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Abstract

Background: Endoscopy has long been widely used to screen for esophageal varices
(EV) in cirrhotic patients. Recurrent endoscopy is a significant burden for the health-
care system of the endoscopic unit as well as uncomfortable and high costs for
patients. This study intended to prognosticate Right Liver Lobe Diameter/Serum
Albumin Ratio (RLLD/AIb) as a non-invasive approach in the early diagnosis of EV
among chronic liver disease (CLD) Bangladeshi patients enrolled in a specific hospital.
Participants and Methods: A total of 150 admitted patients with CLD were included
in the study. Patients were subjected through a comprehensive biochemical checkup
and upper digestive endoscopic or ultrasonographic inspection. The correlation was
evaluated between the RLLD/Alb ratio and esophageal varices grades.

Results: The upper digestive endoscopy demonstration among 150 patients resulted
in no EV in 18%, while 24% of patients was identified as EV grade |, 20% as grade
Il, 20% as grade lll, and 18% patients as grade IV. The mean value of the RLLD/AIb
ratio was 4.89 +1.49 (range from 2.30 to 8.45). The RLLD/Alb ratio diagnosed the
EV employing the cut-off value of 4.01 with 85.3% sensitivity and 68.8% specificity.
Furthermore, it was positively correlated with the grading of EV, when this ratio in-
creased the grading of EV increases and vice versa (r = 0.630, p <0.001).

Conclusion: The RLLD/AIb ratio is a non-invasive parameter giving exact guidance
relevant to the ascertainment of the existence of EV and their grading in chronic liver

disease patients.
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1 | INTRODUCTION

Chronic liver disease (CLD) eventually leads the way to develop liver
cirrhosis for which portal hypertension is a major impediment.’?
Hepatocellular injury-mediated fibrosis and nodular formation
cause liver cirrhosis, which has appeared to be a major burden in
global health management. Inadequate information of CLD, liver dis-
eases together with limited small-scale institutional-based studies,
indicate that the number of people suffering from liver disease in
Bangladesh is increasing at an alarming rate. Among them, 37%-69%
of patients are suffering from CLD. As the burden of advanced liver
disease is steadily rising, complications of cirrhosis and related rates
of mortality are also increasing.®*

Esophageal varices (EV) is a serious complexity, happening in
portal hypertension, with an incidence scenario of developing in cir-
rhotic patients is around 60%-80%.° Bleeding from EV happens in
20%-40% of liver cirrhotic patients, while that is highly correlated
with morbidness and fatality. Initial bleeding from EV is reported to
be fatal for up to 30% of cases, and 70% of patients face re-bleeding
episodes, those who are left untreated with a mortality rate of
35%.57

Early detection and adequate treatment measures would be a
great strategy to minimize a significant mortality rate due to EV-
mediated bleeding. Hence, the current guideline for all cirrhotic
patients is to undergo an endoscopic examination to identify the
plausibility of bleeding so that patients can be immediately treated
with prophylactic therapy.8 It is suggested that patients with proper
liver function and without varices should be screened every 2years
and each year for patients with signs of deteriorated liver function
endoscopically.” Resultantly, a substantial portion of patients may
not have suffered from EV 10years following the detection of cir-
rhosis. Therefore, repeated, uncomfortable, and costly endoscopy in
cirrhotic patients would be a significant burden.'® Additionally, en-
doscopy is an invasive procedure which involves some sedation ef-
fects that may further develop complications in cirrhotic patients.'
Furthermore, invasive procedures for diagnostic purposes like en-
doscopy can augment the onset of bacterial diseases in cirrhotic
patients.!? As a result, several non-invasive approaches including
right liver lobe diameter (RLLD)/albumin ratio, left liver lobe diam-
eter (LLLD)/albumin ratio, and platelet count/spleen diameter (PC/
SD) ratio have been investigated as a substitute to endoscopic exam-
ination in patients with a poor chance of developing varices. These
methods for the prediction of EV are simple to perform, low cost,
and non-invasive due to their requirement of ultrasonography and
biochemical tests, which can be regularly executed in patients with
liver cirrhosis.*®

Alempijevic T et al. showed that RLLD/Alb ratio as a non-
invasive way to predict the EV which can easily obtained by
performing an ultrasonography and measuring serum albumin
concentration.*® Afterward, several studies have been carried
out to validate this ratio as a diagnostic tool which found to be
same.'*' Since cirrhotic patients might have different clinical
backgrounds prior to introducing a biological marker, the external

validity and reproducibility should be evaluated in a cohort of the
Bangladeshi population. However, to evaluate the reproducibil-
ity of the RLLD/serum albumin ratio as a non-invasive strategy
of diagnosing EV in cohorts of Bangladeshi patients is yet to be
published. In this context, this study was performed to reinforce
the RLLD/AIb as a promising tool of EV in the Bangladeshi CLD

patients.

2 | MATERIALS AND METHODS

A descriptive cross-sectional study was executed at the Department
of Gastroenterology, Chittagong Medical
Chattogram-4203, Bangladesh, throughout 1st January 2019 to
30th September 2021 with the approval from the Ethical Review
Committee of CMCH and after getting approval from the Research

College Hospital,

and Training Monitoring Department of Bangladesh College of
Physicians and Surgeons (BCPSs).

2.1 | Patients, data collection, and experiment
Patients with previous variceal bleeding, hepatocellular carcinoma
(HCC), renal disease, portal vein thrombosis, pulmonary disease,
primary hematological diseases, unstable or critical cardiovascular
disorders, HIV infection, coexistent illness or infection, history of
undergoing band ligation/injection sclerotherapy/surgery for EV,
history of receiving vasoactive agents or beta blockers, and con-
traindicated endoscopy for upper gastrointestinal tract (UGIT) were
omitted from the study. Patients confirmed with clinical or biochem-
ical examination and abdominal ultrasound evaluation were enrolled
in the study. Consent was taken from the patients included in the
study.

Non probability sampling techniques were applied in collect-
ing data from all patients who were admitted to indoor gastroen-
terology ward of CMCH with defined liver cirrhosis. In the study,
consecutive patients were enrolled considering the exclusion and
inclusion criteria. After getting informed assent, all patients who
were considered in our analysis were considered to be taking enu-
merated history and relevant clinical and laboratory examinations
like concentration of serum albumin. Right liver lobe size in diam-
eter (cm) was determined through the abdominal ultrasonography
at the mid-clavicular line by a consultant sonologist. Identification
and grading of EV were carried out by UGIT endoscopy.'® Child-
Pugh classification was also utilized to classify patients as A, B,
and C grades. Data were accumulated employing a predetermined
questionnaire.

2.2 | Data processing and analysis

Acquired data were processed and further analyzed using either
SPSS v23 or Microsoft Office Excel. Data were represented as
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range, frequency, percentage, meanz=+standard deviation (SD),
and proportion based on the types of variables, when appropri-
ate. Chi-square test and a one-way analysis of variance (ANOVA)
were executed for data analysis. A receiver operator characteris-
tic (ROC) analysis was performed to classify the area under curve
(AUC) and diagnostic marker-associated optimum cut off value for
determining the sensitivity, specificity, and accuracy. The correla-
tion between grading of EV and RLLD/AIlb ratio was revealed by
determining correlation coefficient ® using Spear’an's test (non-
parametric correlation). p value <0.05 was addressed as statisti-
cally meaningful.

3 | RESULTS

Out of 150 patients, 90 were males and the rest of the patients were
female. The age of the study population ranged from 25-84years,
with a mean+SD age of 55.11 + 11.78 years, while older age patients
belonged to half of them. The clinical outcomes of the study sub-
jects are shown in Table 1. In our study population, patients with
grade | EV were 36 (24.0%). In addition, patients with grade Il, Ill,
and IV found to be the same in number as 30 (20.0%) and grade O (no
varices) was identified in 27 patients (18.0%).

The number of patients with Child-Turcotte-Pugh (CTP) grades
A, B, and C was observed to be 72 (48%), 54 (36%), and 24 (16%),
respectively (Table 1). The RLLD (Mean+SD) was 11.44+1.97cm
with 7 cm and 16cm as the minimum and maximum values, re-
spectively (Table 1). Serum albumin (Mean+SD) level was found
3.02+0.58mg/dl showing the minimum and maximum values like
1.5 and 4.5 mg/dl, respectively (Table 1).

The mean value of the RLLD/Alb ratio was 4.89 + 1.49 (mean + SD)
with 2.30 as minimum and 8.45 as the maximum value (Ref. table).
Grade 0/1/11/111/1V of EV in patients exhibited the mean RLLD/Serum
albumin ratio value as 3.50+0.59/4.12+1.10/4.81+1.04/5.63+ 1.4
1/6.58+1.12 (Table 2).

Our data show an increased ratio pattern in the patients with
EV in comparison with the patients without EV (p<0.001) (Ref.
tab/fig). The RLLD/Alb ratio was also noticed to be substantially
elevated with the increasing EV grades in the study population
(Figure 1). Additionally, the RLLD/serum albumin ratio and grade
of EV exhibited a substantial positive correlation (r = 0.630,
p<0.001). Notably, the RLLD/Alb ratio was found to be elevated
as more progressed liver diseases, considering with the Child Pugh
class scoring of the study population (Figure 2). Furthermore, a
strong positive correction was found among RLLD/albumin ratio
and grading of OV (r=0.630, p <0.001) (Figure 3). As an additional
analysis, the receiver operating characteristic (ROC) curve was
constructed to figure out the sensitivity, specificity, positive and
negative predictive value (PPV & NPV), and accuracy of predic-
tion of EV based on RLLD/Alb ratio (Figure 4), which was 85.3%,
68.8%, 85.3%, 68.8%, and 80.0%, respectively, at the best cut-off
value of 4.01 and area under ROC curve (AUC) was 0.777 (95% Cl:
0.631-0.925; p<0.001).

WI LEYM

TABLE 1 Clinical and epidemiological outcomes in the study
population (n = 150)

Variables Percentage (%)
Age (years)
Ranges 25-84 -
25-40 15 10
41-59 66 44
260 69 46
Mean+SD
Gender
Male 90 60
Female 60 40
Aetiology of CLD
HBV 105 70
HCV 15 10
Non B Non C 30 20
Esophageal varices grade
Grade-0 27 18
Grade- | 36 24
Grade- Il 30 20
Grade- Il 30 20
Grade- IV 27 18
Child-Pugh grades
Grade-A 72 48
Grade-B 54 36
Grade-C 24 16
Right liver lobe diameter (cm) 11.44+1.97 -
(Mean+SD)
Serum albumin level (mg/dl) 3.02+0.58 -

Mean +SD

Abbreviations: CLD, chronic liver disease; cm, centimeter; HBV& HCV,
hepatitis B & C virus; mg/dl, milligram/deciliter; SD, standard deviation.

4 | DISCUSSION

Liver diseases including fatty liver, cirrhosis, or malignancy are being
amajor health burdenin the developing world, and the rate of varices
is raising because of alcohol intake, obesity, or some other causative
reasons. Hazardous bleeding from varices is a serious complexity
which is related with considerable disease activity and death. Also,
this can negatively impact the health care system. Regardless of the
improvement of endoscopic and clinical medicines, early mortality
due to variceal draining remaining parts is high because of critical
iliness of the patient. Hence, the prevention of varices bleeding as-
sociated with EV is indispensable.

The distinguishing of patients with the beginning of variceal
bleeding is a crucial stride in bleeding restrainment and categorize
patients who should be given prophylactic treatment. Prediction of
EV considering noninvasive approaches has obtained considerable
attention, and numerous investigations have been carried out to
invent noninvasive parameters to facilitate the anticipation of EV
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TABLE 2 RLLD/AIb. ratio in different varices grade of CLD
patients (n = 150)

Esophageal varices (EV) grade Mean+SD p value’
Grade O 3.50+0.59

Grade | 412+1.10

Grade Il 4.81+1.04 0.001
Grade lll 5.63+1.41

Grade IV 6.58+1.12

*Derived F (ANOVA) test.

10+

RLLD/AIb. ratio in patients

Grd-0 Grd-l Grd-ll Grd-lll Grd-IV
Esophageal varices grade

FIGURE 1 RLLD/Serum albumin ratio in patients with
esophageal varices (p<0.001)

in CLD patients with an objective of declining cost and burden on
endoscopy.?° In our study, there were 123 (82%) patients with EV
who were included, which was consistent with previously reported
studies from different countries like Pakistan, India, Serbia, and
Egypt.}*182L22 |5 accordance with the previous study,**22 the grad-
ing of Child-Turcotte-Pugh, we noticed that patients with grade A
were 72 (48%), which was followed by grade B (54, 36%), and grade
C (24, 16%). Alempijevic et al.'® identified 22.3%, 33%, 16%, and
4.3% of the patients with grade I, Il, Ill, and IV esophageal varices,
respectively, and 24.5% of the patients with no esophageal varices
with an upper Gl endoscopy examination. In contrast, in the present
study, 36 (24.0%) patients had EV grade |, followed by 30 (20.0%)
patients with grade Il and grade Il EV each. Grade IV EV was found
in 27 (18.0%) patients along with that there were 27 (18.0%) of pa-
tients with grade O or no varices. In 2007, Alempijevic et al.’® ex-
plored the RLLD/AIb ratio as a non-invasive predictor of EV with
the 83.1% and 73.9% as the sensitivity and specificity, respectively,
using a cut-off value of 44.25. In our investigation, the RLLD/Alb
ratio also showed an increasing trend with the progressing grade
of EV from | to IV, and a substantial positive correlation was also
been seen among the ratio and grading. Sensitivity, specificity, posi-
tive and negative predictive value (PPV & NPV), and accuracy of the
RLLD/Alb ratio were found to be 85.3%, 68.8%, 85.3%, 68.8% and
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FIGURE 3 Correlation between RLLD/serum albumin ratios in
150 CLD patients

80.0%, respectively, at the best cut-off value of 4.01. Several other
studies?®181%21.23 4150 investigated the potentiality of the RLLD/
Alb ratio for noninvasively predicting the EV and explored a simi-
lar positive correlation, implying it as a promising noninvasive tool.
Despite the promising outcomes and good correlation between the
Right Liver Lobe Diameter/Serum Albumin Ratio (RLLD/Alb) ratio
and grades of EV, endoscopy is yet the widely accepted and gold
benchmark approach for diagnosing the EV, and the RLLD/AIb ratio
yet cannot be an ideal alternative to endoscopy.
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FIGURE 4 Evaluating the RLLD/Alb ratio as a diagnostic marker
for ensuring the presence of EV through the analysis of ROC
(Receiver Operating Characteristic) curve

This prospective clinical study of non-invasive diagnosis of
esophageal varices (EV) using an ultrasound examination enables
early prognosis of diseases and determination of safe and effective
treatment strategies and appropriate follow-up methods in hospital
settings. In particular, the selection of proper treatment strategies
as indicated by the consequences of the perception of esophageal
varices should be carried out, which are believed to contribute in
the advancement for patients with esophageal varices. Since this
study was conducted in a territory-based hospital, it does not
represent the total scenario of the whole country. A multifaceted
cohort study with large study populations is essential to find the
health status regarding CLD patients with esophageal varices.

5 | CONCLUSION

We found RLLD/Alb proportion and assessed simply serum albumin
estimation and abdominal ultrasonography which enormously im-
proved in the perception of esophageal varices, offering a promising,
noninvasive approach by which diagnosis and quantitative grading
might be accomplished. However, abdominal ultrasound examination
has a few impediments, for example, operator reliance and a delay
in absorbing information. Therefore, to completely apply the value
of RLLD/AIb to clinical practice, it is important to standardize ultra-
sonography procedures and image interpretation. We believe that

RLLD/AIb would be a fundamental tool for exhaustive variceal care.
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