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Bleeding due to esophageal varices is associated with high mortality and hospital costs. The incidence of
morbidity and mortality can be reduced with appropriate treatment measures by identifying the
predictors of re-bleeding at admission. Therefore, this study aimed to determine the risk factors for re-
bleeding in hospitalized esophageal varices patients using factors included in the Child Turcotte Pugh
(CTP) scoring system. In this cross-sectional study, 100 patients were evaluated for bleeding from
esophageal varices. Some characteristics and variables were recorded, including age, gender, cause of
disease, CTP classification score, and clinical, endoscopic, and laboratory findings. Patients were
divided into two groups with and without bleeding from esophageal varices, and predictive factors were
identified in both groups. Besides, a genetic predictor factor, i.e. plasminogen activator inhibitor type I
(PAI-1), was evaluated by the Real-time PCR technique. Sixty-eight patients in the non-re-bleeding
group with a mean age of 49.88 + 16.42 years and 32 patients with a mean age of 54.22 + 19.81 years
were in the group with re-bleeding. Varicose vein size, encephalopathy, ascites, and CTP classification
had a predictive effect on re-bleeding. Twelve people were in class A, 59 people in class B and 29
people in class C had CTP classification. The sensitivity of CTP, PAI-1 gene expression, and bilirubin in
prediction through the ROC chart were calculated to be more than 85%, 61.4%, and 62%, respectively.
In general, determining the degree and score of CTP at the time of referral of a patient with varicose
hemorrhage provides valuable information on the risk of bleeding. Patients with class B CTP were
strongly susceptible to re-bleeding in this study. Also, with increased bilirubin or ascites and more
severe encephalopathy, the risk of bleeding is higher, and these people should be followed up.

Introduction

varices bleeding is very important. Many studies have

Esophageal varices bleeding is an acute clinical
problem with acute gastrointestinal bleeding with
manifestations of hematoma (bloody vomiting), with
or without melena or hematochezia (bloody stools).
Hemodynamic instability is also typical (1). Bleeding
from esophageal varices is the major complication of
cirrhotic portal hypertension, accounting for 10 to
30% of all cases of upper gastrointestinal bleeding (2).
Esophageal varices bleeding is associated with higher
mortality and higher hospital costs than other causes
of gastrointestinal bleeding. Esophageal varices occur
in 30% of cirrhotic patients, responsible for 80 to 90%
of their bleeding (3). About 30 to 50 percent of liver
cirrhosis patients die within the first six weeks of
varicose bleeding. Although the mortality rate has
decreased with progress in managing varicose
bleeding, it is unacceptably high (4).

Given the above facts, understanding the predictors
of pathogenicity and mortality due to esophageal

been performed, and researchers have presented
several predictive models to determine the risk factors
in these patients (4-6). These proposed models are
APACHE (Acute Physiology and Chronic Health
Assessment), SOFA (Sequential Organ Failure
Assessment), and AOSF (Acute Organ Failure
Assessment) models (7-9). They are specific to
patients admitted to ICU and cirrhotic patients with
bleeding esophageal varices. It has been suggested
that models such as the Model of End-Stage Liver
Disease (MELD) and Child-Turcotte-Pugh (CTP) be
used in cirrhotic patients (10). The BLATCHFORD
model is another type that considers the upper
gastrointestinal tract bleeding as a whole. Another
scoring system, Rokal, is designed for upper
hemorrhage with subtypes of peptic ulcer and
esophageal varices. The NICE National Intensive
Care Evaluation Score is another indicator assessed
based on patients' clinical status by CTP classification
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and endoscopic profile of esophageal varices (11).

In addition to the mentioned factors, genetic factors
are also important in predicting the re-bleeding of
esophageal varices today (12). One of these factors is
plasminogen activator inhibitor type 1 (PAI-1) (13).
PAI-1 is a glycoprotein that has an inhibitory effect on
plasminogen activator, preventing the formation of
plasmin and thus preventing hydrolysis of clots in
blood vessels (14). On the other hand, studies have
shown that increasing the amount of this glycoprotein
in the blood prevents sudden bleeding. Therefore, it
can be used as a genetic predictor for hemorrhage (13-
15).

This study aimed to determine the predictors of the
risk of re-bleeding in hospitalized patients due to
bleeding from esophageal varices. In this study, the
factors involved in the Child-Pugh scoring system
have been used. The Child Turcotte Pugh (CTP)
scoring system was initially designed to determine
emergency and elective surgery mortality in cirrhotic
patients. Still, it is now used to determine the
prognosis and severity of treatment and the need for
liver transplantation (16). Besides, a genetic predictor
factor, i.e. PAI-1, was used for more evaluations.

Materials and methods
Studied patients

This study was a cross-sectional study in which 100
patients with gastrointestinal bleeding due to
esophageal varices hospitalized were evaluated.
Patients were excluded from the study due to non-
esophageal bleeding (bleeding from gastric varicose
veins), other concomitant lesions such as ulcers and
erosions that may be the source of bleeding, a history
of previous anticoagulants and antihypertensive drugs,
and lack of antihypertensive medications.

These patients underwent endoscopy within 24
hours after hospitalization, and some demographic
information of each patient was confirmed along with
the initial clinical and laboratory findings of the
disease.

Clinical and laboratory evaluations

Clinical findings, including ascites,
encephalopathy, hypotension, and shock, were
evaluated. A pulse of more than 100 beats per minute
and systolic blood pressure of less than 100 mm Hg
before endoscopy was considered shocks. Ascites

were determined by clinical examination using
Ballotman and Shifting Dullness tests. Table 1 was
used to classify encephalopathy in the first 6 hours
after admission. Hypertension was assessed by
repeated measurement of systolic and diastolic
pressure during hospitalization before endoscopy and
treatment. Systolic pressure less than 100 mm Hg was
considered hypotension. Observation of recent
bleeding stigmata (black clot on varicose veins) or
direct bleeding from the esophagus or blood in the
stomach and the absence of any reason for bleeding
other than esophageal varices and varicose veins were
considered. These patients using Sclerotherapy were
treated with a sclerosing agent (rhombus 3% and
absolute alcohol of equal volume) or a ligation
bandage based on the current condition (possibility of
bandaging). The simultaneous presence of gastric
varicose veins in patients was also evaluated. In this
study, obvious bleeding after initial amputation or
hypotension after initial resuscitation, or a decrease in
hemoglobin of more than two grams within 24 hours
was considered hemorrhage. The size of varicose
veins at the time of endoscopy was classified into
small and large groups, respectively, based on the
grade of 3, 2, 1, or 4, respectively. After endoscopy,
the patients underwent an ultrasound of the liver and
bile ducts, and the size of the liver was divided into
large and small and large (more than the standard size
of the liver ultrasound).

Diagnosis of liver cirrhosis in this study was made
by clinical and laboratory findings related to cirrhosis,
a history of varicose veins or ascites without other
etiology, and the presence of at least three individuals
less than 5 mg/day. Total more than 2 mg/dl, alkaline
phosphatase more than 120 international units per
liter, AST and ALT more than 40 international units
per liter, and PT elongation at least 4 seconds longer
than control.

In this study, the diagnosis of liver cirrhosis was
not performed by liver biopsy and was not diagnosed.
Finally, laboratory findings were determined,
including bilirubin, albumin, platelets, ALT, AST,
INR, and the amount of blood transfused in all
patients. Information from clinical findings and
laboratory findings were used for CTP scoring based
on Table 1. The CTP score is calculated by adding the
scores of each of the five factors and can vary
between 5 and 15. After summing the scores of each

Cell Mol Biol

184



Yaru et al./ Predictive factors for re-bleeding of esophageal varices, 2022, 68(2): 183-188

patient, scores 5 and 6 are in Class A, scores 7 to 9 are
in Class B, and scores 10 to 15 are in Class C of the
CTP classification. Finally, patients with hemorrhage
from varicose veins who undergo re-bleeding during
hospitalization were treated as a group with re-
bleeding. Patients with hemorrhage from varicose
veins who did not undergo re-bleeding during
hospitalization were considered the control group.

Table 1. Child-Turcotte-Pugh classification of cirrhosis

Factor 1 2 3

Bilirubin (mg/dL) 20> 20-30 3.0<

Albumin (g/dL) 35< 03-35 03>
Prothrombin time (INR) 1.7> 1.7-23 23<

Ascites None Medium Severe (not well

(drug controlled) controlled)
Hepatic encephalopathy None Medium Severe (not well
(drug controlled) controlled)

Genetics evaluations

In this part, 100 blood samples were taken from
patients. 100 pl of whole blood was first placed in a
1.5 ml microtube to extract RNA from the blood.
RNA extraction and cDNA synthesis were performed
by RNX-Plus kit (Qiagen, South Korea) and Vivantis
cDNA synthesis kit (Malaysia). Specific primer pairs
were designed to amplify the sequences of
Plasminogen Activator Inhibitor 1 (PAI-1) and
GAPDH (internal control) genes. The primers were
designed using Gene Runner 5 and Primer Express
1.0.3 software. Table 2 shows the sequence of primers
for the real-time PCR technique.

Table 2. The Primer sequences of PAI-1 and GAPDH
genes for the real-time PCR technique

Gene Primer Sequence (5°-3°) Product size
PAI-1 (Forward) TCAGGCTGACTTCACGAGTCTTT 182bp
PAI-1 (Reverse) CTGCGCGACGTGGAGAG

GAPDH (Forward) ATGGAGAAGGCTGGGGCT 121bp

GAPDH (Reverse) ATCTTGAGGCTGTCATACTTCTC

The final volume for each reaction was 20ul,
including 100ng of Power SYBR® Green PCR
Master, 1ul of cDNA, 10ul of Master Mix (Applied
Biosystems, USA), 10mmol/ul of primers, and 6ul of
nuclease-free water. Temperature protocol was
performed as initial denaturation at 95°C for 3
minutes. Subsequently, 45 cycles were performed as
denaturation at 95°C for 5 seconds and annealing at
60°C for 30 seconds. Reproduction analysis and
melting curve were performed using Applied
Biosystems 7500. Then gene expression diagram was
drawn using Prism 5 GraphPad software.

Statistical analysis

Descriptive  statistical methods  (frequency
percentage and mean + standard deviation) were used
to analyze the data. The Chi-square test was used to
evaluate the relationship between qualitative variables
and re-bleeding. The logistic regression model was
used to predict the qualitative factors and CTP scoring
in re-bleeding. Drawing the ROC curve and
calculating the area under the curve were used to
determine the sensitivity and specificity of the CTP
classification method in predicting re-bleeding
(qualitatively dependent variable). P <0.05 and 95%
confidence interval were considered in all cases.

Results and discussion

In this study, 100 patients admitted to the
gastrointestinal ward were studied. Sixty-seven
patients were male, and 33 were female, with a mean
age of 51.27 + 17.59 years. Of the 100 patients
admitted, 32 with a mean age of 54.22 + 19.81 years
had recurrent bleeding during hospitalization and 68
patients with a mean age of 49.88 + 16.42 years had
no active gastrointestinal bleeding. Information on
clinical, endoscopic, and ultrasound findings and their
association with recurrent hemorrhage is summarized
in Table 3. Among the studied variables in this table,
encephalopathy (P<0.0001), hypotension (p=0.03),
ascites (P<0.0001), and varicose size (p=0.046) had a
statistically significant relationship.

Among the quantitative laboratory indices, the
relationship between bilirubin level [OR = 0.64, CI
95% (0.24-0.9), P = 0.55], INR [OR = 0.62, CI 95%
(3.2-1.3), P = 0.34], and albumin [OR=1.31, CI 95%
(0.55-2.18), P=0.38] with the incidence of recurrent
bleeding from varicose veins was not statistically
significant (Table 4).

The Sensitivity results of these three laboratory
factors (i.e. bilirubin, albumin, and INR) through
ROC, the sensitivity value for albumin were 62%.
Albumin was the only laboratory factor with high
sensitivity.  Encephalopathy and ascites were
significantly associated with the incidence of varicose
re-bleeding as a predictor. In this study, 12 (12%)
were CTP class A, 59 (59%) were CTP class B, and 29
(29%) were CTP class C. There was a very strong
correlation between the re-bleeding rate with the CTP
classification (P <0.0001). The sensitivity of CTP in
predicting re-bleeding by ROC was 58%, indicating
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the ability to classify and score in predicting re-
bleeding (Figure 1). Also, the highest sensitivity
(84%) was found for CTP class B. The area under the
ROC curve was 85% in patients with re-bleeding.

Table 3. Clinical, endoscopic, and sonographic findings
and their association with re-bleeding

With Without

Variable re-bleeding  re-bleeding P-value
Gender

Female 12 (37.5%) 21 (30.9%) 0.51
Male 20 (62.5%) 47 (69.1%)

Previous bleeding history

Yes 26 (81.2%) 49 (72.1%) 0.32
No 6 (18.8%) 19 (27.9%)

Treatment history

Band 6 (18.8%) 12 (17.6%) 0.89
Sclerotherapy 26 (81.2%) 56 (82.4%)
Encephalopathy

Yes 7(1.9%)  1(1.5%) <0.0001
No 25 (78.1%) 67 (98.5%)

Ascites

Yes 18(56.2%) 11 (16.2%)  <0.0001
No 14 (34.8%) 57 (83.8%)
Hypotension

Yes 17 (53.1%) 22 (32.4%) 0.03
No 15 (46.9%) 46 (67.6%)

Port hypertension

Yes 1(3.1%) 4 (5.9%)

No 31(96.9%) 64 (94.1%)

The primary cause of the disease

HBV 6(18.8%) 18 (26.5%)

HCV 4(125%) 7 (10.3%)

Other cases
Varicose size
Little 7(21.9%)  28(41.2%) 0.046
big 25 (78.1%) 40 (58.8%)
Simultaneous esophageal and

gastric varices

22 (68.8%) 43 (63%)

Yes 6(18.8%) 15 (22.1%)
No 26 (81.2%) 53 (77.8%)
Red Color Sign

Yes 14 (43.8%) 18 (26.5%)
No 18 (56.2%) 50 (73.5%)
Liver size on ultrasound

Little 16 (50%) 20 (29.4%)
normal 15 (46.9%) 41 (60.3%)
big 1 (3.1%) 7 (10.3%)

Table 4. Results of a regression model based on predictor
variables

With Without

Re-bleeding Re-bleeding OR P-value

Group Group
Bilirubin 469+ 1.1 32417 0.64 (0.24-0.9) 0.55
Albumin 2.70+0.72 2.94 £ 0.67 1.31(0.55-2.18) 0.38
INR 1.75+0.16 1.5+0.47 0.68 (0.3-2.1) 0.34

According to the results of PAI-1 gene expression,
the sensitivity of PAI-1 in predicting re-bleeding by
ROC was 61.4%, indicating the ability to classify and
score in predicting re-bleeding (Figure 2). The area
under the ROC curve was 64.5% in patients with re-
bleeding.
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Figure 1. ROC curve according to CT classification
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Figure 2. ROC curve according to PAI-1 gene expression
classification

Bleeding due to esophageal varices is associated
with higher mortality and hospital costs than other
causes of gastrointestinal bleeding (1). Suppose the
predictors of re-bleeding can be identified as the
leading cause of mortality during hospitalization (17).
Appropriate  treatment  measures  such  as
hospitalization in the relevant wards (general,
gastrointestinal, and ICU), appropriate treatment
measures, pathogenicity, and death are reduced. In the
present study, re-bleeding was observed in 6% of
patients correlated with encephalopathy, ascites,
hypotension, and varicose size. Still, other variables
such as the history of previous bleeding, cause of
cirrhosis, type of treatment performed, and
hypertension were not associated with hypertension.
In Schmassmann et al. study (18), re-bleeding was
reported in 67%. In another study (19), 86.6% of
patients had re-bleeding, which is more than our
study. However, in Lee et al. (20) analysis, the
bleeding rate was 12.9%, less than in the present
study. In the study of Krige et al. (21), bleeding was
observed in 36.6% of patients. In this study,
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sclerotherapy was evaluated as effective in preventing
re-bleeding.

In Schmassmann et al. (18) and Varghese et al. (22)
studies, as in our research, there is no association
between the cause of cirrhosis and bleeding. But this
relationship has been reported in the study of Tesdal
et al. (23). Encephalopathy and ascites have a
predictive effect on the recurrence of bleeding in the
present study, but no such relationship has been
reported in the studies of Schmassmann et al. (18) and
Abraldes et al. (24). Among the laboratory variables
with the pro-albumin effect, it had more than 62%
sensitivity. There was no association between
prothrombin time and bilirubin level with re-bleeding.
These results are similar to those of Benedeto-
Stojanov et al. (19). According to the results of this
study, the CTP classification was very strongly
associated with re-bleeding, which was the most
sensitive (more than 84%) to class B CTP.

The CTP score for the case and control groups was
10.06 + 1.81 and 7.73 + 1.39, respectively. The
sensitivity of CTP in predicting hemorrhage through
ROC was calculated to be above 85%, indicating the
ability to classify and score in predicting hemorrhage.
In another study, the CTP scores in the case and
control groups were 7.3 + 1.39 and 85 + 1.8,
respectively (25).

In the study of Schmassmann et al. (18), in the case
group, the percentage of patients in CTP class A was
50%, CTP class B was 17%, and CTP class C was
33%. The non-bleeding group was 80%, 20%, and
0%, respectively. In this study, no correlation was
found between CTP classifications and re-bleeding.
Tesdal et al. (23) noted that no significant correlation
was found between the incidence of re-bleeding and
CTP scores and classes. In Tayyem et al. (26) study,
CTP Class A was 73.7% and 29.1% respectively.
Class B was 26.3% and 66.4%, respectively, and class
C was 0% and 4.5%, respectively. In this study, CTP
class B was effective in determining re-bleeding. In
another study, inconsistent with our findings, it was
found that the highest risk of re-bleeding was in CTP
class C (27). Patch et al. (28) stated in a review study
that patients with class C CTP had lower-than-
expected re-bleeding rates, which is consistent with
our findings.

According to the results of PAI-1 gene expression,
the sensitivity of PAI-1 in predicting re-bleeding was

61.4%, indicating the ability to classify and score in
predicting re-bleeding. But CTP was a better factor in
diagnosing re-bleeding than PAI-1 gene expression
because it was a cheaper method and had a faster and
more accurate answer.

Determining the degree and score of CTP at the
time of patient referral with varicose bleeding is very
valuable. Our study also showed that patients with
class B CTP are prone to re-bleeding. In these
patients, appropriate preventive measures should be
taken immediately, and continuous observation should
be performed. The predictive effect of encephalopathy
and ascites on varicose vein re-bleeding has also been
observed. More severe ascites and encephalopathy
increase the risk of bleeding. Preventive and
conservative measures should also be taken for these
individuals.
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