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Abstract
Background: In Cameroon, some non-invasive methods used in the assessment of liver fibrosis in chronic hepatitis C (CHC) such
as liver stiffness or biomarker panels such as FibroTest® and Fibrometer ® are expensive and/or not easily accessible. However, the

Aspartate aminotransferase-Platelet Ratio Index (APRI) and conventional liver ultrasonography are readily available and can be used
in this resource-limited setting.

Aim of the Study: The aim of this study was to evaluate the diagnostic performance of APRI and conventional liver ultrasonography
in the assessment of liver fibrosis in patients with CHC in Cameroon.

Materials and Methods: We conducted a retrospective study at the Yaoundé University Teaching Hospital in Cameroon. CHC patients

≥ 18 years seen at this center from January 2015 to December 2017 with available results of FibroTest® were included in this study.

APRI was calculated for each patient and liver ultrasonography findings were obtained from patient files. The diagnostic accuracy of
APRI and liver ultrasonography was assessed using the area under the receiver operator curve (AUROC). The sensitivities, specificities, and predictive values of various cut-offs of APRI in detecting significant fibrosis and cirrhosis were determined using FibroTest®

as the standard.

Results: 81 patients were included with a mean age of 60.3 ± 9.3 years. The mean viral load was 6.02 ± 0.62 logIU/ml. APRI was

strongly correlated to FibroTest® (r = 0.52, p < 0.001). APRI’s AUROCs in diagnosing liver fibrosis were 0.766 and 0.774 for significant

fibrosis and cirrhosis respectively. Practically, an APRI > 0.5 had a sensitivity of 75.4% and a positive predictive value (PPV) of 88.5%
for significant fibrosis. APRI > 2 was 97.7% specific for cirrhosis and had a PPV of 93.8%. An irregular liver surface was highly specific for cirrhosis (p = 0.004). The diagnostic accuracy for liver cirrhosis significantly increased when APRI was combined with US

liver surface parameters (AUROC 0.802, p = 0.005). The combination of irregular liver surface and APRI ≥ 0.73 was 97.7% specific
for cirrhosis.

Conclusion: APRI score is useful in identifying patients at the main endpoints of hepatitis C-related fibrosis, especially when combined with ultrasound, and could be a potentially valuable tool in staging and appropriately managing patients with CHC in limited
resource settings.
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ALD: Alcoholic Liver Disease; ALT: Alanine Aminotransferase;
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are more readily available. FibroTest is the most widely validated
®

indirect serum marker panel, extensively studied in CHC [9-12]. It

APRI: Aspartate Aminotransferase-to-Platelet Ratio Index; AST:

has been shown to have excellent accuracy in identifying cirrho-

ase; EASL: European Association of the Study of Liver Disease; GGT:

meroon, it is not readily available to most patients both from a fi-

Aspartate Aminotransferase; AUROC: Area Under the Receiver
Operator Curve; CHC: Chronic Hepatitis C; CLD: Chronic Liver DiseGamma Glutamyl Transferase; HBV: Hepatitis B Virus; HCC: Hepa-

tocellular Carcinoma; HCV: Hepatitis C Virus; HIV: Human Immune
Deficiency Virus; IU: International Units; mm3: Millimeters Cube;

NAFLD: Non-Alcoholic Fatty Liver Disease; NPV: Negative Predicti-

ve Value; PPV: Positive Predictive Value; TE: Transient Elastography; ULN: Upper Limit of Normal; US: Ultrasonography; WHO: World
Health Organization

Background

Chronic Hepatitis C virus (HCV) infection is a major public he-

alth problem affecting an estimated 71 million individuals globally [1]. In Cameroon, the prevalence is estimated at 6.5% [2]. Since
2015, in collaboration with partners, constant efforts have been

made by Cameroonian authorities to get direct antiviral agents
(DAA) available at lower prices for patients with chronic hepatitis
C (CHC). However, despite the availability of DAA, only a small number of patients still have access to treatment, mainly due to the cost

of pretherapeutic work up including staging of hepatic fibrosis and
the lack of screening.

Liver fibrosis is a pivotal factor influencing the selection of the-

rapeutic options, the duration of treatment, and in determining the

prognosis of patients with chronic liver disease (CLD). To estimate
prognosis and guide management decisions, accurate staging of

hepatic fibrosis is a clinical and research priority. Although liver
biopsy is considered the gold standard for the assessment of fibrosis, it is invasive, associated with significant morbidity, and is often
limited by sampling errors and inter- or intraobserver variability

[3-5]. In addition, liver biopsy has been shown to yield nearly 25%
rate of discordance for fibrosis staging depending on several factors including the length of the specimen biopsy, the level of experience and the specialization of the pathologist [5-8].

In recent years, several noninvasive means have been develo-

ped to assess liver fibrosis in patients with CLD, notably in CHC pa-

tients. These non-invasive tests comprise of serum tests that are
habitually combined with other markers of advanced liver disease in to panels, and imaging tests mostly represented by transient

elastography (TE). Some of these panels such as FibroTest® and

Fibrometer® [9] are still protected by patents and are commerci-

ally available with proprietary bundle assays, whereas others such
as the Aspartate aminotransferase-Platelet Ratio Index (APRI) [10]

sis and significant fibrosis, the two main endpoints in CHC [12,13].

However, FibroTest® is costly, and in a low-income setting like Ca-

nancial and geographical standpoint.

With the advent of accessible and highly effective drugs for the

treatment of Hepatitis C in our setting, there is an increased demand for treatment from patients and consequently a need for

quick, accurate and readily accessible means of evaluation of liver
fibrosis in these patients.

Tests accessible and routinely done in these patients include As-

partate aminotransferase and platelet count, from which APRI can

be obtained, and conventional liver ultrasonography. These tests
have been shown to be relevant in assessing liver fibrosis.

Aim of the Study

The current study aimed at evaluating the diagnostic perfor-

mance of APRI and conventional liver ultrasonography in the eva-

luation of liver fibrosis in CHC patients with CLD in a resource li-

mited setting; using FibroTest® as the reference test for assessing
liver fibrosis.

Materials and Methods
A retrospective analytical study was carried out at the Yaoun-

dé University Teaching Hospital (YUTH) in Cameroon. YUTH is a
reference center for the treatment of viral hepatitis in Cameroon.
It offers Gastroenterology consultations weekly on 4 out of 5 busi-

ness days and holds monthly committees with other Gastroentero-

logists in the region to review all new files before the initiation of
antiviral therapy. Patients consulting for viral hepatitis come from
roughly all parts of the country.

The study focused on a three-year period from January 2015

to December 2017. All patients aged 18 years and above, seen at

the outpatient consultations for CHC and with available results for
aspartate transaminases, platelets count, FibroTest® and liver ult-

rasonography done within a 6 months period were included. Outpatient consultation registers were used to identify the files of pa-

tients who consulted for CHC during the study period. Patients who

fit the inclusion criteria were screened for exclusion criteria using
clinical and paraclinical data found in the patient’s record from the
previous 06 months. Clinical and biochemical and radiologic data

of retained participants, obtained from their medical records were
noted in a preconceived data collection form. Sampling was conse-
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cutive and exhaustive. We excluded all patients with liver tumors,

36 men. The mean age of the patients was 60.3 ± 9.3 years and ran-

Liver enzymes and APRI

in 15 patients (18.5%). Among the 69 patients who had data on

acute hepatitis, chronic hepatitis B and HIV co-infection, fatty liver
disease, decompensated cirrhosis, and congestive heart failure.

APRI was calculated using the formula = (AST elevation/platelet

count) x 100, where AST elevation = AST level/upper limit of the

normal (ULN) for the laboratory. The platelet count per mm3 was

ged from 38 years to 82 years. The most common comorbidity was
hypertension in 27 patients (33.3%). Diabetes mellitus was found
alcohol consumption, 13patients (18.8%) were recorded as being
alcohol consumers. 4 out of 51 patients (7.8%) were obese and

2 out of 70 patients (2.9%) were active smokers (Table 1). The

divided by 1000.

mean value of alanine aminotransferase was 66.2 IU/l and the mean

off points of APRI ≤ 0.50 to predict the absence of significant liver

mm3). The APRI index had a median value of 0.66 (Table 2). The

Among the APRI cut-off points tested were the classical cut-

fibrosis, APRI > 1.50 to predict the presence of significant fibrosis
and APRI >2 to predict cirrhosis [14].
FibroTest®

FibroTest® is not yet done locally in Cameroon and frozen se-

rum samples were therefore sent abroad for the test to be done. A
two to three weeks delay was necessary for the results to be avai-

lable. FibroTest® values and corresponding fibrosis stage according
to the Metavir classification ranging from F0 to F4 were obtained

from patients’ files. Significant fibrosis was defined as a FibroTest®

result of F ≥ 2 and cirrhosis was defined as a FibroTest result of F4.
Conventional liver ultrasound

The parameters used for the ultrasound (US) evaluation were:
1. Liver surface; scored 1 for smooth, 2 for irregular.

2. Liver parenchymal texture; scored 1 for homogenous, 2 for
heterogeneous 3- Liver size; scored 1 for normal size, 2 for
atrophy, 3 for hepatomegaly the sum of these three parameters was defined as the US score.

Statistical analysis

Data were recorded and analyzed using SPSS 23.0 Inc. 2011 Chi-

cago USA software. The mean and standard deviations of continu-

ous variables were reported. Mean distributions were compared
using the Mann Whitney U test, and the Spearman rank correlation

coefficient was used to assess the correlation between APRI and

FibroTest . The sensitivities, specificities, positive and negative
®

predictive values (PPV and NPV) of several cut-off points of APRI

in the detection of significant fibrosis and cirrhosis were evaluated. Areas under the receiver operator curve (AUROC) were used to
assess the diagnostic accuracy of APRI and liver ultrasonography.

Multivariate analysis was performed for prediction models. Statistically significance was set at p < 0.05.

Results

Characteristics of the study population
Overall, 81 patients were included in this study; 45 women and

value of aspartate aminotransferase was 67.0 IU/l. The mean value

for platelet count was 200456.8/mm3 (range: 23000 - 2240000/
mean viral load was 2,621,207.19 ± 4,666,181.56 IU/mL (6.02 ±
0.62 log IU/ml).

Parameter
Demographic parameters
Gender
Male
Female
Age groups
< 40
[40-49]
[50-59]
[60-69]
[70-79]
≥ 80
Mean age (year): 60.3 ± 9.3 (38-22)
Comorbidities
High blood pressure
Diabetes
Alcohol consumption (n = 69)
Obesity (n = 51)
Smoking (n = 70)

Fibrosis stages (according to Fibrotest®)
FOF1
F2
F3
F4

Virologic parameters

Genotype 1
Genotype 2

Genotype 4
Mean viral load: 2621207.19 ± 4666.181.56
IU/ml (6.02 ± 0.62 logIU/ml)

N (%)

45 (55.6%)
36 (44.4%)

2 (2.5%)
9 (11.1%)
24 (29.6%)
33 (40.7%)
10 (123%)
3 (3.8%)
77 (333%)
15 (18.5%)
13 (18.8%)
4 (7.8%)
2 (2.9%)
9 (11.1%)

15 (18.5%)
17 (21%)
40 (49.4%)
37 (45.7%)
20 (24.7%)
24 (29.6%)

Table 1: Baseline demographic, histologic and virologic
characteristics of the study population.
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Data
AST (IU/l)
ALT (IU/l)

Minimum Maximum
14

377

1.30

304

Platelet count
(/mm3)

23000

2240000

Prothrombin
ratio (%)

3.6

55.1

47.0

APRI (Median*)
Total Bilirubin
(µmol/l)

0.1

Mean

Standard
deviation

67.0

54.5

66.2

48

56.0

200456.8 239993.1

15.2

0.66*
13.2

100

7.9

84.1

12.5

Table 2: Biochemical characteristics of study population.

AST: Aspartate Aminotransferase; ALT: Alanine Aminotransferase.
Genotype 1 was the most frequent genotype, found in 37 pa-

tients (45.7%), followed by genotype 4 in 24 patients (29.6%), then
genotype 2 in 20 patients (24.7%).

For the liver ultrasound parameters, the liver surface was re-

gular in 87.7% of patients, the liver ultrasound structure was homogenous in 79% of cases, and its size was normal in 71.6% of ca-

Figure 1: Scatter plot of APRI index against FibroTest®.
2). Several cut-offs were used to predict significant fibrosis. The
highest sensitivity (75.4%) for the APRI to detect significant fibrosis was obtained at a cut-off of 0.5 with a PPV of 88.5%. As the
cut-off increased, the sensitivity decreased while the specificity in-

creased. At the 1.5 cut-off, APRI was 94.4% specific for significant
fibrosis with a PPV of 95.5% (Table 4).

ses. Overall, 59.3% of the study population had a normal US score.

The mean FibroTest® value was 0.67 ± 0.24. 70.4% of the patients

included had severe fibrosis or cirrhosis according to FibroTest®.

Concerning ActiTest®, 27.2% of patients had severe activity.

The APRI mean rank in the group of patients with severe fibrosis

or cirrhosis was 47.1 and was significantly higher than that in the
group of patients with no-to-significant fibrosis (Table 3).
Mean rank

N

F0 F1 F2

F3 F4

p-value

26.5

47.1

0.001

24

57

Table 3: APRI index mean difference between no-to-significant
fibrosis versus severe fibrosis.

Figure 2: Diagnostic accuracy of APRI for significant fibrosis.

Correlation between APRI and FibroTest®

The correlation between APRI and FibroTest®, assessed using

Spearman’s rank coefficient, was positive, strong and significant at
0.520 (p < 0.001) (Figure 1).

Diagnostic performance of APRI
To detect significant fibrosis
The diagnostic accuracy of APRI for significant fibrosis was eval-

uated using a ROC curve. The AUROC was 0.766 at p = 0.001 (Figure

F0-F1 vs Significant fibrosis (F≥2)
APRI Cut-off values

Sens./Specificity (%)
PPV/NPV

0.5

75.4/66.7
88.5/44.4

0.7

60.3/88.9
95/39

1.5

33.9/94.4

95.5/44.4

Table 4: Value of some APRI cut-offs to diagnose significant
fibrosis.
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To detect cirrhosis

Variable

The highest AUROC was that of APRI diagnosing cirrhosis

(0.774, p < 0.01) (Figure 3). At a cut-off of 2, APRI had a specificity
of 97.7% and a PPV of 93.8% for diagnosing cirrhosis, although the
sensitivity was low at 39.5% (Table 5).

Beta coefficient

p-value

APRI

0.191

0.001

Log Viral load (IU/ml)

0.125

0.005

Prothrombin ratio (sec)
US score

Total bilirubin (µmol/L)

0.007
-0.38

0.008

49

0.005
0.09

0.021

Table 6: Predictors of fibrosis as assessed by FibroTest®.

Combined APRI and ultrasound liver surface to detect cirrhosis
The accuracy of the combined APRI and US liver surface was su-

perior to that of APRI alone at diagnosing cirrhosis with an AUROC
of 0.802 (p < 0.001) (Figure 4). The ROC curve suggested that a

subject with an irregular liver surface and an APRI score ≥ 0.73 had
a specificity of 97.7% for cirrhosis.

Figure 3: Diagnostic accuracy of APRI for cirrhosis.

No cirrhosis versus Cirrhosis
APRI Cutoff values
Sens./Specificity

PPV/NPV

1

60.5/81.4
74.2/70

1.5

51.4/93
86.4/69

2

39.5/97.7
93.8/64.6

Table 5: Value of some APRI cut-offs to diagnose cirrhosis.

Diagnostic performance of liver ultrasonography
There was a poor correlation between liver ultrasonography as

assessed by the US score and FibroTest®, r = 0.24, p = 0.03. The

AUROC for diagnosing fibrosis were poor as well; 0.57 for significant fibrosis and 0.58 for cirrhosis.

Liver surface was significantly associated with cirrhosis (p =

Figure 4: Diagnostic accuracy of combined APRI and US liver
surface in detecting cirrhosis.

The sensitivity of liver surface irregularity at detecting cirrho-

sis also increased from 23% when alone to 47.4% when combined
with APRI.

0.004); although an irregular liver surface was poorly sensitive

Discussion

Linear regression model for predicting fibrosis as assessed by

liver ultrasonography to assess liver fibrosis in CHC patients.

(23.7%) in detecting cirrhosis, it was highly specific for liver cirrhosis at 97.7%.
FibroTest®
APRI score, viral load, prothrombin time and total bilirubin le-

vels were all independent and significant predictors of fibrosis as
assessed by FibroTest® (Table 6).

This study focused on the potential of APRI and conventional
APRI is based on routinely performed, inexpensive laboratory

parameters, and as such it is potentially the ideal tool for the sta-

ging of liver fibrosis in CHC patients and may guide management in
these patients in regions with limited health care resources.

Citation: Mathurin Pierre Kowo., et al. “APRI Score and Conventional Liver Ultrasonography Accurately Evaluate Liver Fibrosis in Hepatitis C Patients in
an African Hospital Setting". Acta Scientific Gastrointestinal Disorders 4.4 (2021): 45-53.

APRI Score and Conventional Liver Ultrasonography Accurately Evaluate Liver Fibrosis in Hepatitis C Patients in an African Hospital Setting
50

This study found APRI to have acceptable diagnostic accuracy

was however, lower than theirs, evaluated at 0.82 (95% confidence

Practically, values of APRI less than 0.5 could permit to ‘rule out’

higher than ours, who may have had more established cirrhosis at

in the detection of HCV-related fibrosis, with AUROCs of 0.766 and

0.774 for diagnosing significant fibrosis and cirrhosis respectively.
significant fibrosis, as well as APRI values of > 2 could ‘rule in’

cirrhosis. The diagnostic accuracy for liver cirrhosis significantly
increased when APRI was combined with US liver surface parame-

interval, 0.79 - 0.86). This discrepancy may due to the fact that the
percentage of males in all 17 studies included in their analysis was
diagnosis.

In order to draw clinical significance from our findings, we cal-

ters. A patient with an irregular liver surface and an APRI ≥ 0.73 had

culated the sensitivity, specificity, PPV and NPV of various cut-offs

Association between APRI and FibroTest®

To diagnose significant fibrosis

97.7% chances of having cirrhosis.

In this study, there was a significant difference in the mean APRI

values in different fibrosis stages, namely, between the groups of
no-to-significant fibrosis versus severe fibrosis. The mean APRI values increased as fibrosis got worse.

The correlation between APRI and FibroTest® was positive and

significant at 0.520, revealing a strong association between APRI
and FibroTest®. Also, APRI was found to be accurate in detecting

significant fibrosis (≥F2) and cirrhosis (F4); with the AUROC for

the diagnosis of cirrhosis being higher than the AUROC for diagnosing significant fibrosis.

These findings are in accord with numerous studies found in li-

terature. Crisan and collaborators in 2012 recruited 446 hepatitis
C patients from a clinic in Romania to evaluate the diagnostic ac-

of APRI in the diagnosis of different stages of liver fibrosis.

At a cut-off of 0.5, APRI had a 75.4% sensitivity and 66.7 specifi-

city in detecting significant fibrosis. Specificity increased at higher

cutoffs at the expense of sensitivity. Crisan D., et al. found a similar
sensitivity (71.92%) and specificity (66.67%) at a cutoff of 0.44

[15] while Shaheen AAM., et al. found a higher sensitivity of 81%
and a lower specificity of 50% [18]. An APRI cut-off of 0.5 has been
previously suggested to ‘rule out’ significant fibrosis [19].
To diagnose cirrhosis

A 0.7 cut-off yielded 71.1% sensitivity and 69.8% specificity.

The PPV was 67.5% and the NPV reached 73.5%. The moderately

high NPV suggested that patients with an APRI less than 0.7 were
likely not to have cirrhosis.

As the cut-off of APRI increased to 1.5 and 2, the specificities inc-

curacy of APRI in predicting fibrosis stages [15]. They obtained an

reased to 93 and 97.7% at the expense of their sensitivities at 51.4%

milar to 0.766 and 0.754 for significant and severe fibrosis obtai-

Health Organization (WHO) in its guidelines for the management

AUROC of 0.727 and 0.741 for APRI to diagnose significant fibrosis
(≥F2) and severe fibrosis (≥F3) respectively. These AUROCS are sined in this study.

Likewise, Streinu-Cercel., et al. in 2013 [16] conducted a similar

study in which they included 56 patients with hepatitis C from the
National Institute of Infectious Diseases in Bucharest, to evaluate

the accuracy of APRI and other non-invasive markers in predicting

FibroTest®. The AUROC for APRI to predict FibroTest® was 0.70 for

and 39.5% respectively. The PPVs for these cutoffs were 86.4% and
93.8% and the NPVs were 69% and 64.6%, respectively. The World

of CHC patients in 2014 referred to a similar specificity and sensi-

tivity of 94% and 48% at an APRI cut off of 2 [19]. Therefore, the
cut-offs found in this study would be appropriate to diagnose cirrhosis and may have important practical implications for the initiation of surveillance programs for hepatocellular carcinoma (HCC).

In Cameroon, FibroTest® and Fibroscan® which are well vali-

≥F2 and 0.83 for F4. Also, Wang and colleagues in 2017 recruited

dated tools for the assessment of fibrosis in CHC patients are not

an AUROC of 0.747 for APRI to predict cirrhosis (F4). Their optimal

objective of eradicating HCV and identify HCV patients with severe

1284 Asian patients with chronic hepatitis C in Taiwan to evaluate
non-invasive tests as predictors of liver fibrosis [17]. They obtained
cutoff to rule out cirrhosis was 1.3 with a negative predictive value

of 92.4%. A meta-analysis by Shaheen AAM., et al. [18] in a systematic review looking at the diagnostic accuracy of APRI for the pre-

diction of Hepatitis C-related fibrosis, obtained an AUROC of 0.76
[95% confidence interval 0.74 - 0.79] in detecting significant fibrosis. The AUROC for the prediction of cirrhosis in the present study

readily accessible because of their unavailability, their high cost
and the long delay to obtain the result. In order to attain the WHO

disease who need follow-up after successful anti- HCV treatment,

it is imperative to have cheap and readily accessible tools for the
assessment of fibrosis. The APRI score calculated based only on AST
level and platelet count appears to be a good alternative to Fibro-

Test® and FibroScan® to assess fibrosis during chronic hepatitis C

in resource limited countries as already recommended by WHO
[20].
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Association between Liver Ultrasonography and FibroTest

®

The association between US score and FibroTest was poor with
®

Limitation of the Study

51

The major limitation of our study is its retrospective nature,

a correlation coefficient of 0.24 (p = 0.032), this translated into a

characterized by possible unmeasured confounders. Furthermore,

rhosis.

studies in this setting involving a single operator for ultrasonog-

poor diagnostic accuracy of liver ultrasonography, with an AUROC

of 0.574 for predicting severe fibrosis and 0.584 for predicting cirIn 2005, Nishiura T and colleagues [21] found the US score to

be a reliable and effective alternative for histological staging in ch-

ronic liver disease. They studied 103 patients who had undergone
liver biopsy and found a correlation of 0.9524 between US scores
and fibrosis stage. The poor correlation observed in the current
study may be because ultrasonography, which is known to be ope-

rator-dependent, was performed by different radiologists, unlike in
their study. On the other hand, liver surface was significantly associated with cirrhosis (p = 0.004). In effect, the reproducibility of this
US sign has been proven by several studies [22,23]. In this study,

although an irregular liver surface was poorly sensitive (23.7%)

abdominal ultrasound for various patients was performed by dif-

ferent radiologists, which may have influenced the results. Further
raphy are therefore recommended to validate our results.

Conclusion

In this study, APRI proved to be relevant in identifying patients

at the main endpoints of HCV- related fibrosis. An APRI of less than

0.5 could permit to rule out significant fibrosis, whereas an APRI
≥ 2 was highly specific/predictive of liver cirrhosis. An irregular

liver surface was highly specific for liver cirrhosis. An APRI ≥ 0.73
associated with an irregular liver surface was 97.7% specific for

liver cirrhosis. In resource limited settings, APRI combined to liver
ultrasound could reliably be used to assess the severity of liver disease in patients with CHC.

in detecting cirrhosis, it was highly specific for liver cirrhosis at

97.7%. Previous studies have also confirmed the specificity of this
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