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Introduction

Hepatitis B (HB) and Hepatitis C (HC) are the leading causes of 
chronic liver disease in the world [1]. They are considered as one 
of World Health Organization (WHO) public health priority after 
the HIV infection, malaria and tuberculosis [2,3]. Worldwide, it is 
estimated that more than 2 billion people and 170 million people 
are infected with hepatitis B virus (HBV) and hepatitis C virus 
(HCV) respectively with 3 - 4 million new infections occurring 
each year [4,5]. The prevalence of HB and HC is highest in sub-
Saharan Africa and East Asia, with an estimated 5-10% adults 
with chronic infection [2]. Of these, 240 million people are chronic 
carriers of HBV and are at risk of death from acute fulminant liver 
disease, hepatocellular carcinoma (HCC) or liver cirrhosis [5,6]. In 
Cameroon the prevalence of HBV ranges from 6.3-11.5% [7] while 
the range of HCV is 6.9% - 56.0% [8-10]. 

Diagnostic methods for liver diseases include the measurement 
of serum aminotransferases (alanine aminotransferase [ALT] and 
asparate amniotransferase [AST]) [11]. Thus their levels increase  
in chronic hepatitis B and C infections [12,13]. Liver enzyme  
alteration may either be the accompanying biochemical picture in  

 
a patient with symptoms or signs suggestive of liver disease or an 
isolated unexpected finding in a patient who has undergone a wide 
range of laboratory tests for a non-hepatic disease or used for little 
children [14]. 

Syndrome associated with HB and HC ranges from mild to 
severe and include abdominal pain, enlarge stomach, dark urine, 
fever, Muscle or Joint pain, Loss of appetite, Nausea, Vomiting, 
Fatigue, Weight loss, Clay-colored stool, jaundice and Tenderness 
around the liver. Injury of the liver by hepatitis virus is caused by 
the body’s immune response as the body attempts to eliminate the 
virus. As such the level of hepatitis viral load may determine the 
degree of liver damage [15,16]. 

The magnitude of liver enzyme elevation (LEE) in the 
Cameroonian population is currently unknown. This study 
therefore was conducted to reinforce the significance and etiology 
of elevated ALT and AST in a population presenting with sign and 
symptoms of liver disease for proper management of the disease. 
Furthermore we seek to investigate the type of liver disease that is 
common in patients presenting with hepatitis syndrome.
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Abstract

Hepatitis B (HB) and Hepatitis C (HC) are a leading cause of liver enzyme elevations in patients (LEE). This study aimed to estimate the prevalence 
of LEE among patients with hepatitis syndrome. This study enrolled 192 participants presenting with signs and symptoms of hepatitis in the Northwest 
Region of Cameroon from August 2015 to May 2016. Venous blood samples were collected for the diagnosis of HBV and HCV. Enzymatic measurement 
of ALT and AST was done using a biochemical analyzer. ALT and AST were categorised using standardized toxicity grade on upper limit of normal. 

The age ranged of the patients was 2-98years with a mean(SD) age of 41.42(±18.04). Of the 192 patients 97(50.5%) were female, HBV and HCV 
prevalences were 100(52.1%) and 0(0.0%) respectively. The prevalences of HBV were insignificantly (p=>0.05) higher in female 54(56.8%) and in 
the age range<30years 31(58.5%). ALT and AST activities showed significant (p <0.05) higher values 76.9±10.6 and 106.7±14.4, respectively in HBV 
positive than in HBV negative individuals. The prevalence of elevated ALT and AST enzymes were 68(35.4%) and 85(44.3%) respectively. Age and 
gender-wise prevalances showed high prevalence in >50years and in male. Elevated and significant transaminase activities were found in HBV positive 
compared to negative subjects. Alcoholic liver disease was common in HBV negative patients while chronic liver disease was higher among HBV positive 
patients (P =0.012). Elevated ALT and AST levels are common in both HBV positive and HBV negative subjects indicating multifactorial causes. As such 
effective management of hepatotoxicity requires accurate diagnosis.
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Materials and Methods

Study design, site and population

This study was carried out in the Northwest region of Cameroon 
from August 2015 to May 2016. It was a hospital based cross-
sectional study which enrolled participants who presented with 
signs and symptoms of hepatitis in the outpatient department of 
Mezam Polyclinic and Regional Hospitals. The exclusion criteria 
were participants who refused to be part of the study, patients 
who were known to be seropositive for HBV or HCV and those 
with known HIV positive status. Sample size was calculated based 
on Raosoft online calculator using the level of significance of 0.05 
and power of 80% assuming that the expected prevalence is 10%. 
[17] A total of 192 patients of both sexes exceeded the minimum 
required sample size of 97. 

Ethical consideration

Ethical clearance was obtained from the institution ethical 
review boards. Clients above 18 years and guardians of children 
18 years and below were verbally consented. The aims of the 
study and procedure to be taken were explained to them and their 
confidentiality ensured prior to sample collection.

Laboratory procedure 

After venous blood collection, samples were allowed to clot and 
centrifuged at 3000 rmp for 3mins. HBV and HCV were diagnosed 
using HBV and HCV Diaspot strips (Jakarta, Indonesia) which detect 
HBsAg or HCV respectively from the patient serum. ALT and AST 
were measure enzymatically using biochemical analyzer (Biobase.

CC) according to the Chronolab procedure (Barcelona, Spain). ALT 
and AST were categorised using standardized toxicity grade scale 
using the normal range of ALT and AST levels as being on upper limit 
of normal (ULN) value according to age and sex. Grade 0 (normal; 
<1.25 ULN), Grade 1(mild <1.25-2.5 ULN), Grade 2 (moderate 2.6-
5.0 ULN), Grade 3(severe >5.0-10 ULN) and Grade 4(life threatening 
>10ULN) [3]. Non severe hepatotoxicity is considered as grade 1 
and 2 toxicity while and severe hepatotoxicity is defined as grade 3 
and 4 toxicity level [18]. 

Data analysis

Data was enter in excel, double check in Microsoft Excel 2010 
and analysed using the Statistical Package for Social Sciences (SPSS), 
version 16. Continuous variables were summarized as means 
(Standard Error {SE}), and categorical variables as frequencies and 
percentages. The chi-square (χ2) test was used to determine the 
association of elevated ALT and AST levels with age and sex student 
t test or ANOVA to compare the difference between means. P value 
of <0 .05 was considered statistically significant.

Results 

Prevalence study

Of the 192 patients, 97(50.5%) were females with a median 
age of 40.57 years (range 6-76 years) and 95 (49.5%) males with 
a median age of 42.3years (range 2-98 years). HBV prevalence 
among those presenting with sign and symptoms of hepatitis 
was 100(52.1%) while none of them was positive for HCV. The 
prevalence of HBV was higher in female 54(56.8%) and in individual 
<30years old 31(58.5%). 

Table 1: Demographic characteristics and prevalence study participants (N=192).

Characteristic Categories Frequency (%) HBV positive cases HBV negative cases χ2 P Values

Sex
Male 97(50.5) 46(47.4%) 51(52.6%)

1.76 0.19
Female 95(49.5) 54 (56.8%) 41 (43.2%)

Age group

< 30 years 53(27.6) 31 (58.5%) 22 (41.5%)

2.45 0.2930-49years 76 (39.6) 41 (53.9%) 35 (46.1%)

>50years 63 (32.8) 28 (44.4%) 35 (55.6)

Mean (SE) levels of ALT and AST in the study population
Table 2: Comparison of mean±SE ALT and AST levels between HBV infected cases and negative cases.

Factor HBV positive cases (n) HBV negative cases(n) F P values

ALT(IU/L) 76.9±10.6(100) 36.5 ±4.7(92) 12.41 0.001

AST(IU/L) 106.7±14.4(100) 60.7±9.2 (92) 6.81 0.010

Table 3: Assessing effect of gender on enzymes value (Mean±SE) among patients with viral hepatitis.

Factor Indicator Mean±SE F P values

ALT(IU/L)
Male 79.6±16.8

0.077 0.782
Female 73.39±15.3

AST(IU/L)
Male 115.6±21.6

0.672 0.415
Female 95.9±19.6

SE: Standard Error, AST: Aspartate Aminotransferase; ALT: Alanine Aminotransferase
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Comparison of mean (SE) ALT(IU/L) and AST(IU/L) levels 
showed a significant (p <0.05) higher values 76.9±10.6 and 
106.7±14.4 respectively in HBV infected subjects than in HBV 
negative individuals (Table 2). Amongst those with HBV, mean (SE) 
ALT(IU/L) and AST(IU/L) levels were insignificantly (p>0.05) higher 
in male 79.6±16.8 and 115.6±21.6 than in female (Table 3) and in 
the age range; >50years compare to the other age group  110.6±31.7 
and 118.4±24.5  respectively (Table 4). The prevalence of elevated 
ALT and AST (hepatotoxicity) in the entire study population was 

85(44.3%) and 68(35.4%) respectively. There was a significant 
difference (p<0.05) seen in the prevalence of elevated AST among 
HBV negative 25(27.2%) and HBV positive 60(60.0%) while that 
for ALT was 20(21.7%) for HBV negative and 48(48.0%) for HBV 
positive. The prevalence of grade 1 and grade 4 hepatotoxicity were 
highest and least respectively among those with elevated ALT and 
AST (Figure 1). These prevalences were highest in HBV positive 
than HBV negative with a significant differences of p<0.05. 

Table 4: Assessing effect of age group on enzymes value (Mean±SE) among patients with viral hepatitis.

Factor Indicator Mean±SE F P values

ALT(IU/L)

< 30 years 74.5±22.3

0.58 0.5630-49years 57.6±7.9

>50years 110.6±31.7

AST(IU/L)

< 30 years 82.4±26.4

1.580 0.2130-49years 113.4±28.9

>50years 118.4±24.5

SE: Standard Error; AST: Aspartate Aminotransferase: ALT: Alanine Aminotransferase

Figure 1: Prevalence (%) of hepatotoxicity grade among 
positive and negative HB patients. 

Figure 2: Prevalence (%) of hepatotoxicity among the 
different age group.

The highest prevalence of elevated enzymes was seen in the 
>50years age group 36(67.9%) while the least was in the < 30years 

age group 39(62.9%). This differences were not significant p>0.58 
with either ALT or AST (Figure 2).  Male gender experiences an 
insignificantly (p>0.05) higher ALT and AST elevated enzyme 
compare to their female counterpart 37(38.9%) and 48(50.5%) vs 
31(32.0%) and 37(49.5%) 54(55.7%) respectively (Figure 3).

Figure 3: Prevalence (%) of hepatotoxicity between male 
and female.

Assessing the type of liver disease
Table 5: classification liver disease by HB status.

Categories HBV Positive 
Cases

HBV Negative 
Cases χ2 P values

ALD 16(16.0%) 28(30.4%) 5.56 0.02

CLD 84(84.0%) 64 (69.6%)

ALD: Alcoholic Liver Disease; CLD: Chronic Liver Disease

Considering that ratio of AST to ALT 2:1 is suggestive of 
alcoholic liver disease (ALD) and < 2 is chronic liver disease (CLD), 
the prevalence of CLD was higher among HBV patients while ALD 
was higher in non HBV patients (Table 5).
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Discussion

The results obtained from this study showed that the HBsAg 
positivity rate was 100(51.8%). Average AST and ALT level were 
higher in HB individual than HB negative individuals similar to 
report from Achmad et al. [19].  The prevalence of 22(24.0%)  among 
clients presenting with syndrome of HBV but tested negative for 
HBV  is indicative that other diseases are likely to present similarly 
to HBV as such all co-morbidity conditions must be fully explored 
along all detailed list of drugs being taken before drug initiations.  
This present study confirms the diagnostic usefulness of liver 
function enzyme as predictor of liver disease in patient. 

Similarly, higher ALT and AST values in HBV positive is clear 
indication that HBV  causes injury to the liver, which eventually 
results in an increase in serum concentrations of AST and ALT 
[14,20,21]. Thus transaminases are sensitive indicators of liver 
cell injury and are most helpful in recognizing acute hepatocellular 
diseases such as hepatitis [21].

The mean ALT and AST levels were significantly higher (p < 0.01) 
in HBV (106.7 vs 76.9)   and infected patients than negative controls 
(60.7 Vs 36.5) respectively. This was similar to results of studies 
carried in Cameroon by Tufon et al. [16] and can be attributed to 
cell mediated liver cell damage and not cytopathic effect of the virus 
[22]. From this study mean values of AST (106.7U/L) and (60.7 U/L) 
were higher in both HBV positive and negative subjects compared 
to ALT (76.96 U/L) and (37.61 U/L) respectively. This is indicative 
that the people are suffering from hepatic cirrhosis as reported by 
Marghoob et al. [21].

Aminotransferase (AST vs ALT) elevation was more common in 
men (115.6 vs 79.6) compared to women (95.9 vs73.39). Similar 
result has been reported by Clark et al. [23].  This can be explained 
by the high alcohol consumption common in males than in females. 
Alcohol consumption is prevalent in many countries, and is one of 
the factors most frequently associated with elevated liver enzyme 
levels and alcohol-induced liver diseases, such as hepatic steatosis 
[24]. Our study reveals that there was a high ALT and AST value 
above the normal unit for those who were negative for HBV. This 
is expected especially in an era where HIV prevalence is high and 
especially in Cameroon where the practice of Option B+ during 
which all persons who test positive for HIV are placed on anti 
retroviral therapy (ART). ART have shown to cause hepatotoxicity 
in some HIV clients [25,26]. 

Elevated values of ALT and AST have also been used to 
differentiate the pathology of the liver diseases. Chronic liver 
disease was higher in HBV positive 84(84.0%) while alcohol liver 
disease was higher in hepatitis negative 28 (30.4%) subjects. 
Cameroon is a country characterized with high alcohol intake [27]. 
As such the high prevalence of hepatotoxicity in those without HB 
could be attributed to high alcohol intake or the use of other drugs 
such as antiretroviral.  It has been reported that high alcohol intake 
can leads to risky behaviour that lead to high transmission HIV 
[27]. However further investigation on elevated gamma-glutamyl 
transferase needs to be carried to confirm alcohol liver [28,29].

Conclusion

Although the cause of hepatotoxicity is multi factorial, it is 
more common among HB patients. In addition we also found that 
hepatotoxicity is common in alcoholics. As such management of 
patients with liver disease should not only rely on the measurements 
of serum aminotransferases alongside the presence of the disease. 

Recommendation

Appropriate diagnosis prior to treatment should be 
implemented. All patients with elevated ALT and AST should be 
screened for both HIV and HB. Health campaign should be given on 
the adverse effect of alcohol in our community. 
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