Prevalence of oesophageal varices among patients with liver cirrhosis in Sub-saharan Africa—Southeastern Nigeria

Abstract 
Aim: To determine the prevalence of oesophageal varices among patients with liver cirrhosis in south-east Nigeria.
Study design: A cross-sectional analytical study.
Place and duration: Enugu state university teaching hospital and University of Nigeria teaching hospital. From 2021 to 2022.
Methodology: This study was a cross-sectional analytical study. It included seventy-two patients with liver cirrhosis seen at the University of Nigeria Teaching Hospital and Enugu State University Teaching Hospital, both in Enugu. Clinical evaluation and oesophagogastroduodenoscopy were performed on all the patients.
Results: A total of seventy-two patients with liver cirrhosis were studied, 68.1% were males while 31.9% were females. The prevalence of oesophageal varices in the study was 65.3%. Majority (65.3%) had portal hypertensive gastropathy and 9.7% had gastric or fundal varices.
Conclusion: The prevalence of oesophageal varices among patients with liver cirrhosis is high in the south-eastern part of Nigeria, this may be attributed to late presentation of cirrhotic patients to the hospitals. 
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Introduction
There is documented high prevalence rate of oesophageal varices in sub-saharan Africa with no documented prevalence in south-eastern part of the country. This necessitated the need to have information on the prevalence of oesophageal varices in south-eastern Nigeria.
Objective
The objective of this study is to note the prevalence rate of oesophageal varices in south-east Nigeria among cirrhotic patients who presented at Enugu state University teaching hospital and University of Nigeria teaching hospital from 2021 to 2022.
Materials and methods
This study was a cross-sectional analytical study. It included seventy-two patients with liver cirrhosis seen at the University of Nigeria Teaching Hospital and Enugu State University Teaching Hospital, both in Enugu. Clinical evaluation and oesophagogastroduodenoscopy were performed on all the patients.
The data obtained were analysed using SPSS version 26.0. Descriptive statistics which include frequencies and percentages were used to summarise categorical variables. Results were presented in tables and charts
Results
A total of seventy-two patients with liver cirrhosis were studied, 68.1% were males while 31.9% were females (M:F 2.1:1). The prevalence of oesophageal varices in the study was 65.3%. Majority (65.3%) had portal hypertensive gastropathy and 9.7% had gastric or fundal varices. Large varices (Grade 3) was 40.4%. 
Table 1: Demographic characteristics of the study population
	Variables
	Frequency
	Percent
	Range 
	M±SD

	Age (Range,Mean)
Age group(years)
	
	
	18-85
	49.15±14.97
Mean age=49years

	· 18- 40
	17
	23.6
	
	

	· 40-49
	20
	27.8
	
	

	· 50-59
	19
	26.4
	
	

	· 60+
	16
	22.2
	
	

	Gender 
	
	
	
	

	· Female
	23
	31.9
	
	

	· Male
	49
	68.1
	
	



Figure1:Bar chart showing distribution of the clinical features among the patients.
 

Jaundice was seen in 23(31.9%) of the patients studied, prominent abdominal wall veins were seen in 6(8.3%) and haematemesis in 10(13.9%). 46(63.9%) had ascites, total of 28(38.9%) had pedal oedema of which 24(33.3%) had Grade 2 oedema, and 4(5.65) had Grade 3 oedema.  Fourteen(19.4%) had melaena, while haemorrhoids were seen in 5(6.9%) of the patients, and 55(76.4%) had splenomegaly.
The major symptoms in the study patients were: abdominal swelling, yellowness of the eyes, leg swelling, haematemesis, and melaena. 
Table 2: Clinical features of study participants with and without oesophageal varices.
	
	Oesophageal Varices
	
	Chi-Square
	Odds
Ratio
OR
	95% C.I. for OR

	
	Yes f (%)
n = 42
	No f (%)
n = 25
	Total
	 (p-value)
	
	L
	U

	Jaundice
	12(25.5)
	11(44.0)
	23
	2.560 (0.110)
	0.436
	0.156
	1.218

	Abdominal swelling
	18(38.3)
	7(28.0)
	25
	0.764 (0.382)
	1.596
	0.557
	4.573

	Haematemesis
	9(19.1)
	1(4.0)
	10
	(0.149)
	5.684
	0.677
	47.748

	Melaena
	11(23.4)
	3(12.0)
	14
	(0.352)
	2.241
	0.562
	8.928

	Ascites 
	33(70.2)
	13(52.0)
	46
	2.346 (0.126)
	2.176
	0.798
	5.933

	Splenomegaly
	39(83.0)
	16(64.0)
	55
	3.259 (0.071)
	2.742
	0.898
	8.371

	Grade 2 leg oedema
	17(36.2)
	7(28.0)
	24
	0.490 (0.484)
	1.457
	0.507
	4.191

	Grade 3 leg oedema
	3(6.4)
	1(4.0)
	4
	(1.000)
	1.636
	0.161
	16.604

	Leuchonychia
	7(14.9)
	3(12.0)
	10
	(1.000)
	1.283
	0.301
	5.466

	Prominent abdominal veins
	5(10.6)
	1(4.0)
	6
	(0.658)
	2.857
	0.315
	25.911

	Loss of thenar & hypothenar eminences
	5(10.6)
	6(24.0)
	11
	(0.173)
	0.377
	0.102
	1.390

	Haemorrhoids
	5(10.6)
	0(0.0)
	5
	(0.156)
	
	
	

	Palmar erythema
	7(14.9)
	3(12.0)
	10
	(1.000)
	1.283
	0.301
	5.466





Table 3:  Oesophagogastroduodenoscopy findings among the studied patients.
	
	Frequency
	Percent

	Oesophageal Varices
· Grade 0 (No varices)
	47
25
	65.3
34.7

	· Grade 1
	10
	21.3

	· Grade 2
	18
	38.3

	· Grade 3
	19
	40.4

	Portal hypertensive gastropathy
	47
	65.3

	Gastric varices
	7
	9.7

	Portal hypertensive duodenopathy
	6
	8.3

	Antral ulcer
	1
	1.4



Oesophageal varices were graded using the Parquet grading1 system as follows: 
Grade 0: No varices. 
Grade I:There is presence of  varices but disappears with insufflations .
Grade II:  Larger varices, clearly visible, usually straight varices, do not disappear with air insufflation. 
Grade III: More prominent varices, locally coil-shaped and partly occupying the lumen. 
 Grade IV: Tortuous, sometimes grape-like varices occupying the esophageal lumen. 
Grade 3 was the largest variceal size seen in the study.
Table 4: Frequency of varices in Compensated and decompensated cirrhosis
	Cirrhosis type
	Frequency
	Percentage

	Compensated liver cirrhosis
	     24
	      33

	Decompensated liver cirrhosis 
	     48
	      67

	Compensated liver cirrhosis  with varices
	     11
	      23

	Decompensated liver cirrhosis with varices
	     36
	      77


In this study, 67% of the participants had decompensated cirrhosis, while 33% had compensated cirrhosis. 23% of the participants with compensated cirrhosis had varices while 77% with decompensated cirrhosis had varices.
Table 5: Compensated and Decompensated cirrhosis with Grades of varices in the study population
	Grade of varix
	Compensated cirrhosis (n=24)
	Decompensated   Cirrhosis (n=48)

	           0
	    13 (54%)
	       12 (25%)

	           1
	     4 (17%)
	       6 (12.5%)

	           2
	     6 (25%)
	      12 (25%)

	           3
	      1(4%)
	      18 (37.5%)


In this study, 17% of the study participants with compensated cirrhosis had Grade 1varices, 25% had Grade 2, while 4% had Grade 3 oesophageal varices. For the participants with decompensated cirrhosis, 12.5% had Grade 1, 25% had Grade 2 while 37.5% had Grade 3 oesophageal varices respectively.
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Picture 1- Grade 2 oesophageal varices ( PARQUET CLASSIFICATION)
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Picture 2- Grade oesophageal varix


Table 6: Aetiology of liver cirrhosis in the study.
	Cause of liver cirrhosis
	Frequency
	Percent

	
	
	

	· HBV
	33
	45.8

	· Alcohol
	23
	31.9

	· Unknown
	13
	18.1

	· HCV
	7
	9.7

	· MASLD
	1
	1.4

	· Autoimmune hepatitis
	1
	1.4


Table 6 above shows the distribution of the aetiology of liver cirrhosis among the patients as follows: hepatitis B viral infection was seen in 33(45.8%), alcohol was the aetiologic factor in 23(31.9%), 13(18.1%) was unknown, hepatitis C was found in 7(9.7%), while Metabolic dysfunction associated steatotic liver disease (formerly known as Non-alcoholic fatty liver disease) and autoimmune hepatitis were identified as the aetiologic agents in 1(1.4%) each of the patients studied. Six patients had both hepatitis B and alcohol as aetiologic factors in the study.


Discussion 
Cirrhosis is the final pathway in the stages of chronic liver disease and is often complicated by Portal hypertension2. The pattern of male and female distribution in this study ( male: female, 2.1:1) is similar to previous studies: in a study in Ivory coast involving 202 cirrhotic patients, the male to female ratio was 2:13, while another study in Iran to evaluate non-invasive predictors of varices among 98 children, there were 66 males and 32 females4.The reason for cirrhosis developing more in males, is not fully understood. A role for the androgen and androgen receptor (AR) signaling which is higher in males leading to cirrhosis and RNA binding motif gene on the Y chromosome has been considered as a possible explanation for this finding5, androgen receptor signaling progresses liver disease5. Another possibility to this can be deduced from the study by Yang et al, which showed that hepatitis B infection was more common among male patients6. Since majority of the patients  had hepatitis B (45.8%) infection as the risk factor for liver disease, it could be  inferred that this might have accounted for the male predominance in this study.
Oesophageal varices are dilated submucosal distal esophageal veins connecting the portal and systemic circulations. They form due to portal hypertension, which commonly is a result of cirrhosis, resistance to portal blood flow, and increased portal venous blood inflow7. Oesophageal varices develop in 5-10% of patients with cirrhosis each year8. Of those with compensated cirrhosis, 30-40% may have gastroesophageal varices compared with 85% of patients with decompensated cirrhosis9. In this study, 23% of subjects with compensated cirrhosis had varices while 77% of decompensated cirrhotic subjects had varices. The differences in the frequencies of varices in this study from the above references might be due to the lower number of participants in the study (72 participants). 
The prevalence of oesophageal varices in this study is 65.3% with large varices (Grade 3) at 40.4%. This almost compares with 75% prevalence in a study in Northern Nigeria10. The difference may be attributed to the lower number of cirrhotic patients in the index study. This high prevalence rate compares well with the 60 – 70% reported by Samy, D`Amico11 and Schepis et al12 in the USA and Europe.
A study in Taiwan showed an incidence of oesophageal varices among cirrhotic patients from 80-90%13 which may be due to the larger number of patients the study.
Global prevalence of oesophageal varices ranges from 60-80%14
A study at Chennai, India showed a prevalence of 72.6% with large varices (Grades 3 and 4) occurring at 41%15, this is similar with the index study with prevalence of  large varices at 40.4%. The slight difference in the prevalence of varices might be attributed to the larger number of study participants of 106 in the Indian study. Similar prevalence of large varices was also noted in a study in Saudi Arabia by Cherian et al16
Another study in United States of America showed a prevalence of 52.2%. The major limitation of this study was the inability to determine the total number of cirrhotic patients included in the study and this could have accounted for the lower prevalence of oesophageal varices17 
A North –Western Ethiopian study revealed a prevalence of 85.4% while large varices were seen in 49.45% . A large number of study participants (206) were recruited for the study and which might have led to the high prevalence18
An Egyptian study, prevalence of oesophageal varices was 62.3% and frequency of large varices was 47.4%19. In this study only hepatitis C induced liver cirrhotic subjects were analyzed. The prevalence is similar to our index study.
Another Egyptian study had prevalence of 64.3%, the study was carried out on 70 subjects with compensated liver cirrhosis20.
A study at Ivory coast showed a prevalence of 92%. The high prevalence may be attributed to the large number of cirrhotic patients included in the study when compared with the index study21
In a Ghanain study, 90.6% had oesophageal varices while 82.2% had large varices. Also larger number of participants with cirrhosis were more in comparison with the index study22.
In a study on prediction of oesophageal varices on hepatitis B related cirrhosis in China, a prevalence of 74.4% was recorded23. The study was on 146 subjects with hepatitis B related liver cirrhosis. The higher prevalence might be due the larger number of study participants. 
Studies in Argentina agrees with 40-95% prevalence  range24.
Hepatitis B viral infection was seen in 45.8%, this was the commonest cause of liver cirrhosis among the patients studied. Nigeria is endemic for hepatitis B viral infection where 19 million people are estimated to be living with HBV infection with a prevalence reported to range from 11% to 13%25, this agrees with studies from other sub-saharan African regions. Hepatitis B is the commonest cause of liver cirrhosis in the developing world26. 
A study in India in 2017 showed hepatitis B as the commonest aetiologic factor for liver cirrhosis27. It was a multicentric study.
In a latest Indian study done in 2024, alcohol was the most common aetiology of cirrhosis in adults in India. The study revealed that the proportions of alcohol and NAFLD-related cirrhosis are increasing, and those of viral hepatitis-related cirrhosis are reducing in the Indian population28 which may be due to increasing awareness on viral hepatitis and its preventive measures.  
In a multiethnic cohort study done in United States of America, Nonalcoholic fatty liver disease ( now MASLD) was the most common cause of chronic liver disease in all ethnic groups combined (52%), followed by alcoholic liver disease (ALD) (21%). NAFLD was the most common cause of cirrhosis in the entire cohort. By ethnicity, NALFD was the most common cause of cirrhosis in Japanese Americans, Native Hawaiians, and Latinos, accounting for 32% of cases. Alcoholic liver disease was the most common cause of cirrhosis in whites (38.2%), while hepatitis C virus was the most common cause in African Americans (29.8%)29.
Alcohol is the leading cause of cirrhosis globally and is responsible for almost 60% of cirrhosis cases in Europe, North America, and Latin America, and approximately 35% of patients with AUD will develop various forms of alcohol-associated liver disease (ALD)30
The development of liver cirrhosis predicts for morbidity and mortality, driven by both liver dysfunction and the consequences of portal hypertension especially oesophageal varices. Compensated cirrhosis portends a better prognosis than decompensated cirrhosis31 
Conclusion
In conclusion, the high prevalence of oesophageal varices in sub-saharan Africa is of great concern and can be attributed to late presentation of cirrhotic patients to tertiary hospitals, limited resources to access tertiary centres and paucity of gastroenterologists in the sub region.
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