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Can we use non-invasive parameters to
predict the development of
gastroesophageal varices in cirrhotic
patients with and without portal vein
thrombosis? An observational study from
the western region of Saudi Arabia
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Abstract
Background: The prevention of portal hypertensive complications, including upper gastrointestinal bleeding, is
critically important and achieved only through the use of upper endoscopy for the management of oesophageal
gastric varices (EGVs). There is a paucity of data and limited utilization of non-invasive predictive parameters to
guide the selection of patients who may benefit from endoscopic surveillance, especially in cirrhotic patients with
coexistent portal vein thrombosis.
Results: The study was conducted in eight hospitals in the western region of Saudi Arabia over the period of
2015–2017. Among 1349 chronic liver disease patients, eighty-five patients with complete endoscopic findings were
included in the study. Twenty-eight patients were diagnosed with non-malignant PVT. Twenty-five patients (89%)
developed oesophageal varices, compared with 57 patients with cirrhosis without PVT. A predictive factor for the
development of oesophageal varices of statistical significance was hypoalbuminemia in PVT patients (p=0.04). No
statistically significant differences were found in other biochemical markers (p<0.05) between the PVT and non-PVT
groups.
Conclusions: The prevalence of oesophageal varices is increased in PVT patients. Serum albumin can be utilized as
a predictor of varices development in cirrhosis patients.
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Background
Gastrointestinal (GI) bleeding remains a dreaded concern
among acute medical emergencies. Portal hypertensionrelated bleeding has a high risk of morbidity and mortality.
In cirrhosis, there is a state of venous stasis in association
with coagulation abnormalities secondary to impaired
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synthetic liver functions [1]. As a result of this Virchow
triad, portal vein thrombosis (PVT) may develop and is a
hallmark of a worsened state of decompensation in cirrhosis [2]. This condition is observed in 10–20% of cirrhotic
patients [3] and detected within the first year in 7.4–16%
of patients [4]. Failure to control gastrointestinal bleeding
on initial presentation is associated with the presence of
PVT [5] and vice versa, where the presence of previous
upper GI bleeding is associated with PVT [6, 7].
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Gastroesophageal varices were observed in 50% of cirrhotic patients, with mortality following the first episode
of upper GI bleeding increasing exponentially with time at
6 weeks, reaching 15–20% to 40% risk within 1 year. Predictors of the first bleeding episode in cirrhosis, in
addition to the advanced stage of liver disease and advanced high-risk features of bleeding on varices [8], are
coexistent bacterial infections, especially spontaneous bacterial peritonitis [9]. Large varices harbour an increased
risk of bleeding and are associated with a high ChildPugh-Turcott (CPT) class [10]. The risk has to be prevented by early detection of high-risk gastroesophageal
varices that are precisely and accurately staged and managed through the performance of upper endoscopy. The
aim of our study was to evaluate possible non-invasive
patient-related factors that would be helpful in predicting
the finding of portal hypertensive gastroesophageal varices
on upper endoscopy in cirrhotic patients with PVT compared with cirrhotic patients without PVT (control group)
who may benefit from early surveillance for detection and
primary prophylaxis in a cohort of patients in the western
region of Saudi Arabia.

Methods
Patient characteristics

This observational study evaluated patients with a diagnosis of chronic liver disease. The inclusion criterion
was adult patients (above the age of 14 years) with liver
cirrhosis that was confirmed by clinical, laboratory, and
radiological investigations. The exclusion criteria were as
follows: age under 14 years, the presence of intraabdominal infections and inflammatory conditions, and
the presence of abdominal or systemic malignancy, including patients on systemic chemotherapy, those with
hereditary thrombophilia, and those with hepatocellular
carcinoma.
Patient selection

The study was conducted at tertiary hospitals in two
cities in the western region of Saudi Arabia from 2015
to 2017. Hospital records were reviewed for patients
with a diagnosis of PVT and its corresponding International Classification of Diseases (ICD-10) code I-81
for patients with a diagnosis of PVT (cirrhosis with PVT
group) on greyscale and Doppler ultrasound as well as
other imaging modalities which are computerized scan
of the abdomen (CT abdomen) and magnetic resonance
imaging of the abdomen (MRI abdomen) confirmed with
a manual search of radiological reports with a diagnosis
of PVT that was performed.
Another group of patients with the same inclusion and
exclusion criteria with liver cirrhosis but no evidence of
PVT (cirrhosis without PVT group) was studied and
compared. Diagnostic and therapeutic upper endoscopic
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reports were reviewed. Findings of portal hypertensive
gastroesophageal varices were recorded using the North
Italian Endoscopic Club (NIEC)-proposed classification
system [10]. Other findings, including duodenal varices
and non-portal hypertension-related endoscopic findings, including non-portal hypertensive gastritis, gastric
ulcer, non-portal-hypertensive duodenitis, and duodenal
ulcer, were included. Blood investigations were complete
blood count (CBC) and serum liver function tests
(LFTs).
Statistical methods

Categorical data are presented as frequencies with percentages, while continuous data are summarized as medians with ranges. The relationship between categorical
data was tested by the chi-squared statistical test. Continuous data were subjected to the Shapiro-Wilk test to
evaluate normality. The Mann-Whitney U test was used
to compare continuous data. Univariate and multivariate
regression analyses were conducted to evaluate the association between categorical outcome and a set of covariates. Independent variables that were significant in the
univariate regression analysis were retained for the
multivariate regression. A p value of less than 0.05 was
considered statistically significant. Statistical analysis was
carried out using StataCorp 2013 [11].
The study was reviewed and approved by the institutional review boards of the participating hospitals in two
cities in the western region of Saudi Arabia.

Results
A total of 1349 patients with chronic liver disease records were retrieved and reviewed in the western region of Saudi Arabia during the study period. ICD-10
codes of clinical diagnosis were used (portal vein
thrombosis, I-81; mesenteric embolism and thrombosis, K-55; oesophageal varices, I-85; gastric varices,
I-86.4). Of the 85 patients with cirrhosis who met the
study’s inclusion criteria, endoscopic findings were
available in twenty-eight cirrhotic patients with portal
vein thrombosis and 57 patients with non-portal vein
thrombosis. The PVT group included 28 patients (19
males and 9 females), with an overall prevalence of
32.9%. Patients with PVT were younger, with a median age of 54.5 years (versus a median of 63 years in
the patients without PVT). Table 1 shows the demographic data, blood parameters, and endoscopic findings for the cirrhosis patients with and without PVT.
Sex was not significantly different between the two
groups (p=0.56) (Table 1). Regarding haematological
parameters, platelet and total protein levels were not
significantly different between the two groups of patients. However, albumin was significantly lower in
patients with PVT (p=0.03) (Table 1).
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Table 1 Characteristics of cirrhotic patients with and without PVT
Variables

PVT

Non-PVT

Total

p value

Agea (years)

54.5 (17–90)

63 (24–91)

61 (17–91)

0.01

0.56

Sexb
Male

19 (67.9)

35 (61.4)

54 (63.5)

Female

9 (32.1)

22 (38.6)

31 (36.5)

144 (23–574)

86 (7–371)

98 (7–574)

0.06

Total protein (g/dl)

6.57 (4.6–9.4)

6.4 (2.6–8.3)

6.5 (2.6–9.4)

0.16

Albumina (g/dl)

2.86 (1.2–5)

3.1 (0.9–4.4)

2.9 (0.9–5)

0.03

25 (89.3)

37 (66.1)

62 (73.8)

0.02

52 (61.9)

Blood work
Plateletsa (×109)
a

Portal hypertension-related endoscopic findings
Oesophageal varicesb
b

Portal hypertensive gastropathy

18 (64.3)

34 (60.7)

Duodenal varicesb

1 (3.6)

0 (0)

0.75
0.16

Non-portal hypertension-related endoscopic findings
Gastritisb

1 (3.6)

15 (26.8)

16 (19.1)

0.01

Gastric ulcer

2 (7.1)

2 (3.6)

4 (4.8)

0.47

Duodenitisb

2 (7.1)

1 (1.8)

3 (3.6)

0.21

5 (17.9)

4 (7.1)

9 (10.7)

0.13

b

b

Duodenal ulcer

p < 0.05 is statistically significant
PH portal hypertension
a
Quantitative values in brackets are expressed as the median (range)
b
Categorical variables are expressed as frequencies (percentages)

Oesophageal varices occurred in 89.3% of patients with
PVT. This proportion was significantly higher than that
in non-PVT patients, in whom approximately 66% experienced oesophageal varices (p=0.02) (Table 1).
Among patients with PVT, portal hypertensive gastropathy was highly prevalent, with an incidence of 64.3%;
however, this finding was not significantly different (p=
0.75). In addition, duodenal varices were not reported
among non-PVT patients; however, there was no statistically significant difference between the two groups (p=
0.16) (Table 1).
Regarding non-portal hypertension endoscopic findings, compared to cirrhotic patients without PVT,
those with PVT suffered less from gastritis (3.6% vs.
29.8%; p<0.05). On the other hand, however, there
was no difference in the prevalence of gastric or duodenal ulcers between the groups (p>0.05). (Table 1).

A detailed comparison of the endoscopic portal
hypertensive varices in both cirrhotic groups revealed
slightly higher grade 3 oesophageal varices in the
PVT group (Table 2).
To propose a predictive factor for the development of
oesophageal varices in relation to PVT in cirrhotic
patients, a univariate analysis was performed to examine several factors. The odds of oesophageal varices
were higher in patients with PVT than in patients without PVT (OR 4.28, 95% CI 1.14–16; p = 0.031). After
controlling for confounders (albumin), the presence of
PVT was not associated with oesophageal varices (adjusted OR 3.60, 95% CI 0.89–14.52; p = 0.072). Low
serum albumin levels were significantly associated with
the development of oesophageal varices after adjusting
for the presence of PVT (OR 0.37, 95% CI 0.18–0.773;
p = 0.04) (Table 3).

Table 2 Comparison of variceal findings between the two groups
Cirrhotic patients

With PVT

Without PVT

P value

Non-bleeding grade 1 oesophageal varices

6 (30%)

14 (70%)

0.717

Non-bleeding grade 2 oesophageal varices

7 (28%)

18 (72%)

0.50

Non-bleeding grade 3 oesophageal varices

9 (81.8%)

2 (33.3%)

0.000

Bleeding oesophageal varices

4 (66.6%)

2 (33.3%)

0.72

Non-bleeding gastric varices

2 (66.6%)

1 (33.3%)

0.212

Bleeding gastric varices

2 (100%)

0

0.43

p < 0.05 is statistically significant
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Table 3 Univariate and multivariate analyses of factors predicting oesophageal varices
Risk factor

Odds ratio (95% CI)

p value

Adjusted odds ratio (95%CI)

p value

PVT

4.279 (1.144–16.005)

0.031

3.598 (0.892–14.516)

0.072

Age

1.014 (0.978–1.050)

0.453

__

__

__

__

Sex
Male
Female

Reference
0.368 (0.136–0.999)

0.050

__

__

Platelet (×109)

0.996 (0.991–1.002)

0.199

__

__

Albumin (g/dl)

0.351 (0.172–0.715)

0.004

0.374 (0.181–0.773)

0.04

Total protein (g/dl)

1.065 (0.694–1.636)

0.772

p < 0.05 is statistically significant

Discussion
Splanchnic venous thrombosis is a rare thrombotic event
with a prevalence in the general population of 1% [12].
Of concern, patients with portomesentric thrombosis,
splenic thrombosis, and gastroesophageal varices secondary to cirrhosis-related and non-cirrhosis-related splanchnic thrombosis carry major risks of bleeding [13, 14].
Advanced liver disease is associated with a tendency to
suffer from gastrointestinal bleeding, especially portal
hypertension-related bleeding, due to hepatic synthetic derangement. There is evidence to suggest an increased risk
of mesenteric thrombosis, particularly in those with clinical features of advanced liver disease, such as ascites, systemic and local infection, advanced CPT class, and the
presence of thrombotic events at the time of ICU admission, regardless of the aetiology of cirrhosis [15]. Considering the morbidity encountered in end-stage liver
disease, which includes variceal bleeding, multiorgan failure, spontaneous bacterial peritonitis, and gastrointestinal
bleeding [2, 16], efforts to establish a predictive model to
diagnose splanchnic thrombosis and recognize portal
hypertensive varices are needed. With upper endoscopy
being the modality used to diagnose, stage, and manage
gastroesophageal varices, there are non-invasive models to
predict clinically significant portal hypertension (CSPH),
and oesophageal varices include markers of liver synthetic
functions, such as INR, albumin, and serum alanine aminotransferase (ALT), which are easily utilized and ordered
for follow-up by gastroenterologists and primary care physicians [17]. We studied several available parameters that
may be used in general practice and concluded that a finding of low serum albumin is a valid applicable measure in
the cirrhotic population with portal vein thrombosis, especially in females. Another easy-to-obtain parameter reported in the literature combines blood and radiological
tests; thrombocytopenia, with a platelet count below 88
[18, 19], and the ratio of the platelet count to the spleen
length score (a ratio > 909 (n/mm3)/mm) have also been
used to predict the presence of established oesophageal
varices [20]. Considering the common incidence and
prevalence of chronic liver disease and cirrhosis in our

region, the presence of portal vein thrombosis in the study
cohort was small, making our study limited by a small
sample size that may affect the reproducibility of the findings. It could be argued that the presence of liver cirrhosis
with its associated advanced portal hypertension would
include impaired synthetic function (i.e. hypoalbuminemia
and a bleeding tendency bleeding secondary to impaired
synthetic factors), and the report of our findings might
not add much to the previously known incidence of portal
vein thrombosis; however, our findings would add to the
previously known facts and support the consideration of
the use of serum albumin along with platelet count as an
initial assessment in patients with cirrhosis and associated
PVT. Our geographical area has a higher prevalence of
viral-induced liver disease than other areas of the world,
and viral-induced liver disease may differ from cirrhosis
due to alcoholic liver disease in terms of disease behaviours, thereby limiting the generalizability of our findings.
Future research needs to address the different stages of
mesenteric and portal vein thrombosis and its haemodynamic influence on portal pressure to understand the
appropriate stages of intervention, which could add
further preventative steps to decrease morbidity and
mortality in chronic liver disease.

Conclusions
Our study demonstrated that in patients with cirrhosis,
there is an increased prevalence of oesophageal varices
in patients with PVT mostly with a higher grade of varices. Utilizing easily available blood parameters, it was
shown that serum albumin can be used as a noninvasive indicator of the development of oesophageal
varices. Future interventional studies to provide predictive and diagnostic values of serum albumin as a biomarker of oesophageal varices are warranted.
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