


Non-endoscopic prediction of the presence of esophageal varices in cirrhotic patients at Gabriel Touré University Hospital

ABSTRACT: 
Introduction: Digestive hemorrhage due to ruptured esophageal varices (EV) is a serious progressive complication. The diagnosis of these EVs is identified through upper digestive endoscopy, which is an invasive procedure. 
Objective: The aim of this study was to determine non-endoscopic factors predictive of the presence of EVs in patients with chronic liver disease in a hospital setting.
Methods:
This was a cross-sectional study conducted in the Hepato-Gastroenterology Department of Gabriel Touré University Hospital, from July 2017 to July 2019. The study focused on patients with chronic liver disease, who were compared according to the presence or absence of VO. All patients underwent upper digestive endoscopy and also benefited from non-invasive examinations. The Chi-square test was used to compare our results, which were considered significant for a probability of p<0.05.
Results:
We collected 54 cases of chronic liver disease with the presence of varices, including 35 men and 19 women, with a mean age of 48.7 ± 14.4 years, which were compared to 54 other cases of liver disease without varices, with a mean age of 42.6 years. Hematemesis was the reason for consultation in 33.3% of patients with varices (p = 3×10^-5); liver disease was incidentally discovered in 22.3% of cases without varices (p = 2×10^-3). Clinically, the presentation in the presence of varices was dominated by low blood pressure (p = 0.0021), ascites (p = 0.018), hematemesis (p = 10^-7), melena (p = 10^-7), and anemia (p = 0.0002); in the absence of varices, hepatomegaly (p = 0.6830), ascites (p = 0.0018), and jaundice (p = 0.6674) were most frequently reported. Biologically, 83.3% of patients with varices had anemia (p = 0.00005). Cytolysis (51%) and anemia (46.3%) were present in the absence of variceal bleeding (VO) with respective p-values of 0.0275 and 0.00005. The severity of liver disease, classified as Child-Pugh B and C, was predictive of the presence of VO at 37% and 24.1%, respectively. On abdominal ultrasound, ascites (77.8%), a heterogeneous liver (66.7%), and a dilated portal trunk (33.3%) were significantly associated with the presence of VO. Anemia associated with ascites (PPV=72.5%) or with a central venous catheter (CVC) (PPV=100%) was predictive of VO. An atrophic liver and a dilated portal trunk associated with a CVC strongly predicted the presence of VO (PPV=100%). Any hepatic abnormality identified on abdominal ultrasound, when associated with anemia and a CVC, had a positive predictive value (PPV) of 100% for the presence of VO.
Conclusion: Since upper gastrointestinal endoscopy is an invasive procedure, it would be valuable to use non-invasive methods to predict the presence of esophageal varices. Our results could serve as a useful tool to limit the indication for gastroscopy to only those patients who are truly likely to have esophageal varices. 
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1-INTRODUCTION
Portal hypertension (PH) is one of the primary complications of chronic liver diseases in general, and of cirrhosis in particular. It remains a serious progressive condition [1]. Indeed, gastrointestinal hemorrhages due to the rupture of esophageal varices can be life-threatening despite the availability of effective therapeutic options at present [2].Hepatic clearance of portal blood flow may be compromised by portosystemic shunts, thereby leading to hepatic encephalopathy. Furthermore, hypersplenism and circulatory hyperkinesis can be responsible for significant hemodynamic disturbances [1]. In our context, certain studies have reported on the role of portal hypertension (PH) in cirrhosis and in upper gastrointestinal bleeding [3,4,5,6]. Indeed, ultrasound has demonstrated its usefulness in the diagnosis of cirrhosis, with positive predictive values ranging from 66% to 100% depending on the sonographic features [6]. Endoscopic signs of PH also showed good predictive value for the diagnosis of cirrhosis [4]. Esophageal varices (EV) are the most frequent endoscopic signs of PH. Furthermore, esophageal variceal rupture accounted for 57.6% of the causes of upper gastrointestinal bleeding (UGB) in hospital settings [5]. The best screening tool for these EVs is upper gastrointestinal endoscopy; however, the invasive nature, limited availability, and high cost of this examination restrict its use. The aim of this study was to evaluate the relationship between non-endoscopic signs of cirrhosis and the presence of EVs in order to determine the non-endoscopic factors Predictive of the presence of VO.
3. METHODS
This was a case-control study involving patients with chronic liver disease presenting variceal lesions on endoscopy. These patients were compared to controls with chronic liver disease but without endoscopically confirmed varices. The study was conducted from July 2017 to July 2019 in the Hepato-Gastroenterology Department of CHU Gabriel Touré in Bamako and focused on patients with chronic liver disease, with or without the presence of varices. Inclusion criteria were the presence of chronic liver disease and the performance of an upper digestive endoscopy. All patients underwent a clinical examination including: a medical history investigating past incidences of jaundice, bilharzia, hepatitis, other liver diseases, and upper gastrointestinal bleeding; as well as functional signs such as hematemesis, melena, abdominal pain, dyspnea, and abdominal distension.
-A physical examination searching for signs of portal hypertension: such as abdominal collateral venous circulation, splenomegaly, and ascites; 
Signs of hepatocellular insufficiency: jaundice, anemia, asterixis, spider angioma, palmar erythema, white nails, digital clubbing, gynecomastia, ascites, epistaxis; on rectal examination: melena, hematochezia (rectal bleeding). 
Paraclinical examinations included: 
*Biology: complete blood count to search for anemia, leukopenia, thrombocytopenia, or even pancytopenia; measurement of prothrombin level, albumin, and bilirubin to evaluate hepatocellular function; alpha-fetoprotein assay for hepatocellular carcinoma (HCC) screening; transaminase level measurement to detect cytolysis; creatinine measurement along with glomerular filtration rate (GFR) calculation, blood ionogram to assess renal function; cytological, chemical, and bacteriological examination Ascitic fluid analysis to investigate an infection in the ascitic fluid.
*Morphology: Oesogastroduodenal fibroscopy to confirm the presence or absence of varices; abdominal ultrasound: to search for splenomegaly, ascites, dilation of the portal trunk, the splenic vein, hepatic structural abnormalities, and the morphology of other solid organs above the mesocolon.

4- RESULTS
We collected 54 cases of chronic liver disease with the presence of varices, including 35 men and 19 women, with a mean age of 48.7 +/- 14.4 years, which were compared to 54 other cases of chronic liver disease without varices, with a mean age of 42.6 years. The age was not significantly different between the two groups. There was no statistically significant difference in terms of sex between the two groups, being 1.8 for the presence of varices and 2.1 for their absence, respectively. Jaundice was the most frequently observed antecedent in patients with varices, without a statistically significant difference in patients without varices. A consultation for hematemesis during chronic liver disease is predictive of the presence of varices (p=3×10⁻⁵), whereas they were significantly absent in the absence of clinical signs indicative of liver disease (p=2×10⁻³) (Table I). Liver disease was incidentally discovered in 22.3% of cases in the absence of varices (p=2×10⁻³). Clinically, Low blood pressure (p=10^-3), the presence of ascites (p=18×10^-4), hematemesis (p=10^-7), melena (p=10^-7), and anemia (p=2×10^-4) were significantly associated with the presence of varices; in the absence of varices, hepatomegaly (p=0.6830), ascites (p=0.0018), and jaundice (p=0.6674) were the most frequently reported (Table II). Biologically, only anemia was significantly associated with the presence of varices. The type of anemia was not statistically significant in chronic liver disease; cytolysis (51%) and anemia (46.3%) were present in the absence of varices, with p-values of 0.0275 and 0.00005, respectively (Table III). The severity of liver disease, Child B and C, was predictive of the presence of varices in 37% and 24.1% of cases, respectively. On abdominal ultrasound, ascites (77.8%), heterogeneous liver (66.7%), and a dilated portal vein trunk (33.3%) were significantly associated with the presence of varices (Table IV). The positive predictive value (PPV) of variceal presence was over 72% when the hemoglobin (Hb) level was below 12 g/dl and was associated with ascites or a central venous catheter (CVC). The PPV for the presence of varices was 100% when the CVC was accompanied by an atrophic liver or a dilated portal trunk. The presence of a CVC and a low Hb level had a PPV of 100% for the presence of varices, regardless of the presence of observed ultrasonographic abnormalities (Table V).
4. DISCUSSIONS
This prospective study, conducted from July 2017 to July 2019, involved 54 cases of chronic liver disease with the presence of VO, which were compared to 54 other cases of chronic liver disease without VO. Our sample is underestimated because some patients were unable to complete the additional examinations necessary for their inclusion. However, this sample size allowed us to conduct an analysis that led to the proposal of a predictive model for the presence of VO in chronic liver disease. The mean age of the patients did not differ significantly between the two groups (VO+: 48.7 years, ±14.4, ranging from 18 to 75 years; VO-: 42.6 years, ±14.7, ranging from 15 to 78 years). This result is comparable to that of Madhotra et al. [7], who reported a mean age of 51 years. The sex ratio in this study showed a male predominance in both groups. Madhotra et al. [7] also found a sex ratio of 1.7. This male prevalence could be explained due to the more frequent exposure of individuals to risk factors for the development of chronic liver disease. The most common medical history was jaundice (14.8%). This frequency was confirmed by several studies [8 and 9], although they reported significantly higher rates (26.3% and 26.4%, respectively). This history could be explained by the occurrence of viral hepatitis in our context. Ascites (57.4%), hematemesis (48.1%), and arterial hypotension (29.6%) were the most frequently observed clinical signs among our patients with VO. Biologically, only anemia was significantly associated with the presence of VO (P=5.10⁻⁵). A low platelet count was not considered a predictive factor for VO, which contrasts with the findings of Nina et al. [10] and Asma et al. [11], where a low platelet count was identified as a predictive factor for VO. In our study, a prothrombin time (PT) of less than 50% was not significantly associated with the presence of VO [p=0.06]; however, a low PT constitutes a positive predictive factor for The presence of VO in those reported by Asma et al. [11] (p < 0.05). The presence of VO was statistically significant in cases of advanced liver disease (CHILD B and C, with p values of 5×10^-7 and 6.7×10^-3, respectively). This observation could be attributed to the fact that in Sub-Saharan Africa, patients generally seek medical consultation only when the disease is already advanced, due to financial difficulties and limited access to specialized care, among other factors. According to Júlio et al. [12], the rupture of esophageal varices (EV) was significantly associated with an advanced stage of cirrhotic disease (p<0.05). A dilated portal trunk on abdominal ultrasound was significantly associated with the presence of EV (p=0.005). This confirms the results reported by Gorka [13] (p<0.02), Medha [14] (p<0.05), and Schepsis [15] (p=0.0002). In 77.8% of cases, ascites was associated with the presence of EV. This result is comparable to that of Lavergne et al. [16], which was 79%. Splenomegaly did not emerge as a predictive factor for the presence of EV (p=0.08), unlike Medhat [14] (p<0.01) and Schepsis [15] (p<0.0002), where splenomegaly was found to be a predictive factor for EV. This difference can be explained by its lack of sensitivity in tropical regions where many infectious or parasitic diseases may cause its occurrence. Ascites and heterogeneous hepatomegaly associated with a hemoglobin level below  at 12 g/dl, they had a good positive predictive value for the presence of VO. Our result differs from Thomopoulos's prediction model for the presence of VO [17], which is based on ascites, splenomegaly, and a low platelet count. The CVC associated with a dilated portal trunk and a hemoglobin level below 12 g/dl are predictive of the presence of VO in 100% of cases.
CONCLUSION
Currently, the BAVENO VI consensus conference recommends universal endoscopic screening for varices in patients with cirrhosis, combined with selective primary prevention. However, universal screening for varices is, on one hand, relatively invasive and burdensome, and on the other, costly. It is therefore important to be able to reevaluate screening strategies in light of decision analyses that consider effectiveness, cost, and acceptability in order to determine their feasibility; this requires studying the role of non-invasive diagnosis of varices within these strategies. Our results could serve as a useful tool to restrict gastroscopy indications to only those patients who are truly likely to have varices.
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Table 1 : Distribution of patients according to clinical signs
	Clinical signs 
	Presence VO
	Absence VO
	Statistical test 

	
	Headcount
	%
	headcount
	%
	P
	OR-IC

	
Arterial pressure

	Low 
	16
	29,6
	3
	5,6
	0,0010
	7,16[1,83-30,35]

	
	Normal 
	33
	61,1
	47
	87
	0,0021
	0,23[0,08-0,66]

	
	high 
	5
	9,3
	4
	7,4
	
	

	Pulse 
	Normal 
	31
	57,4
	26
	48,1
	0,3351
	1,45[0,64-3,32]

	
	Accelerated
	23
	42,6
	27
	50
	0,4401
	0,74[0,32-1,69]

	
Temperature 
	Low 
	31
	57,4
	13
	24,1
	0,0004
	4,25[1,73-10,61]

	
	Normal 
	14
	25,9
	37
	68,5
	0,000009
	0,16[0,06-0,40]

	
	high 
	9
	16,7
	4
	7,4
	0,1392
	2,50[0,64-11,79]

	Encéphalopathy 
	Absent 
	50
	92,6
	50
	92,6
	-
	

	
	Asterixis
	0
	0
	1
	1,8
	-
	

	
	Confusion 
	4
	7,4
	3
	5,6
	-
	

	
	Coma 
	0
	0
	0
	0
	-
	

	Abdominal pain  
	12
	22,2
	11
	20,4
	0,8141
	1,12[0,40-3,13]

	Hépatomegaly
	17
	31,5
	19
	35,2
	0,6830
	0,85[0,35-2,03]

	Splénomegaly 
	10
	18,5
	8
	14,8
	0,6055
	1,31[0,42-4,18]

	Ascites 
	31
	57,4
	15
	27,8
	0,0018
	3,50[1,46-8,50]

	CVC
	6
	11,1
	1
	1,8
	0,0506
	6,63[0,75-40,35]

	Jaundice 
	16
	29,6
	14
	25,9
	0,6674
	1,20[0,48-3,06]

	Hematemesis 
	26
	48,1
	1
	1,8
	10-7
	49,21[7,09-100,44]

	Melena 
	22
	40,7
	0
	0
	0,0000001
	-

	Anemia 
	41
	75,9
	22
	40,7
	0,0002
	4,59[1,87-11,47]

	Weight loss 
	3
	5,6
	0
	0
	0,0789
	-








Table 2 : Distribution of patients according to ultrasound signs
	Ultrasound signs 
	Présence VO
	Absence VO
	statistic test 

	
	Headcount
	%
	Headcount
	%
	P
	OR-IC

	
Liver size 
	Normal 
	26
	48,1
	32
	59,2
	0,2469
	0,64[0,28-1,46]

	
	Hypertrophied
	25
	46,3
	20
	37
	0,3291
	1,47[0,61-3,40]

	
	Atrophied 
	3
	5,6
	2
	3,7
	-
	

	Echostructure of the liver
	Hypoechoic
	3
	5,6
	0
	0
	-
	

	
	Hyperechoic
	1
	1,8
	5
	9,3
	-
	

	
	Heterogenous 
	36
	66,7
	21
	38,9
	0,0038
	3,14[1,34-7,45]

	
	Homogenous 
	14
	25,9
	28
	51,8
	0,0057
	0,32[0,13-0,78]

	permeability 
	yes 
	32
	59,3
	47
	87
	0,0011
	0,22[0,07-0,61]

	
	No 
	22
	40,7
	7
	13
	0,0011
	4,62[1,64-14,17]

	caliber portal trunk  
	Normal 
	36
	66,7
	48
	88,9
	0,0054
	0,25[0,07-0,75]

	
	high 
	18
	33,3
	6
	11,1
	0,0054
	4,00[1,33-13,43]

	Ascites 
	42
	77,8
	15
	27,8
	0,0000002
	9,10[3,50-24,08]

	Splenomegaly 
	14
	25,9
	7
	12,9
	0,0887
	2,35[0,79-7,53]





Table 3 : Distribution of clinical, ultrasound and biological signs according to the status of VO
	                   Statut VO 

Association signs 
clinical + ultrasound + biological
	Presence VO
	Absence VO
	

	
	Effectif 
	%
	Effectif 
	%
	VPP

	Ascites +heterogenous liver + Hb<12 g/dl
	24/30
	80
	6/10
	80
	80

	Ascites + hypertrophic liver + Hb<12 g/dl
	17/30
	56,7
	2/10
	20
	89,5

	Ascites + atrophic liver + Hb<12 g/dl
	2/30
	6,7
	2/10
	20
	50

	Ascites + dilated portal trunk + Hb<12 g/dl
	7/30
	23,3
	2/10
	20
	77,8

	Splenomegaly + heterogenous liver + Hb<12 g/dl
	5/9
	55,6
	6/8
	75
	45,4

	Splenomegaly + hypertrophic liver + Hb<12 g/dl
	4/9
	44,4
	5/8
	62,5
	44,4

	Splenomegaly + atrophic liver + Hb<12 g/dl
	1/9
	11,1
	1/8
	12,5
	50

	Splenomegaly + dilated portal trunk + Hb<12 g/dl
	3/9
	33,3
	2/8
	25
	60

	CVC + hypertrophic liver + Hb<12 g/dl
	14/16
	87,5
	0
	0
	100

	CVC + heterogenous liver + Hb<12 g/dl
	7/16
	43,8
	0
	0
	100

	CVC + atrophic liver + Hb<12 g/dl
	2/16
	12,35
	0
	0
	100

	CVC + dilated portal trunk + Hb<12 g/dl
	3/16
	18,8
	0
	0
	100

	Hepatomegaly + hétérogenous liver + Hb<12 g/dl
	15/18
	83,3
	8/11
	72,7
	65,2

	 dilated portal trunk + Hb<12 g/dl
	3/18
	16,7
	1/11
	9,1
	75







