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Abstract: Background and Aims: In HCV infected patients, liver biopsy is considered essential to stage liver fibrosis.
Procedure of liver biopsy is invasive, expensive and not suitable for all patients. The present study aimed to evaluate the
diagnostic accuracy of the readily available non-invasive fibrosis indexes for the fibrosis progression discrimination in
chronic HCV mono infected and co-infected Schistisoma mansoni patients and to find a better combination of existing
non invasive markers. Methods: The study included 100 genotype 4 HCV mono-infected and S. mansoni co-infected
patients who underwent liver biopsy. The degree of fibrosis was scored according to the METAVIR staging system.
The readily available AAR, APRI, FI, FCI, FT and FIB-4 serum indices. were tested in the patients. Results: There was
a significant relationship between fibrosis stages and serum indexes except AAR and FCI (P > 0.05). AUROC of FT
was higher than other indexes (P < 0.05) for differentiating minimal fibrosis (F1) from significant fibrosis (F2-F4).
Also, FT showed high AUROC to predict cirrhosis. In HCV mono infected patients, minimal fibrosis can be identified
using FCI and FT with sensitivity 57% for both , and specificity 58% and 57% respectively while cirrhosis can be
identified using FI, FIB-4, APRI, FT, and AAR with sensitivity 100%, 75%, 100%, 50% and 100% and specificity
53%, 77%, 60%, 100%, and 59% respectively. In HCV/S. mansoni coinfection patients, minimal fibrosis can be
identified using FT, FIB-4, APRI, FI, FCI and AAR with sensitivity 70%, 70%, 71%, 70% 60% and 60% and
specificity 61%, 75%, 55%, 62%, 55% and 50% respectively while cirrhosis can be identified using FT, FI, FIB-4, and
FCI with sensitivity 88%, 88%, 50% and 50% and specificity 52%, 70%, 60%, and 58% respectively. Moreover, S.
mansoni anti-SEA was poorly significant with fibrosis stages. Conclusion: All methods used for predicting liver
fibrosis were directly, and significantly, correlated with histological findings, but FT , FI, and APRI score had the
strongest correlation with fibrosis severity while, AAR, and FCI showed significantly low ‘r’ index. These results
suggest that the using FT as a first-line test in the social health centers seems feasible and effective.
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1. Introduction immunity (7). Prevalence of periportal thickening and
Viral hepatitis C is a serious liver disease fibrosis (PPT/F) increased significantly  with
affecting 180 million people worldwide (1). The increasing intensity of S. mansoni infection (8).
severity of the disease associated with Hepatitis C Staging liver fibrosis is considered to be an
Virus (HCV) infection varies from asymptomatic essential part in the management of patients with
chronic infection to cirrhosis and hepatocellular chronic hepatitis C (CHC), because it provides
carcinoma (2). Egypt has the highest HCV prevalence prognostic information and, in many cases, assists in
in the world, with an overall prevalence of 12% therapeutic decisions (9). At present, liver biopsy is
among the general population, 40% in persons above still most commonly used as reference standard for the
40 years of age, and even higher among persons in assessment of liver fibrosis. However, its expense, risk
rural areas (3). Genotype 4 is the predominant of side-effects, and potential inaccuracy from
genotype of HCV in Egyptian patients (4). sampling and observation errors reduce its utility for
Schistosomiasis and HCV co-infection is frequent liver fibrosis screening (10).
common in Egypt. Some authors postulated an Currently, there are several non-invasive
evidence of the association between the diagnostic methods for determining liver fibrosis that
schistosomiasis treatment campaigns and the high are being validated, such as blood markers and
HCV sero-prevalence rates observed in Egypt (5). imaging methods (11). Several scoring systems like
Patients with HCV/Schistosoma mansoni co-infection AST to ALT ratio (AAR), AST-Platelet ratio (APRI),
have a more rapid progression of HCV liver fibrosis Fibrotest (FT), Fibrosis Index (FI) and FIB-4 with
than do those with HCV infection alone and exhibited different thresholds to predict presence or absence of
higher titers of HCV RNA (6). Schistosomiasis per se fibrosis or cirrhosis in patients infected with HCV had
may cause the persistence of viremia due to reduced been proposed (12-17).
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Recently, a new marker FCI (fibrosis cirrhosis
index) had been postulated to predict fibrosis in HCV
infected patients (18).

The purpose of our study was to evaluate and
compare the diagnostic performance of the readily
available non-invasive serum indexes including FT,
AAR, APRI, FI, FIB-4 and FCI to find accurate and
reliable non-invasive markers for evaluating fibrosis
progression in HCV with or without Co
schistosomiasis infection.

2. Methods
Patients

We carried out a retrospective cross-sectional
study of all patients with documented HCV who
underwent a liver biopsy between January 2010 and
June 2011 at the outpatient clinic of the Tropical
Medicine Department of Mansoura University
Hospital. Elevated aminotransferase (ALT greater
than 45 TU/L for >6 months (measured on at least two
separate occasions), detectable levels of HCV-RNA
and compatible hepatic histology were mandatory for
the diagnosis of chronic liver disease secondary to
HCV infection. Liver biopsies were performed on
patients who were potential candidates for interferon
plus ribavirin therapy. Consents were obtained from
subjects included in the study. The study was
approved by ethical committee of Mansoura Faculty
of Medicine, Egypt.
Exclusion criteria

Patients who received a previous course of INF
or immunosuppressive therapy or who had clinical
evidence of Hepatitis B infection, HIV infection, end-
stage renal disease, autoimmune disorders, liver
cancer or complication of portal hypertension
(variceal bleeding , encephalopathy, ascites, Child-
Pugh B or C), were excluded from the study. Also,
patients who had hemoglobin lower than 12 g/dl,
pregnancy, neoplastic  disease, uncontrolled
psychiatric disease, severe cardiac disease; alcohol or
drug abuse and a contraindication for liver biopsy
(low platelet count < 70,000 plt/mm3, prolonged
prothrombin time or decompensated liver cirrhosis)
were excluded. This study included 100 patients (M/F
84/16; mean age 43.9 + 7.8 (range 27-62 years).
HCYV RNA detection and quantitative PCR

HCV infection was first documented in all
patients by  third-generation enzyme-linked
immunosorbent assay (Abbott anti-HCV ELISA,
Abbott Lab, IL, USA). RNA was extracted from 140
ul serum samples using QIAamp viral RNA extraction
kit (Qiagen USA cat # 52906) according to the
manufacturer’s protocol. The HCV viral load was
measured by Real time PCR, Stratagene Mx3000P
Real-Time PCR System with a sensitivity of
approximately 15 TU/ml.
HCYV genotyping
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Samples positive for HCV-RNA by real time
PCR were subjected to genotyping of HCV, by RT-
PCR for the core domain using the primers modified
by Ohno et al. (19).

Histological evaluation of biopsy samples

The histological evaluation of paraffin-embedded
liver specimens was carried out at the Pathology
Department, Mansoura faculty of Medicine, following
the recommendations of the Patient Care Committee
of the American Gastroenterological Association (20).
Ultrasound was routinely used to determine the
percutaneous biopsy site. Liver fibrosis was estimated
according to METAVIR scoring system (21).
Histological staging based on the degree of fibrosis
have five degrees of fibrosis: as FO (no fibrosis), F1
(mild portal fibrosis without septa), F2 (moderate
periportal fibrosis with few septa), F3 (severe fibrosis,
fibrous septa with architectural distortion but with no
obvious cirrhosis (bridging fibrosis) and F4
(cirrhosis).

We further grouped fibrosis stages as FO-F1
(minimal fibrosis), F2-F3 (advanced fibrosis), and F4
(cirrhosis), F2, F3, F4 (significant fibrosis).

Clinical and Laboratory data of Biomarkers of
fibrosis

A complete clinical evaluation was performed on
each patient. Immediately prior to the liver biopsy, 3
venous blood samples were obtained from all subjects
and were processed in our hospital’s laboratories’.
EDTA blood samples were subjected to complete
blood counts as (HB, Platelets, WBCs), by automated
Sysmex 800. Sera were separated and tested for
Albumin, aspartate aminotransferase (AST), ALT,
total  bilirubin, gamma-glutamyl transpeptidase
(GGT), alkaline phosphatases (ALP) and total
cholesterol ; using a Hitachi 902 Analyzer (Roche
Diagnostics, Branchburg, NIJ). Also, Prothrombin
index, INR by Sysmex 540 coagulation analyzer (Dad
Behring) was measured. Frozen serum stored at -80°C
were analyzed for further assays to determine the
special biomarkers designed to estimate the stage of
fibrosis: Haptoglobin and Apolipoprotein A1 (Apo
Al) concentration by Radial immunodiffusion
(DIFFU-PLATE; Biocientifica®, SA, Buenos Aires),
Alpha-2-macroglobulin: Quantitative determination
using Turbidimitry technique (SPINREACT, S,A.
Ctra, Santa Coloma)

Bilharisiasis ELISA

Serological detection of anti-S masoni IgG
antibodies was done using the indirect ELISA
technique where microtitration plates were sensitized
using Schistosoma soluble egg antigen.

Anti-Sm IgG was tested by ELISA as follow;

Schistosoma mansoni soluble egg antigen (SEA)
was prepared according to the method described (22).
Total IgG responses to S. mansoni SEA was measured
by indirect enzyme-linked immuo-sorbent assay
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technique (ELISA) according to the general principles
described by Engvall and Perlmann (23). Briefly,
Maxisorb polystyrene flat-bottomed micro-titration
(Nunc, Roskilde, Denmark) plates were coated by
overnight incubation (ON) at 4°C with 5 pg/ml
antigen. The plates were washed six times in between
each incubation step. Following the blocking step
[0.1% (w/v) bovine serum albumin (BSA) (Fraction
V, Sigma, MO, USA) in 0.035 M phosphate-buffered
saline (PBS), pH 7.8, 1 h incubation at 37°C], the
serum samples were loaded into the wells and
incubated for 1 h at room temperature (RT). Sera were
diluted 1/200 for IgG. All samples were tested in
duplicate. As detecting antibodies, rabbit-anti-human
IgG labeled with peroxides diluted 1/2000 (from
Sigma, MO, USA) was used. Incubation times were 1
h at RT. Finally, the assays were developed using 3,
3’, 5, 5 tetramethyl-benzidine (TMB) (Sigma, MO,
USA), incubated for 15 min in the dark, and stopped
by adding 20 % H2SO4. Absorbance at wavelength of
450 nm for substrate colour and 620 nm as reference
was measured using ELISA Reader (Robbonic -
India). Absorbance of the samples and the control
plates without coating antigens were subtracted from
the absorbance of the same samples. Antibodies
concentration was calculated from optical densities.
The following scores were evaluated for
predicting liver fibrosis: AAR, APRI (AST to platelet
ratio index), Fibrosis Index (FI), Fibrotest (FT),
Fibrosis / cirrhosis index (FCI) and FIB-4 indices.
e  AAR (12)= AST (IUN)/ ALT (1U/N)
e APRI (13)= [{AST U1y
(IU/1)} x100]/ platelet count (10°/1)
e FI (15) = 8.0 - 0.01 x PLT (109/1) - serum
albumin(g/dl)
e FIB4 (16) = [Age (Years) x AST
(IU/D]/[Platelet count (x 109/1) x ALT (1U/1)1/2]
e FT (24) = .includes o2-macroglobulin,
apolipoprotein A1, haptoglobin, total bilirubin,
and GGT, adjusted for age and gender. Fibrotest
was calculated using the following formula that
is available on the USPTO website
(http://www.uspto.gov; Patent no. 6,631,330): f=
4.467 log [a2-macroglobulin (g L)1)] ) 1.357 log
[haptoglobin (g L)1)] + 1.017 - log [c-glutamyl
transpeptidase (IU - L)1)] + 0.0281 [age (years)]
+ 1.737 log [bilirubin (I mol L)1)]) 1.184
[apolipoprotein Al (g L)1)] + 0.301 sex
(female = 0; male = 1)) 5.540 .
e FCI (18) = (ALP x Bilirubin) / (Albumin x
Platelet count)

ALT ULN

Statistical analysis

The data was analyzed using statistical package
SPSS version 16 for windows. A P value of 0.05 was
considered statistically significant. All data was
presented as mean values. Spearman’s rank correlation
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was used to assess the significant association between
continuous variables and liver fibrosis stages. The
student t-test was used to compare arithmetic means
and parameters while Chi-square (X2) test was used to
compare categorical data, correlation with Fisher’s
exact test was used when appropriate. Patients were
divided into three main groups as, patients with no or
minimal fibrosis (F1), patients with advanced fibrosis
(F2-F3) and patients with cirthosis (F4). The
independently distinguished values of biochemical
markers and AAR, APRI, FIB-4, FCI, FT and FI
indices for the prediction of significant fibrosis and
cirrhosis were evaluated using univariate regression
analysis. Area under the receiver operating
characteristic (ROC) curves (AUROCs) was used to
compare and deduce the diagnostic accuracies of the
selected biomarkers.

3. Results

The demographic and clinical outcomes of the
100 HCV genotype 4 infected patients explained in
Table 1. The evaluation of chronic HCV activity
(inflammatory grade) showed mild chronic hepatitis in
50 patients, moderate chronic hepatitis in 30 patients
and severe chronic hepatitis in 20 patients. According
to the Metavir scoring system, the severity of liver
fibrosis in the study group of 100 patients with chronic
hepatitis C was graded as follows: 50 patients had
stage 1 fibrosis (F1); 29 patients had stage 2 fibrosis
(F2); 9 patients had stage 3 fibrosis (F3); and 12
patients had cirrhosis (F4).

The different variables in fibrosis stages (Table
2). Most of studied patients were of mild and
moderate fibrosis (F1-F2) (79/ 100). The distribution
of liver fibrosis stages with regard to age and gender
of patients showed no significant differences. Viral
load was significant among fibrosis stages. It
gradually increased in advanced fibrosis and cirrhosis.
The discriminative values of the biochemical markers
for the prediction of different fibrosis stages were
determined by logistic regression analysis. By
univariate analysis (P< 0.05), viral load, Hb level,
bilirubin, ALT, AST, platelet count and haptoglobin
levels were significantly associated with various
fibrosis stages.

Schistosma mansoni (S. mansoni) Soluble Egg
antigen antibodies (anti-SEA) levels were significantly
different between fibrotic stages with higher levels in
cirrhotic patients

The relationship between the fibrosis stages and
six serum indices: AAR, APRI, FI, FT, FCI and FIB-4
is illustrated in Figure 1&Table 2. There was a
significant relationship between fibrosis stages and
serum indexes (P < 0.05) except AAR and FCL. A
gradual increase in the level of APRI, FI, FT and FIB-
4 indexes was observed in fibrosis stages. The cutoff
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values and AUROCs of the serum non-invasive
indices scores are shown in Table 3.

In HCV patients (both S. mansoni positive and
negative), we analyzed the sensitivity and specificity
of each index for minimal (F1), advanced (F2-F3), and
cirrhosis (F4). In HCV/S. mansoni coinfection

APRI for distinguishing between different fibrotic
stages in HCV/S. mansoni coinfection patients. As

regard HCV mono infected patients.

Table 1: Demographic, clinical, and liver histological
features of 100 chronic HCV genotype 4 infected

patients, minimal fibrosis can be identified using FT, patients.
FIB-4, APRI, FI, FCI and AAR with sensitivity 70%, Patients
70%, 71%, 70% 60% and 60% and specificity 61%, Features Mean (+ SD)
75%, 55%, 62%, 55% and 50% respectively while Sex (Male/Female) 84/16
cirrhosis can be identified using FT, FI, FIB-4, and Age (years) 439+78
FCI with sensitivity 88%, 88%, 50% and 50% and Viral load (IU/ml) 1.46x10° + 3x 10°
specificity 52%, 70%, 60%, and 58% respectively Hb level (12-16g/dl) 13.6 + 1.46

In HCV mono infected patients, minimal fibrosis Platelet count (140-450 x 10° /) 17046
can be identified using FCI and FT with sensitivity ALT (0-451U/1) 64.2439.2
57% f:OI' bOth. , al’ld .SpCCIﬁClt}{ 58% al’ld. 57% ALP (0-921U/1) 60.67+26.1
respectively while cirrhosis can be identified using FI, AST (0-401U/) 63.8445.7
FIB-4, APRI, FT, and AAR with sensitivity 100%, .
75%, 100%, 50% and 100% and specificity 53%, ?(:l; g).;tOIg/l) 01 Imordl ;‘72 4:39377
77%, 60%, 100%, and 59% respectively. otal Bilirubin (0.1-1mg/dl) bt

AUROC of FT was higher than other indexes (P Albumln (3'5._ 2.1 g/d) 4.12047
< 0.05) for differentiating minimal fibrosis (F1) from Ap ollpoprgteln A1(0.7-1.69 g/L) 1.7+0.82
significant fibrosis (F2-F4) (Figure 2). As shown, the Haptoglobin, (0'8'3, gb) 0.96+0.69
order of performances of blood tests for minimal or Alfa.Z-Macr.o.globuhn (1.3-3 g/L) 2.94+0.96
significant fibrosis were differed from that of B cliza Positive (OD=0.4) 0.6327+0.41
cirrhosis. AAR 1.05+0.46

Spearman correlation between each serum index FT 0.42+1.41
score and fibrosis stages was high for FT, FI, and APRI 0.68+0.6
APRI Table 4. FI 1.98+0.78

All methods used for predicting liver fibrosis FIB-4 0.59+0.57
were directly, and significantly, correlated with FCI 0.38+0.26
histological findings, but FT (r = 0.62), FI (r = 0.57), Histological Fibrosis stage
and APRI score (r = 0.51) had the strongest F1(minimal fibrosis) 50
correlation with fibrosis severity while FFIB-4, AAR, F2 29
and FCI showed significantly low ‘r’ index. Moreover, F3 9
S. mansoni anti-SEA was poorly significant correlated F2+F3 (advanced fibrosis) 38
with fibrosis stages. o F4 (Cirrhosis) 12

The mean Vglues of serum 1ndlces. for minimal F2+F3+F4 (Significant fibrosis) 50
fibrotic HCV patients were illustrated in Tables 5.
The most reliable indices were FT, FI, FIB-4 and
Table 2: The different variables in fibrosis stages.

F1 F2 F3 F4
Features (n=50) (n=29) (n=9) (n=12) P value
Sex (Male/Female) 43/7 23/6 9/0 9/3 0.425
Age (years) 42.5+5 45.2+5.4 45.7+9.3 50.2+11.6 0.394
Viral load (x10° IU/ml) 0.76+0.87 1.7243.39 0.35+0.66 4.49+5.92 0.005
Hb level (12-16g/dl) 14.6+1.4 13.9+1.6 13.1+1.2 12.8+0.8 0.008
Platelet count (140-450 x10°/1) 203+46.2 169+37.1 146+25.3 125+57.3 0.004
ALT (0-451U/1) 61.7+44 61.3+£38 60.1+21 84.1+24 0.018
ALP (0-921U/) 57.4+18.8 59.7+30.5 70.8+48.8 70+19.1 0.215
AST (0-401U/1) 62.1+56 58.3+35 68.7+24 80.7+16 0.005
GGT (0-40IU/N) 45+18.9 47£20 50+21.2 50.4423.5 0.68
Total Bilirubin (0.1-1mg/dl) 0.9+0.28 1.24+0.43 1.440.13 1.5£0.3 0.000
Albumin (3.5-5.1 g/dl) 4.2+0.48 4.3+0.49 4444 3.8+0.24 0.082
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Apolipoprotein A1(0.7-1.69 g/L),, 1.84£0.76 1.7£0.77 1.3+0.29 1.6+0.54 0.251
Haptoglobin (0.8-3 g/L) 1.23+0.76 0.81+0.51 0.72+0.38 0.84+0.37 0.000
a2-macroglobulin (1.3-3 g/L) 2.83+0.88* 2.91+1.2 2.95+0.89 3.41+0.63* 0.276
(0.039%)
B Eliza Positive (79/100) (OD>0.4) 43/50 23/29 5/9 8/12 0.002
0.41+0.9 0.45+0.5 0.66+0.1 0.81+0.2
AAR 1.05+0.49 1.03+0.51 1.15+0.77 1.02+0.33 0.935
FT 0.37+1.2 0.4+1.57 0.53+1.0 0.51+0.86 0.001
APRI 0.58+0.4 0.64+0.33 1.44+1.07 0.65+0.25 0.011
FI 1.81+0.83 1.92+0.73 2.6+0.77 2.38+0.34 0.013
FIB-4 0.49+0.35 0.58+0.32 1.18+1.64 0.63+0.31 0.015
FCI 0.34+0.24 0.45+0.31 0.41+0.39 0.39+0.28 0.315

Table 3: Performance indices of serum AAR, APRI, FIB-4, FCI, FT and FI in 100 chronic HCV genotype 4 infected

patients.
Minimal fibrosis (F1) Advanced fibrosis (F2-F3) Cirrhosis (F4)
cutoff | Sen | Spe% AUC cutoff | Sen% | Spe% | AUC cutoff | Sen% | Spe% | AUC
% [95% CI] [95% CT] [95% CT]

Total | 1 57 48 0.523 1.01 65 68 0.59 1.06 50 63 0.489
AAR | Neg 1 50 |43 0.337 1.05 100 60 0.588 1.02 100 59 0.588

B

PosB | 1 60 50 0.591 1.07 58 70 0.574 0.81 75 35 0.400

Total | 0.56 62 | 68 0.633 0.598 | 70 68 0.675 0.588 | 50 61 0.580
APRI | Neg 0.58 50 43 0.398 0.574 | 100 61 0.721 0.58 100 60 0.721

B

PosB | 046 | 71 | 55 0.714 0.64 | 63 71 0.663 0.44 100 40 0.473

Total | 0.48 62 | 66 0.649 0.500 | 70 64 0.677 0.471 | 60 51 0.607
FIB- Neg 0.751 | 43 85 0.388 0.59 75 78 0.735 0.75 75 77 0.735
4 B

PosB | 0479 | 70 | 75 0.725 0.48 75 62 0.674 0.51 50 60 0.541

Total | 2.13 59 | 64 0.614 2.29 85 62 0.706 2.39 83 66 0.679
FI Neg 1.86 43 32 0.367 2.35 75 89 0.794 1.87 100 53 0.794

B

Pos B | 2.125 | 70 | 62 0.67 2.29 88 65 0.682 2.36 88 70 0.621

Total | 0.409 | 74 | 54 0.73 0.460 | 80 62 0.76 0462 | 75 58 0.702
FT Neg 0478 | 57 | 57 0.53 0.57 50 100 0.66 0.58 50 100 0.66

B

Pos B | 0.420 | 70 | 61 0.74 0.42 88 57 0.77 0.42 88 52 0.70

Total | 0.29 57 |52 0.603 0.29 55 50 0.549 0.32 50 55 0.508
FCI Neg 0.31 57 58 0.536 0.33 50 65 0.471 0.37 50 65 0.471

B

Pos B | 0.28 60 | 55 0.604 0.28 63 50 0.576 0.35 50 58 0.510

Table 4: Spearmanrank Correlation between different tests and liver fibrosis (assessed according Metavir score).

Test Spearman's rank correlation coefficient P value
FT 0.621 0.001
FI 0.57 0.007
FCI 0.32 0.04
AAR 0.29 0.043
APRI 0.51 0.000
FIB-4 0.47 0.005
Bilh antibodies 0.342 0.001
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Table 5: Mean of values of six indices in minimal fibrotic HCV genotype 4 patients.

Negative (21) Mean p Positive (79) mean p
Fibrotest
F1 (50) 7 0.45 0.856 43 0.361 0.000
F2-F4(50) 14 0.48 36 0.47
AAR
F1 (50) 7 1.30 0.255 43 1.01 0.167
F2-F4(50) 14 1.03 36 1.06
FCI
F1 (50) 7 0.33 0.799 43 0.34 0.116
F2-F4(50) 14 0.4 36 0.42
APRI
F1 (50) 7 0.795 0.488 43 0.54 0.001
F2-F4(50) 14 0.650 36 0.82
FIB-4
F1 (50) 7 0.687 0.443 43 0.46 0.001
F2-F4(50) 14 0.632 36 0.72
FI
F1 (50) 7 2.28 0.360 43 1.73 0.012
F2-F4(50) 14 1.94 36 2.23
Fibrotest

[

[}
1 L ?

fibrotest
Tibrotest

0 i i i ] ]

fitnozi? F3

Figure 1 Box plots of the FT, FCI, AAR, APRI, FIB-4 and FI for different fibrosis stages. The horizontal line
inside each box represents the median, while the top and bottom of boxes represent the 25" and 75" percentiles,
respectively. Vertical lines from the ends of the box encompass the extreme data points.
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Figure 2: Receiver operating characteristic curves generated by six serum markers, AAR, APRI, FIB-4, FCI, FT
and FI for differentiation between patients in fibrosis stage F1, F2-F3 and F4.
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4. Discussion

Aiming to find accurate and reliable non-invasive
markers for evaluating fibrosis progression in HCV
with or without Co schistosomiasis infection is to avoid
the use of invasive liver biopsy. The commonly used
markers are: liver function tests (AST, ALT, bilirubin,
alkaline phosphatase, albumin and PT). These tests
only provide information about important aspects of
liver function but they do not assess severity of liver
fibrosis or cirrhosis (25). Other serum markers such as
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Area Under the Curve

Test Result Variable(s) |  Area

fibrotest .55
AAR 550
APRI 675
Fl 706
FIB4 B77
FCl 249

Area Under the Curve 2

TestResult Variable(s) Area

fibrotest 769
AAR b4
APRI .BE3
Fl 682
FiB-4 674
FCI 576

Area Under the Curvé

Test Result Variable(s)| Area

fibrotest 662
AAR kB8
APRI 21
FI 794
FIB-4 735
FCl 471
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a-2-Macroglobulin (26), apolipoprotein Al (27),
haptoglobin (28), are proposed as surrogate indices
instead of liver biopsy (29). New researches indicated
that these individuals’ serum markers have limited
accuracy in predicting hepatic fibrosis and proposed
that the individual markers are useful for establishing
the presence, but not absence, of fibrosis. Due to this
limitations, algorithms or indices combining the results
of panels of markers have been studied which improve
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diagnostic accuracy and proposed as alternatives to
liver biopsy (30).

All patients in our study were of genotype 4 to
eliminate the HCV genotype effect on fibrosis
progression. Co-infection with schistosomiasis in our
studied HCV patients was high (79/100) among age
group above 40 years which is in agreement with the
hypothesis that increased prevalence and intensity of
infection with S. mansoni in the populous Nile delta
where the exposure to canal water was occurring in
several million farmers treated with tarter emetic
campaigns during 1980s and constituted the major
silent reservoirs of HCV (31).

In this study, the impact of schistosomiasis on
fibrosis staging was observed from the significant
difference of the higher OD absorbance of anti SEA of
S. mansoni in sever fibrotic and cirrhotic (F3-F4) HCV
patients than others (F1-F2) (P; 0.001), the linear
correlation with fibrosis stages (r; 0.342, P; 0.001), and
the significant difference of serum a2 macroglobulin
levels between F1 and F4.

These findings are in agreement with Silveira et
al., (32) who reported increased levels of OD of IgG
against SEA in patients with periportal fibrosis.
Moreover, studies by Kamal ez al, (33) reported that
Egyptian patients with co-infections had higher HCV-
RNA titers, more advanced liver disease, more hepatic
complications, and a greater mortality rate than those
with HCV mono infection. Previously, the role of a2
macroglobulin has been discussed by Ahmed et al,(34)
as its high levels had an effect on granuloma formation
around S. mansoni eggs in the rat and it is a reliable
predictor of fibrosis in HCV patients. This is could be
explained by its association with several growth factors
as fibroblast, wvascular endothelial, epidermal,
transforming and platelet derived growth factors and

fibrogenesis (35).
A debate has been raised regarding this role by
Shiha and Zalata (36) who concluded that

Schistosomal hepatic affection does not alter or
interfere with assessment of fibrosis in mixed HCV-
Schistosomal liver affection.

We evaluated the performance of AAR, APRI,
FIB-4, FCI, FT and FI for staging liver fibrosis and to
differentiate them from cirrhosis.

Similar to the poor performance of AAR reported
by Lackner et al., (37) our study revealed that it is less
accurate in detection of mild fibrosis (F1) among HCV
monoinfection and in HCV/S. mansoni co-infections.
This is in contrary to that reported by Giannini ef al.,
(38), as a high diagnostic accuracy of AAR > 1.16 with
81.3% sensitivity and 55.3% specificity for the
prediction of cirrhosis

We observed comparatively low values of APRI
(0.58 = 0.4) in mild fibrosis (F1) of total HCV patients
with significant gradual increase in fibrosis stages (P;
0.001). APRI was not accurate to detect mild fibrosis
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(F1) among HCV mono-infection. Khan et al., (39)
reported that APRI < 0.42 predict mild fibrosis and >
1.2, predict significant fibrosis in HCV patients with
90% NPV for absence of fibrosis and 91% PPV for
fibrosis presence. Our results showed that APRI > 0.46
accurately diagnose fibrosis in HCV/S, mansoni co
infection patients with 71% sensitivity, 55%
specificity. Similarly, Ahmad et al, (34) study
revealed low cutoff values with significant direct
correlation between APRI and fibrosis stage of the
studied Egyptian HCV/S. mansoni co infection patients
(sig, F2-F4; cutoff 0.60 sensitivity 82%, specificity
57% and F3-F4; cutoff 0.72 sensitivity 94%, specificity
67%).

Our results revealed a cutoff value of < 0.48 FIB-
4 in diagnosis of mild fibrosis with sensitivity 62%,
specificity 66%, while a cutoff value > 0.5 in the
diagnosis of advanced fibrosis has sensitivity of 70%,
sp 64%. Although, FIB-4 was not accurate to detect
mild fibrosis (F1) among HCV mono-infection, it
shows significant correlations of fibrosis and cirrhosis
stages in HCV/ S. mansoni co infected patients.
Similarly, Shaker and Khalifa (40) reported that FIB-4
was reliable in detecting significant fibrosis in
Egyptian patients.

Fibrosis index (FI) showed high sensitivity,
specificity, and AUROC for discriminating different
fibrosis stages among all our studied groups. It was not
sensitive to detect mild fibrosis (F1) among HCV
mono-infected liver fibrosis stages. Ohta er al., (15)
developed this simple index and reported that at cutoff
value < 2.1 for predicting F1 stage with 68%
sensitivity and 63% specificity. At same cutoff, our
data showed comparable results with AUROC 0.614
for the prediction of minimal fibrosis (F1). While for
detection cirrhosis in HCV patients, he reported FI
value > 3.30, we observed a lower value (> 2.3) with
83% sensitivity and 66% specificity.

Recently, FCI was designed by Ahmad et al., (18)
and observed that it could better differentiate among
fibrosis stages with high sensitivity, specificity, PPV
and NPV. In our study, FCI was not able to detect
minimal fibrosis (F1) among HCV mono-infected
patients and HCV/ S. mansoni co infected patients.
However, our lower cutoff values of FCI could be
attributed to the inclusion criteria of studied patients
who are candidate of interferon/rebaverin treatment as
regard platelets >90,000 cmm’ and compensated
cirrhosis with normal albumin levels > 3.5 gm/dL.

An interesting finding from the present study was
FT showed possibility of classifying all the stages of
liver fibrosis with high sensitivity, specificity and
AUROC for discriminating different stages among
both HCV mono-infected and HCV/ S. mansoni co
infected patients. El-Shabrawi et al, (41) concluded
that a highly significant linear correlation was found
between FT-related fibrosis and fibrosis stage by
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METAVIR scoring on histopathological examination.
On the contrary of this, available data suggest that FT
performs well in subjects with grade F1 or F4 of
fibrosis, while it performs less well in the intermediate
stage (F2). Other studies confirmed the causes of
failure of the FT. The most frequent cause leading to
false negative result was high haptoglobin in acute
inflammation or sepsis. The most frequent cause of
false positive results was extremely low haptoglobin
associated with intravascular hemolysis and high
bilirubin in hemolysis and Gilbert disease (42).

The readily available indexes are associated with
some limitations like population discrepancy, not able
to distinguish all fibrosis stages individually or some
primarily developed for co-infected patients.

Although several non-invasive markers of liver
fibrosis have been developed in the last few years, their
use in the clinical practice is still limited. In fact, inter
laboratory variability, lack of reproducibility and the
risk of misdiagnosis (up to 20%), do not allow to
recommend these methods in substitution of liver
biopsy (43). One of the main limitations for the use of
non-invasive markers is the difficult diagnosis of
intermediate stages of liver fibrosis (44).

To the best of our knowledge, this is the first time
noninvasive biomarkers have been used to assess the
feasibility of using six non invasive biomarkers in
HCV/S. mansoni co infected patients. In this study, we
used a single cutoff which is an advantage over other
biomarker studies using 2 different cutoffs. Among
HCV/S. mansoni co-infected patients, FT, FIB-4, FI
and FCI can detect all fibrotic and cirrhotic stages (F1,
F2-F3,F4) while AAR, APRI can detect fibrotic stages
only not the cirrhotic stage. Among HCV mono-
infected patients, FT only can detect all fibrotic and
cirrhotic stages, FIB-4, FI, AAR and APRI can detect
significant fibrosis (F2-F4) and FCI can detect only
mild fibrosis (F1). These results suggest that the using
FT as a first-line test in the social health centers seems
feasible and effective.
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