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Background and aim: Non- invasive
parameters of liver fibrosis are being
widely incorporated and adopted in
clinical practice, of them, 2 ratios APRI
and FIB-4 were proposed and applied.
The gamma-glutamyl transferase -toplatelet ratio (GPR) was developed and
investigated as available test that is useful
in predicting liver fibrosis stages in
chronic HBV patients. We aimed to
estimate the diagnostic performance of
GPR compared to APRI in assessing
different fibrosis stages estimated by
ultrasound based Transient Elastography
in chronic HCV Egyptian patients.

Results: GPR was significantly different
with fibrosis stage (p value <0.001) in
addition, higher GPR values associated
with increasing fibrosis stage. The mean ±
SD for GPR, APRI were 0.4 ± 0.31 and
0.38 ± 0.34 respectively. The AUROC of
the GPR and APRI in predicting
significant fibrosis (>F3) from nonsignificant fibrosis (< F3) was significant
with GPR AUC was 0.97 while APRI
AUC was 0.86. GPR at cutoff point 0.31
has sensitivity 92 %, specificity 88%,
PPV 86 % and NPV 91 %. While, APRI
at cutoff 0.26 has sensitivity 81 % and
specificity 78 %.

Methods: This prospective study was
conducted on 90 treatment-naive chronic
HCV patients. Fibrosis stages were
assessed by Transient Elastography.
Serum aspartate transferase, alanine
transferase, gamma-glutamyl transferase
and platelets were estimated. APRI and
GPR formulas were calculated.

Conclusion: The GPR represents a
simple, non-invasive, inexpensive model
for assessment of liver fibrosis. The GPR
is a more accurate model than APRI to
stage liver fibrosis in chronic HCV
patients in Egypt.

INTRODUCTION
Chronic liver injury whatever the
etiology leads to liver fibrosis. which
results in structural and functional
hepatic changes with extracellular
matrix accumulation in diffuse pattern
due to disturbed balance in their
production,
deposition,
and
degradation of fibrosis [1,2].
Different stages of fibrosis are
important issues for diagnosis, follow
up and treatment in patients with
chronic liver disease. For decades,
liver biopsy was believed to be the
standard reference for evaluating the

stage of fibrosis and degree of
inflammation with development of
different histological scoring systems
[3,4,5,6].
Although liver biopsy is considered
the gold standard in assessment of
liver fibrosis in addition to diagnosis
of some conditions but its drawbacks
as invasive procedure limit its use as
well as sampling variations and
patient’s preference [7, 8, 9]. Hepatic
fibrogenesis was originally considered
irreversible condition, but it now
considered as a dynamic process with
potential resolution and irreversibility.
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single snapshot diagnosis of fibrosis by liver
biopsy may not be representative of the
continuous fibrosis process over time which
further emphasize the need of repeated
monitoring of fibrosis [10,11,12].
From all this points a question about the role of
liver biopsy as the gold standard in estimating
the diagnosis, severity and prognosis of fibrosis
[13,14]. Non-invasive assessment tools of liver
fibrosis have showed essential role in the
previous few years with development of a wide
spectrum of non-invasive tools starting from
different direct and indirect markers to imagingbased techniques. These non-invasive parameters
are widely used in clinical practice [15,16,17,18],
some have been validated in different studies,
like transient elastography and the Fibrotest/
Fibrosure in Europe, especially in chronic HCVrelated cirrhosis [19]. Furthermore, no ideal
model or test could replace liver biopsy
completely which still the main tool to diagnose
some complex hepatic problems in chronic liver
disease [20].
Aspartate aminotransferase-to-Platelet ratio
index (APRI) and fibrosis index based on the 4
factors (FIB-4) are 2 ratio models that have
proposed and applied as indirect markers of liver
fibrosis [21, 22].
Lemoine and his colleagues have evolved
gamma-glutamyl transferase -to- platelet ratio
(GPR) model, as helpful test that is valuable in
chronic hepatitis B (CHB) patients in West
Africa for estimation of the level of fibrosis in
liver tissue [23]. Gamma-glutamyl transferase is
a membrane-bound enzyme that is essential for
synthesis of glutathione and has been considered
a biomarker of hepatocellular damage [24].
In our study, we aimed to assess the diagnostic
performance of GPR compared to APRI for
estimation of different stages of fibrosis
estimated by ultrasound based Transient
Elastography (TE) in chronic HCV Egyptian
patients.

227

Medicine, Menoufia University in the period
between August 2018 and January 2020.
Patients with the following criteria were included
in the study: age more than 18 years, +ve HCV
antibodies that were confirmed by PCR for
HCV-RNA and all are naïve to treatment.
Patients with previous HCV treatment or HIV
coinfection in addition to patients with chronic
conditions other than hepatitis C that could lead
to liver inflammation and fibrosis such as,
autoimmune hepatitis, other chronic viral
infections as chronic HBV & HDV, cholestatic
or metabolic liver diseases, hepatocellular
carcinoma (HCC) patients and patients with
chronic alcohol consumption were excluded
from this study. Our research was executed in
correspondence with the Declaration of Helsinki.
All participants provided an informed consent
before being included in the study.
For all patients, history taking and clinical
evaluation were done. Liver function tests
[aspartate
transaminase
(AST),
alanine
transaminase
(ALT),
gamma-glutamyl
transferase (GGT), serum total and direct
bilirubin, serum albumin, prothrombin time and
international normalized ratio (INR)], and
complete blood count were assessed in addition
to imaging studies including abdominal
ultrasound and Transient Elastography.
Assessment of fibrosis stages:
Fibrosis stages were assessed by performing
Transient Elastography (TE) (FibroscanR,
EchosensR, Paris, France). Results in
Kilopascals (Kpa) were expressed and
corresponded to the median value of ten
standardized measurements. A success rate of at
least 60 percent of the total number of
acquisitions with interquartile range lower than
30 percent of the median value, were considered
reliable [25].

MATERIALS AND METHODS

Patients with suspected liver inflammation (those
with elevated hepatic transaminases > 2 folds
from the upper limit of normal) [26,27], those
with body mass index more than 28 as well as
postprandial measurements were excluded to
avoid unreliability of the results [28].

Study population:

Laboratory assays:

This prospective research was performed on
ninety participants. They were treatment-naive
chronic HCV patients recruited from HCVtreatment clinic at National Liver Institute (NLI)
and Tropical Medicine department, faculty of

For platelet assessment, a Sysmex-XT4000i
automated haematology analyzer and auxiliary
reagents with normal range of platelet count
(125-350) × 109/L. For evaluation of liver
enzymes
(aspartate
transferase,
alanine
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transferase, and gamma-glutamyl transferase) a
Hitachi 7600 automated biochemistry analyzer
and auxiliary reagents were used, with normal
ranges were (15-40) IU/L, (9-50) IU/L, and (1060) IU/L respectively.
The third generation enzyme immunoassay
(Ortho HCV version 3.0 ELISA; Ortho- Clinical
Diagnostics INC., Raritan. NJ, USA) was used
for detection of Anti-HCV antibody. HCV RNA
level was measured quantitatively by means of
Abbott Real Time HCV RNA Assay with lower
detection limit 15 IU/ml.
Models calculation:
The formulas for GPR, APRI, are as follows:
 GPR =
 APRI =

[23]
[21]

(ULN = upper limit of normal for that
laboratory).
Statistical analysis:
The baseline characteristics of patients are
presented as follows: normal distribution data as
mean ± standard deviation, non-normal
distribution continuous data as median
(interquartile range (IQR), and categorical
variables as number (percentage). Chi-square test
(for categorical variables), Mann–Whitney test
(for
non-normal
distribution
continuous
variables), and t test (for normal distribution
variables).
Receiver operating characteristic (ROC) curve
and the area under the ROC curve (AUROC)
were used to evaluate the diagnostic performance
of GPR versus APRI in predicting the different
levels of liver fibrosis. All statistical analyses

were carried out using the SPSS statistical
software version 15.0 (SPSS Inc., Chicago, IL).

RESULTS
The baseline characteristics of the patients
included in our study were presented in Table 1.
The majority of patients were men (66.7%),
females represented 33.3%, with mean ± SD for
age was 48.18 ± 9.8 years. The fibrosis stages
measured by Fibroscan were distributed as
follow, F0 in 18 patients (20%), F0-F1 in 4
cases (4.4%), F1-F2 in 10 patients (11.1%), F2 in
2 patients (2.2%), F3 in 9 cases (10%), F3-4 in 7
patients (7.8%) and F4 was present in 26 patients
(28.9%). The mean ± SD for GPR, APRI were
0.4 ± 0.31 and 0.38 ± 0.34 respectively.
Table 2 represented the distribution of different
fibrosis stages in relation to the age of the
patients, GPR and APRI. We found that mean ±
SD of different stages of fibrosis was statistically
varied with different age groups (p value was
<0.001). In addition, GPR and APRI were
significantly different with fibrosis stage (p value
was < 0.001). Furthermore, we observed higher
GPR and APRI with increasing fibrosis stage.
Receiver operating characteristic curve (ROC
curve) analysis as a diagnostic performance in
differentiating between significant (> F3) and
non-significant (< F3) fibrosis revealed that The
AUROC of the GPR and APRI in predicting
significant fibrosis were significantly larger than
the area under the diagonal reference line as
presented in table 3 and figure 1
GPR at a cutoff point 0.31 has sensitivity 92 %
and specificity 88% with PPV and NPV 86 %
and 91 % respectively. However, APRI at a
cutoff point 0.26 has sensitivity 81 % and
specificity 78 % with PPV 75 % and NPV 82 %
(table 4)

Table (1): Baseline Characteristics of the Study Population.
Characteristics
Age, years (mean ±SD)
Fibroscan staging (Kp)

no (%)
48.18 ± 9.8
F0
18 (20%)
F0-F1
4 (4.4%)
F1
14 (15.6)
F1-F2
10 (11.1%)
F2
2 (2.2%)
F3
9 (10 %)
F3-F4
7 (7.8 %)
F4
26 (28.9 %)
0.4 ± 0.31
GPR (mean ± SD)
0.38 ± 0.34
APRI (mean ± SD)
GPR; gamma-glutamyl transferase -to- platelet ratio, APRI; Aspartate aminotransferase-to-Platelet ratio index
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Table (2): Distribution of different fibrosis stages in relation to the age of the patients, GPR and
APRI.
(mean
F0
F0-F1
F1
F1-F2
F2
F3
F3-F4
F4
± SD) (n =18) (n = 4)
(n=14)
(n=10)
(n= 2)
(n = 9)
(n = 7) (n =26) ANOVA P value
42.2±9.3 38.7±14.8 47.7±9.4 45.5± 4.8 42.5±20.5 52.6± 9 49.5±6.1 53.5±8.1
3.7
<0.001
Age
GPR 0.15±0.09 0.26±0.04 0.21±0.1 0.21±0.05 0.3 ± 0.03 0.64±0.27 0.43±0.12 0.68±0.34 13.4 <0.001
5.7
<0.001
APRI 0.16±0.07 0.13±0.02 0.26±0.1 0.26 ± 0.1 0.24±0.11 0.54±0.43 0.42±0.4 0.64±0.4
GPR; gamma-glutamyl transferase -to- platelet ratio, APRI; Aspartate aminotransferase-to-Platelet ratio index

Table (3): Area Under the curve (AUROC) of GPR and APRI to differentiate between nonsignificant (< F3) & significant (> F3) fibrosis.
Area
Std. Errora Asymptotic Sig.b
Asymptotic 95% Confidence
Under the
Interval
curve
Lower Bound
Upper Bound
.970
.014
.000
.942
.997
GPR
.865
.038
.000
.791
.939
APRI
GPR; gamma-glutamyl transferase -to- platelet ratio, APRI; Aspartate aminotransferase-to-Platelet ratio index
Test Result Variable (s)

Table (4): Optimal cut-offs of GPR and APRI in predicting significant fibrosis.
GPR
APRI

Cut-off value
0.31
0.26

Sensitivity (%)
92
81

Specificity (%)
88
78

PPV (%)
86
75

NPV (%)
91
82

GPR; gamma-glutamyl transferase -to- platelet ratio, APRI; Aspartate aminotransferase-to-Platelet ratio index,
PPV; positive predictive value, NPV; Negative predictive value.

Figure 1: The ROC curves of APRI and GPR in differentiating between non-significant (< F3) &
significant (> F3) fibrosis
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DISCUSSION
Chronic liver injury leads to hepatic fibrosis [1].
Non-invasive tools for assessment of fibrosis as
different serum direct and indirect markers in
addition to imaging- based techniques were
utilized. Those non- invasive tools are frequently
used in clinical practice [15].
Lemoine and his colleagues have developed a
model of gamma-glutamyl transpeptidase-toplatelet ratio (GPR), as an available test that
could be useful in predicting the levels of liver
fibrosis in patients with chronic hepatitis B
(CHB) in West Africa. [23] In our research, we
aimed to assess the diagnostic performance of
that ratio (GPR) in comparison with the APRI
score for estimation of different stages of fibrosis
estimated by ultrasound based Transient
Elastography (TE) in chronic HCV Egyptian
patients.
In our study enrollment occurred to chronic HCV
patients who were candidate for antiviral
treatment for assessment of severity of fibrosis
before starting antiviral treatment using transient
elastography (fibroscan). In spite of its high
diagnostic performance, the Fibroscan device is
still expensive and requires annual maintenance.
In addition, in Egypt the machine is only
available in few main hospitals all over the
country, so there is a need to simple, precise,
inexpensive and non-invasive test to assess the
severity of fibrosis in comparison to fibroscan.
We staged the chronic HCV patients using the
fibroscan from F0 to F4. When we applied GPR
score in different fibrosis stages, we observed
that GPR was significantly different with varied
stages of fibrosis and the p value was <0.001.
These results matched with Vardar et al who
reported that GPR is suggested as a potential
biomarker of fibrosis in a Turkish cohort [29].
Furthermore, we observed higher GPR with
increasing the fibrosis stage its values were 0.64
±0.27, 0.43±0.12 and 0.68 ±0.34 in F3, F3-4 and
F4 respectively, however lower values were
detected in F0, F0-1, F1, F1-2, F2 they were 0.15
±0.09, 0.26 ± 0.04, 0.21 ±0.1, 0.21 ± 0.05 and
0.3 ± 0.03 respectively. It was previously
reported by Lemoine et al. [23] who developed
the novel model of GPR that this model was
valuable in predicting the levels of liver fibrosis
in CHB patients in West Africa.

transpeptidase-to- platelet ratio (GPR) in
predicting significant fibrosis (≥F2), extensive
fibrosis (≥F3) and cirrhosis (≥F4) was near to or
higher than those of FIB-4 and APRI scores
utilizing the METAVIR pathological scoring
system as a reference [23]. Similarly, Bedossa et
al. [30] has concluded that GPR was a significant
test in detection and grading of hepatic fibrosis.
These results were also confirmed by Zeng and
his colleagues [31] when studying the
performance of different easy, simple and noninvasive models for the assessment of significant
liver fibrosis in chronic hepatitis B patients. They
reported that GPR is deemed as a considerable
test.
In the present study, the diagnostic performance
of APRI and GPR in differentiating between
non-significant (< F3) and significant (> F3)
fibrosis by ROC curve analysis revealed that
AUROC of the GPR and APRI in predicting
significant fibrosis were significantly larger than
the area under the diagonal reference line. The
AUC of the GPR was 0.97 while that of APRI
was 0.865, which means that GPR is a valuable
test to differentiate between significant and nonsignificant hepatic fibrosis where GPR at a cutoff
point 0.31 has sensitivity 92 % and specificity
88% with PPV and NPV 86 % and 91 %
respectively, and APRI at a cutoff point 0.26 has
sensitivity 81 % and specificity 78 % with PPV
75 % and NPV 82 %. These finding indicate that
GPR performance in predicting different stages
of liver fibrosis is better than those of APRI.
Previous reports on chronic HBV supported our
findings, Where Lemoine et al. [23] in his cohort
study has proposed that cutoff points of
GPR > 0.32 and >0.56 could be utilized for
prediction of significant fibrosis and cirrhosis,
respectively. In a study conducted by Liu and
his colleagues [32] on HBeAg-positive and
HBeAg-negative patients, they reported that
utilizing the cut-offs of GPR by Lemoine et al, in
patients with HBeAg-positive and HBeAgnegative chronic liver disease the sensitivity and
specificity in predicting significant fibrosis were
74.4% and 66.6%, 73.2% and 65.3%,
respectively. They reported that regarding the
role of APRI, FIB-4 and GPR in prediction of
different stages of liver fibrosis, all have
moderate accuracy with GPR showed the best
performance.

A preliminary investigation has pointed out that
the diagnostic performance of gamma-glutamyl
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CONCLUSION

3.

Results demonstrated the remarkable role of
GPR as a simple, accurate, non-invasive and
inexpensive alternative test to Fibroscan for
assessment of liver fibrosis in resourceconstrained countries like Egypt, in addition
GPR performance is better than APRI scoring
system. These findings might encourage the
future use of GPR in evaluating liver fibrosis.
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Chronic liver injury whatever the etiology
leads to liver fibrosis. Different stages of
fibrosis are important issues for diagnosis.
Although the liver biopsy is considered the
gold standard in assessment of liver fibrosis
but its drawbacks as invasive procedure
limits its use.
Gamma-glutamyl transferase -to- platelet
ratio (GPR) model, as helpful test that is
valuable in chronic hepatitis B (CHB)
We observed that GPR was significantly
different with fibrosis stage.
GPR represents a simple, non-invasive,
inexpensive model for assessment of liver
fibrosis.
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