



PREVALENCE AND DETERMINANTS OF HEPATIC FIBROSIS AND STEATOSIS AS MEASURED BY FIBROSCAN IN AN UNSELECTED POPULATION IN SOUTHERN NIGERIA


ABSTRACT
Background: Fibroscan is a non-invasive medical device that uses proprietary vibration-controlled transient elastography to assess liver fibrosis and cirrhosis by measuring the degree of liver stiffness. Fibroscan remain a reliable tool for the diagnosis of liver diseases in patients with viral hepatitis, Alcoholic liver disease, and Non-alcoholic fatty liver disease. Liver biopsy though the standard for assessment of liver fibrosis and steatosis, is not routinely performed due to its invasiveness, cost, and potential complications. 
Methodology: This is a descriptive cross-sectional study of 111 consenting unselected individuals visiting the medical outpatient clinic of RSUTH, as well as other centers in Port Harcourt, Nigeria. 
Results: The prevalence of hepatic steatosis and fibrosis in this study with a female: male ratio of 1.71 and mean age of 50.0±15.1 years was 29.7% and 5.5% respectively. Majority of the patients (94.6%) were in fibrosis stage F0F1 and 15% with CAP of ≥290dB/m. Hepatic steatosis was significantly higher in older, overweight or HBV infected patients while male sex and increased BMI were major determinants of fibrosis. Hepatitis C and morbid obesity were not significantly associated with hepatic steatosis and fibrosis respectively.
Conclusion: 
Fibroscan, though relatively expensive remains a safe, reproducible and non-invasive tool for evaluation of liver disease.
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INTRODUCTION
“Chronic liver disease comprises a process of progressive destruction and regeneration of the liver parenchyma”. (1) “Liver fibrosis is known to result from chronic liver damage in conjunction with the excessive accumulation of extracellular matrix proteins, a characteristic of the majority of chronic liver disease types”. (2) “Cirrhosis and liver cancer are currently the 11th and the 16th most common cause of death globally”.  (3) Excessive alcohol consumption is the most frequent cause of cirrhosis in the world; other causes are viral hepatitis B and C, medication intake, and autoimmunity. 
“Chronic infection with hepatitis B virus (HBV) remains the predominant cause of chronic liver disease (culminating in Liver Cirrhosis) and liver-related morbidity in our environment and recently, the global epidemic of obesity and diabetes mellitus which affects 2 billion and 400 million subjects worldwide respectively, have significantly increased the incidence of non-alcoholic fatty liver disease (NAFLD) and related liver disease (cirrhosis and hepatocellular carcinoma)”. (4)
Nigeria carries a disproportionate burden of chronic liver disease in sub-Saharan Africa. (5) Multiple overlapping exposures — endemic hepatitis B virus (HBV), endemic schistosomiasis in some regions, widespread aflatoxin contamination of staple foods, increasing obesity and diabetes, and variable access to care — combine to increase the population risk of progressive hepatic fibrosis and its complications.  Liver disease, particularly hepatitis B and C, is a significant public health concern in Nigeria, with studies indicating a high prevalence of these conditions and a substantial impact on mortality. (6) Liver disease is a significant cause of death in Nigeria, with liver disease deaths reaching 38,326 in 2020, accounting for 2.59% of total deaths. (7) “The age-adjusted death rate for liver disease is 41.99 per 100,000 of the population and it accounted for 7.9% of medical admissions in a Nigerian tertiary hospital”. (6) 
Diagnosis of liver fibrosis in Nigeria follows global principles, but is influenced by resource availability, healthcare infrastructure, and patient access to services. In practice, most centers rely on indirect and non-invasive tools, because liver biopsy, the gold standard, is not widely accessible and the non-invasive alternative- Fibroscan is only available in a few select centers in Lagos. Conventional abdominal ultrasound is widely available and inexpensive, making it a common first-line imaging tool in Nigeria and other low-resource settings. However, it has limited accuracy for staging liver fibrosis, especially in early and intermediate disease. (8)  Moreover, Ultrasound scan is operator dependent, correlates poorly with histological fibrosis staging or elastography-based measurements and can reliably identify advanced cirrhosis and portal hypertension, but lacks the resolution to detect subtle architectural changes of fibrosis. (8)
Transient elastography or Fibroscan, a non-invasive and painless alternative to Liver biopsy that measures liver stiffness which correlates with the degree of fibrosis (scarring) in the liver has been proposed as a tool to predict the risk of decompensation in patients with chronic liver disease. (9) It is useful in accurate assessment of liver fibrosis and Cirrhosis compared to other non-invasive diagnostic techniques such as the ultrasound scan. (10) It is useful in monitoring liver disease progression and treatment effectiveness in various liver conditions with improved outcome thus the need to study this novel diagnostic tool.
 This study, the first of its kind in our environment aims to determine the prevalence of Liver fibrosis in an unselected population of Port Harcourt residents using the Fibroscan. We also set out to assess and identify the risk factors for liver fibrosis and hepatic steatosis in the study population.

METHODOLOGY
Study site: This was a descriptive cross-sectional study conducted at the medical outpatient clinic of the River State University Teaching Hospital (RSUTH) and also at two other centers viz the Government house clinic, and Radiance medical consultants- a private hospital all in Port Harcourt.  The 3 different sites were utilized for the study to enhance proximity to various categories of participants. Informed consent was obtained from each subject and all subjects were invited to answer the questionnaire under the supervision of a well-trained interviewer. 
Study population: Adult Participants who have gave an informed verbal/written consent for Fibroscan test were included in the study.
Exclusion criteria: children < 18 years, pregnant women, patients with decompensated liver disease and any participant who do not give consent were excluded from the study. 
STUDY DESIGN AND METHOD
Information about demographics, socioeconomic, and environmental characteristics of the participants were obtained and documented in the proforma. These include personal bio-data, viral hepatitis status, history of any chronic illness, course of the illness, and social habits. Their anthropometric measurement was taken and they were examined appropriately.  
Liver stiffness measurement (LSM) assays were conducted according to the instructions provided by the manufacturer of Fibroscan 502 Touch (Echosens; Paris, France) ® using an M probe attachment performed following an overnight period of fasting. 
Scanning was conducted in a region encompassing the 6th, 7th and 8th intercostal spaces between anterior axillary and midaxillary lines. The number of successfully detections per case is required to be ≥10, as LSM may be considered reliable when 10 valid measurements are obtained, with a success rate of ≥80% and an interquartile range/median LSM ≤30% (12). The median value, expressed in kPa, was recorded as representative of the liver stiffness.
Liver fibrosis was graded using the result in kilo Pascal (kPa) (13)
The Fibroscan (Kpa) enables both elasticities correlated with hepatic fibrosis and CAP correlated with steatosis to be measured. 
Measurement of hepatic steatosis by CAP with Fibroscan: (13) 
Healthy Liver: S0 steatosis or absence of steatosis if CAP for lower values between 100 -238 dB/m (0-10%)
 Stage1 or mild steatosis: values between 238 and 260 dB/m (11-33%)
− Stage 2 or moderate steatosis: values between 260 and 290 dB/m (34-66%)
− Stage3 or severe steatosis: values equal to/greater than 290 dB/m (> 67%)
We considered stages S2 and S3 to be significant steatosis requiring follow-up.
The presence of fibrosis is expressed in kPa for elasticity and correspond to the following: (13)
No fibrosis or minimal fibrosis (F0 F1): when liver elasticity is less than 7.5 kPa               
Moderate fibrosis (F2): when liver elasticity is between 7.5 and 9.5 kPa
 Severe fibrosis (F3): when liver elasticity is between 9.5 and 12.5 kPa               
 Cirrhosis (F4): when liver elasticity is greater than 12.5 kPa
Fibroscan values ≥ F2 are considered significant (moderate to severe lesions). 
STATISTICAL ANALYSIS
Data was entered and analyzed using into Statistical Package for Social Sciences (SPSS) version 26. Categorical variables were reported as frequencies and percentages while continuous variables were reported as means ±SD. Chi square test and Fishers’ exact test were applied to determine the relationship between patients’ characteristics and the presence of fibrosis and steatosis. A p value of <0.05 was considered to be statistically significant.
RESULTS
There were 111participants in this descriptive cross-sectional study with a mean age of 50.0±15.1years (range 18 to 75years). There were 70 (63.1%) females and 41 (36.9%) males giving a sex ratio of 1.71. Most of the participants were middle-aged (ages 40-59 years), and as shown in table 1, 65.8% (n=73) have tertiary form of education.

	Variable 
	Frequency (n)
	Percent (%)

	Age group
Young (<40years)
Middle aged (40-59years)
Elderly (≥60years)
	
24
53
34
	
21.6
47.7
30.6

	Sex
Male
Female 
	
41
70
	
36.9
63.1

	Level of education
No formal education
Primary
Secondary
Tertiary 
	
0
9
29
73
	
0
8.1
26.1
65.8


Table 1: sociodemographic features of the study participants
The distribution of the patients according to the history of alcohol consumption and their body mass index (BMI) are shown in table 2. Over 60% of the study population admits to consumption of at least a unit of alcohol weekly and more than two third of the patient are overweight/obese.
	Variable 
	Frequency(n) 
	Percent (%)

	Alcohol consumption (units/week)
None
One
Two 
Three or more
	
24
72
7
8
	
21.6
64.9
6.3
7.2


	BMI category
Underweight
Normal weight
Overweight
Obesity 
	
3
28
50
30
	
2.7
25.3
45.0
27.0




Table 2: Distribution of history of alcohol consumption and weight of the study population


The distribution of the patients according to their medical history is shown in table 3. The most common medical condition presented was previous diagnosis of Fatty liver disease present in 70% of the population. However, 3 of the patients had histories of abdominal swelling.

	Variable 
	Frequency (n)
	Percentage (%)

	HBV
	27
	24.3

	HCV
	11
	9.9

	Hypertension
	40
	36.0

	Diabetes
	29
	26.1

	Previous Fatty liver disease
	78
	70.0

	History of liver disease
	47
	42.3

	Abdominal swelling
	3
	2.7

	Enlarged liver 
	19
	17.1

	Vomiting blood
	4
	3.6

	Blood in stool 
	4
	3.6


Table 3: Medical history of the patients

Assessment of Hepatic steatosis and fibrosis
The distribution of the patients according to the stage of hepatic steatosis and fibrosis are shown in table 4. More than 70%(n=78) of the patients had no steatosis while 13.5%(n=15) had severe steatosis. Additionally, majority of the patients had fibrosis stage F0F1 (94.6%) with only 5.4% (n=6) found to have cirrhosis (F4). 
	Variable 
	Frequency (n)
	Percent (%)

	Steatosis 
	
	

	Healthy/No steatosis (S0)
	78
	70.3

	Mild steatosis (S1)
	12
	10.8

	Moderate steatosis (S2)
	6
	5.4

	Severe steatosis (S3)
	15
	13.5

	Fibrosis 
	
	

	Normal/Mild fibrosis (FOF1)
	105
	94.6

	Moderate fibrosis (F2)
	0
	0

	Severe fibrosis (F3)
	0
	0

	Cirrhosis (F4)
	6
	5.4


Table 4: Distribution of patients according to the stage of fibrosis and steatosis on Fibroscan

The average Controlled Attenuation Parameter (CAP)- the index that measures hepatic steatosis of the study population is 229.9±49.6 decibels per meter(dB/m) with a median of 222.0 dB/m (IQR 198 to 252) ranging from 154 to 373dB/m. The Prevalence of hepatic steatosis and fibrosis respectively as shown in figure 1 and 2 is 29.7%(n=33) and 5.5% (n=6).
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figure 1: Prevalence of steatosis in the study population



Figure 2: Prevalence of fibrosis in the study population

Hepatic steatosis was significantly more common in the middle aged and elderly patients (p=0.035) than the younger age group. Comparing hepatic steatosis to the BMI categories, hepatic steatosis was absent or lower in patients who were underweight or had normal weights but was present in overweight and obese patients and this was statistically significant. (p=0.011) As seen in table 5, HBV patients were significantly likely to have hepatic steatosis detected by Fibroscan than HCV patients.

	Variable
	Steatosis
	Statistic 
	p value

	
	Present 
Frequency (%)
n=33
	Absent
Frequency (%)
n=78
	
	

	Age group
Young (<40years)
Middle aged (40-59years)
Elderly (≥60years)
	
2(8.3)
19(35.8)
12(35.3)
	
22(91.7)
34(64.2)
22(64.7)
	
6.713
	
0.035

	Sex
Male
Female 
	
15(36.6)
18(25.7)
	
26(63.4)
52(74.3)
	
1.463
	
0.227

	Alcohol consumption (units/week)
None
One
Two 
Three or more
	
9(37.5)
20(27.8)
4(57.1)
0(0)
	
15(62.5)
52(72.2)
3(42.9)
8(100.0)
	
6.728
	
0.081

	BMI category
Underweight
Normal weight
Overweight
Obesity 
	
0(0)
3(10.7)
22(44.0)
8(26.7)
	
3(100.0)
25(89.3)
28(56.0)
22(73.3)
	
11.124
	
0.011

	HBV
Positive
Negative 
	
12(44.4)
21(25.0)
	
15(55.6)
63(75.0)
	
3.698
	
0.054

	HCV
Positive
Negative 
	
0(0)
33(33.0)
	
11(100.0)
67(67.0)
	
5.166
	
0.023

	Fibrosis 
Present
Absent 
	
0(0)
33(35.1)
	
6(100.0)
72(64.9)
	
4.144
	
0.042


Table 5: Characteristics of patients with steatosis

Table 6 depicts the characteristics of the patients with fibrosis detected by Fibroscan during the study. Fibrosis was significantly present in females than males and more normal to overweight patients were diagnosed with fibrosis compared to underweight and obese participants. (p=0.011)
	Variable 
	Fibrosis
	Statistic 
	p value

	
	Present
Frequency (%) 
n=6
	Absent
Frequency (%)
n=105
	
	

	Age group
Young (<40years)
Middle aged (40-59years)
Elderly (≥60years)
	
0(0)
3(5.7)
3(8.8)
	
24(100.0)
50(94.3)
31(91.2)
	
2.155
	
0.340

	Sex
Male
Female 
	
0(0)
6(14.6)
	
70(100.0)
35(85.4)
	

	
0.002

	Alcohol consumption (units/week)
None
One
Two 
Three or more
	
3(12.3)
0(0)
3(42.9)
0(0)
	
21(87.5)
72(100.0)
4(57.1)
8(100.0)
	

	
<0.001

	BMI category
Underweight
Normal weight
Overweight
Obesity 
	
0(0)
3(10.7)
3(6.0)
0(0)
	
3(100.0)
25(89.3)
47(94.0)
30(100.0)
	
3.464
	
0.326

	HBV
Positive
Negative 
	
3(11.1)
3(3.6)
	
24(88.6)
81(96.4)
	

	
0.153

	HCV
Positive
Negative 
	
0(0)
6(6.0)
	
11(100.0)
94(94.0)
	
1.698
	
0.526

	Steatosis
Present
Absent 
	
0(0)
6(7.7)
	
33(100.0)
72(92.3)
	
2.684
	
0.176


Table 6: Characteristics of patients with fibrosis
Analysis of the relationship between sex and the risk factors for fibrosis in the study population revealed a statistically significant (p<0.001) difference between males and females among patients who consumed alcohol as more females who consumed alcohol were likely to have fibrosis. (table 7)




	Variable
	Sex
	Statistic 
	p value

	
	Female
Frequency (%) 
n=70
	Male
Frequency (%)
n=41
	
	

	HBV
Positive
Negative 
	
16(59.3)
54(64.3)
	
11(40.7)
30(35.7)
	
0.222
	
0.653

	HCV
Positive
Negative 
	
7(63.6)
63(63.0)
	
4(36.4)
37(37.0)
	
0.020
	
0.987

	Alcohol consumption (units/week)
None
One
Two 
Three or more
	
21(87.5)
49(68.1)
0(0)
0(0)
	
3(12.5)
23(31.9)
7(100.0)
8(100.0)
	
32.533
	
<0.001


Table 7: Relationship between sex and risk factors 
DISCUSSION
The main purpose of this descriptive hospital-based study was to determine via the Fibroscan the prevalence of liver steatosis and fibrosis and to determine their associated risk factors in an unselected population in Port Harcourt, southern Nigeria. The mean age of patients in this study is not dissimilar to that observed in other African studies. (14,15) This study had a predominant female population compared to males which has been also reported by other researchers (14-16) and this may be due to the health seeking behaviors of females.
The prevalence of fibrosis in the general population has been reported as 6-7% (17) and the Prevalence of fibrosis of 5.5% obtained in this study is strikingly similar to that reported by Ugiagbe et al in a Southern Nigeria study conducted on a selected population of patients diagnosed of Metabolic associated liver disease (MASLD). (14)
The prevalence of hepatic Steatosis in Africa, a disease associated with westernized lifestyle is heterogenous with a pooled prevalence of 24-29% in Africa. Estimates of hepatic steatosis in African cohorts vary by method and setting approximately 10–30% in many community/region analyses, but often higher -40–50% in patients with type 2 diabetes and metabolic syndrome. (14, 18, 20-22)
Hepatic steatosis was detected in 29.7% of the patients in this study and advancing age, obesity and chronic HBV were significantly associated risk factors elicited and this is comparable to that reported by other researchers. (14, 18, 21, 23-24)
Fibroscan measurement in morbidly obese individuals is challenging because of increased skin-to-liver distance and subcutaneous fat attenuate the ultrasound shear wave and raise failure and unreliability rates; thus, Fibroscan results in morbid obesity should be corroborated with blood fibrosis scores or alternative imaging (e.g. MRE) where possible.(25) In this study, Liver fibrosis was significantly higher in males and overweight patients compared to females and underweight/ morbidly obese participants.
SHORTCOMINGS
Fibroscan, while a valuable and accurate diagnostic tool, has limitations including reduced accuracy in obese individuals, inability to assess liver inflammation, Focal lesions, large steatosis heterogeneity, surgical changes or small/narrow intercostal windows, and potential unreliability in patients with ascites. Fibroscan success and reproducibility depend on operator training and adherence to quality metrics and though CAP quantifies steatosis, its thresholds vary with BMI and probe; nor does it reveal disease etiology (HBV vs NAFLD vs cholestasis) or inflammatory activity. 
Biopsy remains the gold standard for definitive diagnosis however, it is recommended to use non-invasive tools such FIB-4 for evaluation of the liver as first step for risk-stratification and if indeterminate/high, to perform Fibroscan. (26) An Iranian study by Amernia et al (27) postulates that “although non-invasive, Fibroscan is costly and may not be available at every center.” Therefore, for poor resource centers, FIB-4 which correlates better with patients age and APRI score which has been reported as the best index for differentiating stages of liver fibrosis can be utilized. (27)
This two-step strategy is guideline-endorsed, prognostically useful, reduces unnecessary biopsies and is cost-effective in routine care.
CONCLUSION
Although Fibroscan is relatively costly compared with routine biochemical and histological tests, it remains a highly useful tool for the evaluation of patients with chronic liver disease because it is non-invasive, safe, reproducible, and provides validated information on both fibrosis stage and steatosis, thereby reducing the need for liver biopsy.
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