV, the prevalence was 70%. 
The mean age in the study was 53.12±11.70. Most of  the 
study participants were in the age group of  51–60 years 
(34%) followed by 41–50 years (28%). The prevalence of  
EV among the 41–50 years age group was 92.85%, among 

Table 1: Child-Turcotte-Pugh class (CTP)
Factor 1 point 2 points 3 points
Total bilirubin (μmol/L) <34 34-50 >50
Serum albumin (g/l) >35 28-35 <28
INR <1.7 1.71-2.30 >2.30
Ascites none mild Moderate – 

severe
Hepatic encephalopathy none Grade I-II Grade III-IV

Class A Class B Class C
Total points 5-6 7-9 10-15
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the 60+ age group it was 66.67%. The prevalence was 
58.82% among 51–60 years patients. 80% of  the study 
participants were male. The prevalence in both sexes was 
found to be 70%. The mean CTP score among subjects 
with varices was 9.60±1.17, among non-EV subjects it was 
9.87±2.13. 24 patients were Child-Pugh Class B among 
them 16(66.67%) had EV, 26 were in Class C among them 
19(73.07%) had EV. The presence of  EVs correlated 
significantly with (P<0.05), with the severity of  cirrhosis is 
categorized by Child-Pugh Score. A significant correlation 
(P<0.05) was observed for the variables such as age and 
CTP score.

Table 3 shows the mean comparison of  the presence or 
absence of  EV to various non-invasive parameters.

In our study, (Table 4)the cutoff  SD value was 12.40 cm. 
Thirty-three out of  43 participants with enlarged spleen 
were diagnosed with EV. Sensitivity, specificity, positive 
predictive value (PPV), and negative predictive value 
(NPV) were calculated to be 94.2%, 33.33%, 76.74%, and 
71.4%, respectively. The mean SD among subjects with 

EV was 14.5±2.10 cm, without varices, it was 12.52±1.88. 
The mean PC among EV group was 1.04±0.42, among 
non-EV subjects, it was 1.80±1.77 lakhs. The cutoff  
platelet was kept at 1.32 lakhs. 25 out of  29 with low 
platelet subjects had varices; in the other group, 11 out 
of  21 had varices. Sensitivity, specificity, PPV, and NPV 
for low platelets were found to be 71.4%, 73.3%, 86.2%, 
and 52.8%, respectively. The mean PC/SD ratio among 
subjects with varices was 736.80±318.18, and in non-EV 
subjects, it was 1467.67±661.92. PC/SD cutoff  was 916. 
About 96% of  the subjects with PC/SD <916 had varices, 
and 14 out of  24 with ≥916 PC/SD had varices. It reports 
71.42% sensitivity, 93.3 % specificity, 96.15% PPV, and 
58.33% NPV.

DISCUSSION

In this study, a total of  50 subjects with liver cirrhosis were 
included in the study. The prevalence of  EV was 70%. In 
the study done by Madhotra et al., among 184 subjects 94 
had varices.11 Among 206 participants, 176 were diagnosed 

Table 2: Distribution of study subjects
Variable Group No EV With EV Total (%) P-value
Age distribution 31–40 3 4 7 (14) 0.0164* 

41–50 1 13 14 (28)
51–60 7 10 17 (34)
61+ 4 8 12 (24)

Sex distribution Male 12 28 40 (80) 1.0000
Female 3 7 10 (20)

Ascites Present 15 32 47 (94) 0.6034
Absent 0 3 3 (6)

Encephalopathy Present 4 3 7 (14) 0.2134
Absent 11 32 43 (86)

Viral markers HBSAG 4 2 6 (12)
0.0651HCV 1 1 2 (4)

HBSAG+HCV 0 1 1 (2)
Negative 10 31 41 (82)

CTP 5–6 (class A) 0 0 0 0.047*
7–9 (class B) 8 16 24 (48)
10–15 (class C) 7 19 26 (52)

EV: Esophageal varices, CTP: Child‑Turcotte‑Pugh class, HBSAG: Hepatitis B surface antigen, HCV: Hepatitis C virus, *p‑ value <0.5 indicate statistical significance. Correlation 
was observed for age and CTP with occurance of EV.

Table 3: Comparison of patients with EV and No EV with respect to various non-endoscopic parameters
Variables With EV No EV T-value P-value

Mean SD Mean SD
Hb 9.25 1.81 9.32 1.54 -0.1282 0.8985
Albumin 2.17 0.47 1.99 0.47 1.2433 0.2198
Platelets 1.04 0.42 1.80 0.77 -4.4941 0.0001*
Total bilirubin 3.95 3.23 5.71 6.82 -1.2421 0.2202
Direct bilirubin 2.39 2.35 4.19 5.51 -1.6311 0.1094
ALP 138.40 40.59 169.27 85.87 -1.7364 0.0889
SGOT 93.09 49.67 118.27 107.55 -1.1402 0.2599
SGPT 50.34 29.86 75.20 108.37 -1.2646 0.2121

EV: Esophageal varices, SD: Standard deviation, Hb: Hemoglobin, ALP: Alkaline phosphatase, SGOT: Serum glutamic‑oxaloacetic transaminase, SGPT: Serum glutamic pyruvic 
transaminase
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with varices in another study.13 The prevalence of  EV was 
54.1% (118 out of  218) in Giannini et al., study report.14

The prevalence was the same in both genders. Distribution 
of  varices was studied in various age groups, in the age 
group 41–50 years in which there were 13 patients had EV 
out of  14 (92.85%) followed by age more than 61 years, 
which accounted for 66.67% and the significant correlation 
was found according to the P-value.

In our study, linear association was observed for the 
prevalence of  EV and severity of  cirrhosis, higher in 
Class C subjects (73.07%) compared to Class B (66.67%). 
Similar reports were noticed in another study.15 Another 
Indian study reports, that CTP class B/C is a significant 
predictor (odd’s ratio – 3.3) for the diagnosis of  EV.16 In 
Cherian et al., report incidence of  varices among Class A, 
B, and C subjects was 59%, 78%, and 96.6%, respectively.16

Our study kept the cutoff  platelet value of  1.32 lakhs 
(Table 4). The sensitivity was 71.42%, specificity was 73.33%, 
PPV was 86.20% and NPV was 52.38%. For the platelet 
cutoff  of  1.38 lakhs, the diagnostic sensitivity was 92.6% 
and the specificity was 66.9% in the Yu et al., study report.15 
In another investigation for the cutoff  PC of  ≤121,000 had 
a sensitivity of  87.5% and a specificity of  73.3%. Using a 
cutoff  point of  1.4 lakhs, this prediction rate is similar to data 
from Italy where the sensitivity was in the range of  63–77% 
and the specificity was 69–88%.17 However, compared a 
study from Tanzania, where a PC cutoff  value kept at 98,000, 
reports the sensitivity and specificity of  59.1% and 54.8%, 
respectively, which is comparatively lower than our study.

In our study (Table 4), we kept the cutoff  of  SD at 12.40 
cm, which yielded 94.28% sensitivity, 33.3% specificity, 
76.74% PPV, and 71.4% NPV. Cutoff  for SD was 14.8 
in the Yu et al., study. They found sensitivity, specificity, 
PPV, and NPV were 58%, 84.7%, 72.3%, and 74.6%, 
respectively.15 Enlarged spleen also has a strong estimation 
capacity at 14.5 cm in the study by Haile Tesfaye et al., 
with a sensitivity of  93.2% and a specificity of  63.3%.13 
A Tanzanian study using a 152 mm threshold showed a 
sensitivity of  65.9% and a specificity of  65.2%.18 In the 

report of  Ivory Coast, an SD cutoff  value of  >102 mm 
produced a sensitivity of  86% and a specificity of  75%.19

In our study (Table 4), the cutoff  value for PC/SD was 
≤916 which revealed a sensitivity, specificity, PPV, and NPV 
were reported to be 71.42%, 93.33%, 96.15%, and 58.33%, 
respectively. Giannini et al., used the cutoff  of  ≤909, they 
reported a comparable outcome of  91.5 % sensitivity and 
67.0 % specificity.14 The same cutoff  number was utilized in 
another study conducted in China, which produced a PPV 
of  73% and an NPV of  88%.15 Haile Tesfaye et al., used 
the cutoff  of  ≤818, and the sensitivity and specificity were 
found to be 92.05%, and 60%, respectively.13 An Italian 
study that used a cutoff  of  <736 produced results for 
varices prediction that were less accurate than our study’s 
results, with 38% sensitivity and 40% specificity. According 
to the reports from Egypt, a cutoff  of  939.7 yields 100% 
sensitivity, 95.6% specificity, 95.6% PPV, and 100% NPV 
which has higher diagnostic accuracy than ours.20 PC/SD 
was first proposed in 2003. Due to efficient EV prediction, 
it has become a vital assessment tool to date.

Limitations of the study
In our study, the diagnosis of  cirrhosis was not made up 
with the histopathologic discoveries, which is the gold 
standard. Another limitation is the small sample size. The 
chance of  selection bias is there.

CONCLUSION

Diagnostic accuracy of  PC, longest SD CTP class B/C, 
and PC/SD were analyzed in this study. High sensitivity 
was shown for enlarged spleen and high specificity was 
observed for PC/SD. Better diagnostic performance was 
noticed in all parameters especially PC/SD with 71% 
sensitivity and 93% specificity. Combining these non-
invasive parameters in patients with chronic CLD can 
increase the reliability of  predicting the occurrence of  EV. 
Their application in the detection and monitoring of  EVs 
may significantly lower medical expenses, alleviate patient 
suffering, and lighten the workload for endoscopic units. 
Also, these predictors can be useful to start prophylaxis 
treatment when the endoscopy facility is not there.

Table 4: Diagnostic accuracy of non- invasive parameters
Parameter Cutoff 

value
EV No EV Total Sensitivity 

(%)
Specificity 

(%)
PPV 
(%)

NPV (%) P-value

Longest splenic diameter (cm) >12.40 33 10 43 94.28 33.33 76.74 71.4 0.0330*
≤12.40 2 5 7

Platelet count (in lakhs) ≤1.32 25 4 29 71.42 73.33 86.20 52.38 0.0040*
>1.32 10 11 21

PC/SD ratio ≤916 25 1 26 71.42 93.33 96.15 58.33 0.0001*
>916 10 14 24

EV: Esophageal varices, PPV: Positive predictive value, NPV: Negative predictive value, PC/SD: platelet count (PC), and spleen diameter
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