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ABSTRACT

Background

Liver cirrhosis is a chronic and broad-spectrum disease with multifactorial etiologies and systemic
consequences. Non-invasive, accessible, and cost-effective methods for assessing disease severity
are essential, predominantly in settings where progressive diagnostic tools are limited. To assess the
efficacy of platelet, count and spleen size as surrogate markers for assessing liver cirrhosis severity
and to determine their correlation with the Child-Pugh classification.

Methods

This prospective observational study was shown in the Department of General Medicine at Dr. BR
Ambedkar Medical College and Hospital, Bangalore, over a period of 18 months. The study was
conducted on 50 patients diagnosed with liver cirrhosis. Platelet counts and ultrasonographic spleen
sizes were recorded and analysed with the Child-Pugh organisation. Statistical analysis measured the
correlation and significance of these parameters with cirrhosis severity.

Results

In this study of 50 chronic liver disease patients, clinical symptoms such as hepatic encephalopathy
(32%), pedal oedema (16%), and oliguria (12%) were statistically significant (P-value < 0.01). Hepatic
encephalopathy, in particular, was associated with disease severity, supported by a Chi-square value
of 6.41 and P-value < 0.01. Regarding clinical signs, hepatomegaly and distended veins were each
observed in 24% of patients, with P-values < 0.01 indicating a strong correlation with disease
progression. Similarly, a significant association was found between spleen size and disease severity
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(P-value < 0.01), as well as platelet-to-spleen ratio (P-value < 0.01), suggesting their potential role
as non-invasive markers for portal hypertension.

Conclusion

The current study establishes a significant converse correlation between platelet count and spleen
size in patients with liver cirrhosis.

Keywords: Liver Cirrhosis, Platelet Count, Spleen Size, Portal Hypertension, Non-Invasive Markers,
Platelet-to-Spleen Ratio, Esophageal Varices, Thrombocytopenia.

INTRODUCTION

In liver cirrhosis, the assessment of platelet number and spleen size as non-invasive measures of
severity and disease progression has increasingly been felt to be important, especially in settings
where sophisticated diagnostic facilities may not be available. Cirrhosis is a common medical
condition with disordered liver architecture and dysfunctional liver resulting from chronic hepatic
injury. During development of the disease, portal hypertension usually develops, and it is
responsible for a series of complications, among which thrombocytopenia (thrombocytopenia) and
splenomegaly (splenomegaly) caused by amplified sequestration of platelets in the spleen and
changed hematopoiesis.*?

Platelet count is an important parameter in cirrhosis evaluation because it bears a direct
correlation with portal hypertension. Research has established that thrombocytopenia is common
among patients with cirrhosis, and approximately 84% of the patients have platelet counts of less
than 150,000/uL.1! The interrupted production of platelets is attributed to several reasons like
reduced thrombopoietin, enhanced sequestration of platelets within the spleen under portal
hypertension, and inhibition of the bone marrow.[>3! The correlation of low platelets with the
severity of liver disease has been established and reflects worsening liver function and prognosis.!*

Spleen size, either measured by ultrasound or other imaging methods, is another valuable
parameter. Splenomegaly is a frequent finding in portal hypertension and has been described as
being correlated with the severity of thrombocytopenia.l?! The joint evaluation of spleen diameter
and platelet count is especially useful; the platelet count to spleen diameter ratio has been
suggested as a good non-invasive marker to predict the occurrence of esophageal varices, which
may be an indicator of hemorrhage risk, a significant complication of cirrhosis.[>®! New evidence
suggests that this ratio provides diagnostic performance as good as advanced elastography
methods.!®!

The value of such non-invasive markers is not only in diagnosis but also in the management
of liver cirrhosis on a continuous basis. Since invasive techniques like endoscopy are risky and not
possible in all patient groups, the use of platelet count and spleen size ratios can be useful to derive
valuable information regarding disease monitoring and risk stratification. Screening endoscopy for
varices in patients with compensated cirrhosis can be omitted if platelet count is more than
150,000/uL and liver stiffness is less than a specific value. This therefore increases patient safety in
addition to the provision of optimal health resource utilization.[>7]

Following the trend in platelet counts, in addition to spleen size, can help clinicians make
decisions regarding response to treatment. For instance, platelet counts fluctuating in the course of
antiviral treatment for chronic viral hepatitis may reflect improvement or worsening of liver function
and portal pressure dynamics.[®! This versatility of platelet counts as an indicator for disease
progression in liver disease is therefore suggestive of their possible role as biomarkers to assess
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response to treatment, particularly in developing countries where the availability of advanced
imaging technologies may be limited.!

The diagnostic performance can be different in various cohorts and underlying liver diseases,
as reflected by the heterogeneity of liver stiffness and platelet count measurements by etiologies
such as alcoholic liver disease and chronic viral hepatitis.[*? In addition, although these non-invasive
markers are useful, their utility as isolated diagnostic modalities is often optimized when they are
combined with other clinical evaluations, including laboratory testing of liver function and other
imaging approaches.!112]

Utilizing these parameters as non-invasive markers can enable timely decision-making on the
need for treatments and further invasive investigations, thus potentially minimizing complications
in liver cirrhosis. Integrated strategies based on clinical, laboratory, and imaging information must
be used to improve the accuracy of diagnosis and give an integrated view of the course of the
disease, addressing clinical practice and patient safety requirements in the management of
cirrhosis.[*3!
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Limitations . . . . . .
specific factors disease; influenced increase diagnostic
by other clinical confidence and tailor
conditions management

Enhances patient safety,
reduces costs, and
supports comprehensive
clinical decision-making; [13]

Supports decisions
Promotes informed bp .
.. such as deferring
decisions on

Clinical .. screening endosco
treatment timing and & Py

Integration invasive procedure In low-risk aligned with global needs
. compensated . . .
necessity . . for accessible cirrhosis
cirrhosis cases
care
Table 1: Non-Invasive Assessment of Liver Cirrhosis
MATERIALS & METHODS

This prospective observational study was shown in the Department of General Medicine at Dr. BR
Ambedkar Medical College and Hospital, Bangalore, over a period of 18 months. An entire of 50
patients with chronic liver disease were analysed using a convenience sampling method. Data were
composed using a pretested proforma intended to happen the study purposes. Each patient
experienced a complete assessment including a detailed history with importance on earlier and
present events of hematemesis, melena, bleeding per rectum, haemorrhage diathesis, alcohol
intake, previous blood transfusions, intake of hepatotoxic drugs, intravenous drug use, experience
to sexually transmitted infections, and any history of treatment for hepatitis or haematological
malignancy. A thorough general physical and systemic examination was performed with special
attention to clinical markers of chronic liver disease. All patients experienced diagnostic upper
gastrointestinal endoscopy using a MAXER endoscopy machine after fasting for 6—8 hours to confirm
the presence of varices. Prediction was measured based on in-hospital death during the current
admission. Appropriate surveys counting complete hemogram, liver and renal function tests, PT/INR,
serum electrolytes, stool for occult blood, and abdominal ultrasound, were achieved for all
members.

Inclusion Criteria

e Patients aged >18 years.

e Patients diagnosed with cirrhosis of the liver presenting with the first episode of upper
gastrointestinal bleed.

e Patients with no previous history of upper Gl bleeding.
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Exclusion Criteria

e Present or history of treatment for chronic hepatitis B or C.

e History of bleeding disorders.

e Earlier or ongoing treatment with beta blockers.

e Present or history of lymphoproliferative disorders or infections affecting spleen size.
e Use of antiplatelet agents or anticoagulants.

Statistical Analysis

Data were collected and analysed using SPSS software. Descriptive statistics were used to summarise
the baseline physical characteristics of the study residents, such as mean, median, range, and
standard deviation. Categorical variable quantity was represented using frequencies and
percentages, while continuous variables were expressed as means with standard deviations.
Graphicalillustrations, demonstrate the information including bar charts, line graphs, and pie charts,
were used to visually. Hypothesis testing was made available to assess the significance of relations
between variable quantities using appropriate statistical tests such as the paired t-test, unpaired t-
test, and Chi-square test. In addition, logistic regression analysis was proficient in identifying
independent factors of in-hospital mortality. ROC curve analysis was also used to assess the
diagnostic performance, utilising applicable clinical and laboratory parameters.

RESULTS

The age distribution of the 50 patients with chronic liver disease exposed that the majority were in
the age group of 51-60 years, accounting for 42% of the study population. This was followed by 28%
of patients in the 41-50 years age group and 18% in the 61-70 years age group. The least number
of patients, 12%, were in the 35-40 years age group. Out of the 50 patients included in the study,
70% were males, while 30% were females. This designates a male predominance among patients
presenting with chronic liver disease and upper gastrointestinal bleeding (Figure 1).

Age Distribution Gender distribution
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Figure 1: Age and gender Distribution

Among the 50 patients studied, the most commonly observed clinical symptom was hepatic
encephalopathy, present in 32% of patients, indicating a high frequency of neuropsychiatric
complications in chronic liver disease. This was followed by pedal oedema in 16%, oliguria in 12%,
and both hematemesis and fatigue in 10% of patients each. Symptoms such as distended abdomen
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and nausea/vomiting were observed in 8% of patients, while jaundice was the least reported
symptom, found in only 4% of the study population. All clinical features had a statistically significant
association with chronic liver disease outcomes, as reflected by P-values < 0.01, signifying that these
symptoms are strongly correlated with disease severity and prognosis (Table 1).

Clinical Symptoms No of Patients % P-Value
Pedal edema 8 16 <0.01
Distended abdomen 4 8 <0.01
Oliguria 6 12 <0.01
Hematemesis 5 10 <0.01
Nausea/vomiting 4 8 <0.01
Jaundice 2 4 <0.01
Fatigue 5 10 <0.01
Hepatic encephalopathy 19 32 <0.01

Total 50 100
Table 1: Distribution of Clinical Symptoms among Patients with Chronic Liver Disease and Their
Statistical Significance

In the present study, the most frequently observed clinical signs among patients with chronic
liver disease were distended veins and hepatomegaly, each present in 24% of the study population.
This was followed by ascites, observed in 16% of patients, and pallor in 14%. Icterus was noted in
12%, while pedal oedema was seen in 6% of cases. The least common clinical sign was splenomegaly,
present in only 4% of the patients. All clinical signs established statistical significance with P-values
< 0.01, representing a strong association between these physical results and the fundamental
severity or progression of chronic liver disease (Table 2).

Clinical signs No of patients % P-value
Pallor 7 14 <0.01
Icterus 6 12 <0.01
Pedal edema 3 6 <0.01
Ascites 8 16 <0.01
Distended veins 12 24 <0.01
Hepatomegaly 12 24 <0.01
Splenomegaly 2 4 <0.01

Total 50 100
Table 2: Prevalence of Clinical Signs in Patients with Chronic Liver Disease and Their Statistical
Significance

Out of the 50 patients included in the study, 13 patients (26%) were found to have hepatic
encephalopathy, while 37 patients (74%) did not exhibit this complication. The association between
hepatic encephalopathy and chronic liver disease was found to be significant with a Chi-square value
of 6.41 and a P-value < 0.01, representing that hepatic encephalopathy is a significant clinical
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manifestation in a substantial portion of these patients and may contribute to disease severity and
poor prognosis (Table 3).

Encephalopathy No of Patients % P-Value
Yes 13 26 <0.01,
No 37 74 CHISQUARE
Total 50 100 6.41
50000-100000 13 26 <0.01
Platelet count 100000-150000 22 44 <0.01
>150000 15 30 <0.01
Total 50 100

Table 3: Prevalence of Hepatic Encephalopathy and Its Statistical Significance in Chronic Liver
Disease Patients

In this study, the bipolar diameter of the spleen, as measured by ultrasonography, was found
to be most commonly in the range of 100—150 mm, observed in 52% of patients. A spleen size of
less than 100 mm was seen in 32% of cases. Larger spleen sizes, between 150-200 mm and 150—-
400 mm, were observed in 10% and 6% of patients, respectively. The P-value < 0.01 for all groups
indicates a statistically significant relationship between spleen size and chronic liver disease. These
results suggest that splenomegaly is a common feature in patients with chronic liver disease, likely
reflecting the presence of portal hypertension and its complications (Table 4).

Spleen Bipolar Diameter No of Patients % P-Value

<100 16 32 <0.01

100-150 26 52 <0.01

150-200 5 10 <0.01

150- 400 3 6 <0.01
Total 50 100

Table 4: Distribution of Spleen Bipolar Diameter among Chronic Liver Disease Patients and Its
Statistical Significance

The platelet-to-spleen ratio was found to be between 500-1000 in 50% of the patients,
making it the most frequently observed range in this study. This was followed by a ratio of 1000—
2000 in 36% of patients and a ratio of greater than 2000 in 14% of cases. The P-value < 0.01 for all
groups indicates a significant association between platelet-to-spleen ratio and chronic liver disease.
A lower platelet-to-spleen ratio is suggestive of hypersplenism and portal hypertension, which are
common complications in patients with cirrhosis. Hence, this ratio may serve as a useful non-invasive
marker in assessing the severity of portal hypertension and related results (Table 5).
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Platelet spleen ratio No of patients % P-value

500-1000 25 50 <0.01

1000-2000 18 36 <0.01

>20001 7 14 <0.01

Total 50 100
Table 5: Distribution of Platelet-to-Spleen Ratio in Chronic Liver Disease Patients and Its
Statistical Significance
DISCUSSION

Enlargement of the spleen (splenomegaly) and a decrease in the platelet count (thrombocytopenia)
are normal clinical findings in cirrhotic patients. Such abnormalities are not coincidental but reflect
accompanying alterations in the liver's pathophysiology, i.e., portal hypertension, and have gained
acceptance everywhere as surrogate indicators to quantify the magnitude and severity of liver
cirrhosis. Clinical evidence mounting supports the prognostic value of such markers and their
association with complications such as esophageal varices and gastrointestinal bleeding. Platelet
number and spleen size have therefore become convenient, non-invasive tools in the evaluation of
cirrhotic patients, particularly in settings where resources are scarce.

Thrombocytopenia, by most definitions, is a platelet count below 150,000/uL and is an acute
hematologic aberration in cirrhosis. Several studies have confirmed that thrombocytopenia is highly
associated with the formation of portal hypertension and esophageal varices, a major risk factor for
gastrointestinal bleeding.®1416 For example, Kraja et al. highlighted the prognostic value of low
platelet counts in identifying patients at risk of variceal hemorrhage. A systematic review also
established the platelet count as a strong non-invasive indicator for the presence of esophageal
varices and found it useful in clinical risk stratification.'4

The pathogenesis of cirrhotic thrombocytopenia is multi-factorial, but the predominant
mechanism is splenic sequestration secondary to portal hypertension. With an enlarged spleen, it
sequesters an increased number of circulating platelets and therefore reduces peripheral platelet
numbers. This physiological correlation therefore justifies that spleen size and platelet count must
be assessed together in the clinical evaluation of cirrhosis.[®17]

In a bid to enhance diagnostic accuracy, clinicians have also developed composite indices
such as the platelet count-to-spleen diameter (PC/SD) ratio. This ratio is highly sensitive and specific
in establishing the presence of high-risk esophageal varices that will require medical or endoscopic
treatment.!®18] By employing this ratio, clinicians can screen out less likely patients with varices and
thus safely defer invasive procedures like endoscopy. This not only reduces procedural risk and
patient discomfort but also reduces healthcare costs by avoiding futile interventions. In addition, the
PC to SD ratio has shown diagnostic performance comparable to more sophisticated devices,
including elastography, in the assessment of portal hypertension and varices.[®1°]

All this evidence supports its use in non-invasive diagnostic schemes for cirrhotic patients,
particularly at primary or secondary care levels. Perhaps the greatest advantage of using platelet
count and spleen size as diagnostic markers is that they can be applied in low-resource health
environments. In much of the world, advanced imaging modalities like elastography or standard
endoscopic evaluation are not readily accessible due to cost, equipment constraints, or a lack of
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trained staff. In such cases, platelet counts (readily available from normal blood tests) and spleen
volumes (available through simple ultrasound) represent a cost-effective and convenient means for
disease surveillance and risk assessment.

This is an entirely non-invasive approach, which can improve compliance by minimizing the
need for painful or invasive diagnostic procedures and permits regular monitoring, which is crucial
in the management of an ongoing disease like cirrhosis.2%

Despite the documented utility of spleen size and platelet count as non-invasive markers,
there are indeed some limitations as well as some confounding factors that must be considered.
Some of these limitations include variables such as concomitant medical diseases (e.g., hematologic
disorders), drug use, as well as treatment response in selected cases, which all can alter platelet
count and spleen size and, therefore, lessen their reliance. Antiviral treatments for hepatitis C, for
instance, can result in enhanced platelet counts and decreased spleen size as a result of the relief of
portal pressure. Such a therapeutic effect may make it more difficult to interpret these markers for
patients receiving treatment.?!]

Moreover, variability in the etiology of cirrhosis-e.g., alcoholic liver disease vs. viral hepatitis-
could influence optimal cut-off levels and predictive sensitivity of these markers. Evidence suggests
that cut-off levels and evaluation methods need to be tailored to achieve maximal accuracy in
different patient groups.&1>22

To best take advantage of the potential of platelet count and spleen size in cirrhosis
management, additional study is required to generate more sensitive diagnostic cut-offs for different
etiologies of liver disease. Serial analysis of the markers over time may provide more insight into
their utility in predicting progression and long-term outcomes.[23:24l

Furthermore, combining these markers with other non-invasive tests, such as liver stiffness
measurements (by transient elastography) and scoring systems in the clinic (e.g., MELD, Child-Pugh),
may lead to the development of very broad diagnostic platforms. These combined tests would
enhance clinical decision-making and, possibly, stratify patients for treatment.[2>2%l

CONCLUSION

The current study establishes a significant converse correlation between platelet count and spleen
size in patients with liver cirrhosis. As the strictness of cirrhosis increases, spleen size be disposed to
increase, while platelet count correspondingly decreases. This discovery reinforces the utility of non-
invasive markers, specifically spleen size measurement and platelet count, as effective tools in the
clinical evaluation of cirrhotic patients.

Between the Child-Pugh categories, a significant tendency was observed, with lower platelet
counts and larger spleens well-known in patients with more progressive liver disease. These
parameters, especially when used in combination, offer a respected understanding of the
development of cirrhosis and may assistance in risk social stratification and early intervention
planning. Thus, platelet count and spleen size can serve as cost-effective, readily available needles
to monitor disease strictness in cirrhotic individuals, predominantly in resource-limited
surroundings.
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