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ABSTRACT

Background: Chronic hepatitis B virus run the risk of developing fibrosis and in later life hepatocellular
carcinoma. Aim: The aim is to test the diagnostic power of YKL-40 in assessing liver fibrosis and its ability to
improve those of APRI, AGE/AST, AAR, FI, CDS, LOK, API, FIB4, FIBQ, GUCI and KING scores in the
previous patients. Methods: Blood samples for complete blood count and serum for YKL-40, liver function tests,
HBYV DNA and HBV markers evaluation were taken (n=71, FO - F4); beside, transient elastography. The numerical
values of these scores were quantized and correlated with that of YKL-40. Results: YKL-40 can efficiently
differentiate patients with non-significant (FO, F1) from those with significant fibrosis (F2 —F4); sensitivity,
specificity, positive predictive value (PPV) and negative predictive value (NPV) of 86, 100, 100, 87 and AUC of
0.941, respectively and those with severe (F3 , F4) from non-severe fibrosis (FO — F2, 95, 74, 60, 97 and 0.932,
respectively). The additions of the results of YKL-40 to those of the previous scores greatly enhance their AUCs
and their diagnostic power in the majority of cases. Conclusions: YKL-40, itself, cannot only help in assessing
hepatic fibrosis but also dramatically enhance the diagnostic power of the tested scores in their non-invasive
abilities to discriminate the stages of the disease in HBV chronically infected Egyptian patients.

KEYWORDS: YKL-40, Liver fibrosis, Hepatitis B Virus, transient elastography, non-invasive scores.

INTRODUCTION strongly on the degree of liver fibrosis but also on the

Liver fibrosis in chronic HBV infected patients is a
reversible wound-healing response resulting from liver
injury which is characterized by the accumulation of
extracellular  matrix (ECM) accumulation and
inflammation. The persistence of them lead to distortion
of liver architecture thence cirrhosis and high mortality.
This progression is variable and slowly developed.!*?
Actually, not all the infected patients will develop
cirrhosis.®!

Liver biopsy has been considered the “gold standard” for
diagnosing chronic liver disease, grading its necro-
inflammatory activity, and finally, staging liver
damage.”! However, sampling error can lead to
underestimation of the degree of liver fibrosis e.g. small
or fragmented tissues. The latter’s and others, therefore,
can subtract from goodness or interpretation of the
results of liver biopsy. Moreover, the biopsy is not
suitable for repetition because of it invasiveness and
tendency to cause major complications, including
hemorrhage and death.®! Generally, the prognosis and
management of chronic liver diseases not only depend

accuracy of estimation of the HBV-related chronic
hepatitis.

However and until recently, liver biopsy (LB)
examination was the only way of evaluating liver
fibrosis.! Also, several serum biomarkers, combined
scores, and imaging techniques have been introduced for
the assessment of liver fibrosis non-invasively.

For these reasons, many non-invasive markers for
assessing liver fibrosis have been developed, validated in
different studies, their results were compared with that of
liver biopsies to assess their accuracy and their frequent
use in clinical diagnosis. These include indirect and
direct markers. The first can reflect the alternation in
hepatic function, e.g. AAR, API, Fib-4 index, FibroQ
index, GUCI, King's score, APRI, CDS, FlI and LOK
(Model 3). The direct serum markers basically depend on
extracellular matrix proteins (ECMP) evaluations and
reflect the activity of the fibrotic process, and are thought
to indicate the extent of connective tissue deposition;
including YKL-40."#
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YKL-40 (chitinase-3-like-1 and human cartilage glyco-
protein-39) is an emerging new inflammatory
biomarker.™ The YKL-40 gene encodes a protein of 383
amino acids (40 kDa) with an N-terminal sequence of
Tyr-Lys-Leu (YKL), hence the name YKL-40 was
used.™® It belongs to the chitinase family and is
strongly expressed in human liver. It is also thought to
contribute to tissue remodeling and degradation of
extracellular matrix (ECM) deposited in the liver.™*”]

Therefore, the first aim of the present study is to evaluate
the ability of serum YKL-40, itself, to assess hepatic
fibrosis in Egyptian patients chronically infected with
HBV or not. The second is to test whether the addition of
YKL-40values, as an direct marker, to those of the well-
known selected 11 non-invasive fibrogenic scores, as
non-direct markers, could enhance their diagnostic power
in differentiating the fibrotic stages in HBV chronically
infected patients or not.

PATIENTS AND METHODS

Patients

The present study was conducted on 71 patients with
HBV and on 20 healthy controls. The patients were
subdivided according to the liver biopsy into two groups.
Group | (non-significant versus significant fibrosis) and
group Il (non-severe versus severe liver fibrosis). These
patients were randomly chosen (males and females) from
the Egyptian Liver Research institute and Hospital
(ELRIAH), Mansoura, Egypt out patients. All patients
were positive for HBV-DNA and HBsAg and negative
for hepatitis C (HCV) antibody and HCV-RNA.
Besides, the healthy controls were free from any disease;
especially HBV and they were sex and age matched with
those of the patients' group.

Samples and blood markers

1- Blood samples: They were withdrawn from all cases
and either freshly used or kept frozen at -80 °C until use.
2-Blood markers: The following were measured in the
serum of each patient and control subject.

2-1- Human Chitinase 3-like 1(YKL-40)

Sandwich ELISA kit was used (Boster Biological
Technology Co., Ltd., Catalog No; EKO0974, USA),
according to the enclosed pamphlet.

2-2-Routine liver function tests and blood picture
They include: albumin (Alb.), bilirubin (total and direct),
serum glutamic pyruvic transaminase (SGPT) and serum
glutamic oxalloacetic transaminase (SGOT) using
automated Biochemistry analyzer. Prothrombin activity
(INR) was also performed. Complete blood picture
(Hemoglobin, red blood cells, platelets and white blood
cells count) were done on a D-cell 60 automated
Hematology analyzer (Diagon Ltd, Budapest, Hungary).

2-3-Serological markers
These include; HBV-DNA and HBV markers; namely,
hepatitis B surface antigen (HBsAg) quantization,

hepatitis B envelope Ag (HBeAg) and HBsAb, HBeAb
and HBcAb (IgM - 1gG) using the ARCHITECT HBeAg
assay (CMIA). Also, HCV infection was excluded.

2-4- Hepatitis B virus DNA quantification

A manual extraction of DNA from 100 ul of plasma
followed by co amplifying a region of the precore or core
HBV gene with internal addition of QS at known
concentrations in the extraction step™®!

2-5-Patholigical examination

Biopsy specimens were routinely stained with
hematoxyline-eosin  stain, blindly examined and
METAVIR scored FO, no fibrosis, F1, portal fibrosis
alone, F2, portal fibrosis with rare septae, F3, portal
fibrosis with many septae, and F4, cirrhosis.

2-6-  Clinical
ultrasonography
They were done by members of ELRIAH.

investigations,  Fibroscan  and

3- Formulas of the selected Scores

1-AST: platelets ratio index (APRI) was calculated using

Wai's formulal*¥

AST (upper limit of normal)/platelet count (expressed as
platelets x 10%/L) X 100

2-Fib-4 index was calculated using Sterling's formulal™
Age (years) x AST (IU/L)/platelet count (109/L) x ALT
(1U/L)*?
3-Fibro-quotient (FibroQ) index using this formula
10 x (age x AST x INR)/(ALT x platelet count)

4-Goteborg University Cirrhosis Index (GUCI) using this
formula
(ASTXINRx100)/platelet count (109/L)

5- King's score using this formula
Age (years) x AST (IU/L) x INR/platelet count (109/L)

7-LOK (Model 3) using this formula
Log odds = -5.56 - 0.0089 x platelet (x 109/L) + 1.26 x
AST/ALT ratio + 5.27 x INR.

8-Fibrosis index (FI) was
formulal™® as:
8.0-0.01 x platelet count (x 10%L) — serum albumin

(g/dl)

9- Cirrhosis discriminant score (CDS) derived from
routine LFTs:

Platelets, ALT/AST ratio and INR.
10-AAR: AST/alanine aminotransferase (ALT) ratio
(AAR).

calculated using this

11- AGE/AST.

Statistical analyses
The data were analyzed using SPSS program (Statistical
Package for Social Sciences) software version 20.
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Analyses were done for parametric quantitative variables
using one way ANOVA test and for non-Parametric
quantitative variables using Kruskal Wallis test. ROC
curve was done to determine the cutoff point, AUC,
sensitivity, specificity, PPV and NPV of presences of
fibrosis. The level of significance was taken at P value
<0.05.

RESULTS

Discriminating power of YKL-40

According to Metavair fibrosis stages, 13 patients were
with FO (18.3%), 21 patients with F1 (29.6%), 17
patients with F2 (23.9%), 13 patients with F3 (18.3%)
and 8 patients with F4 (9.8%) as in table 1.

The results of YKL-40 has a highly discriminating power
between the fibrotic stage of liver disorder (Table 1); The
mean value was 724.0+102.4 in F4, 497.3+122.0 in F3,
404.8+99.0 in F2, 252.4+ 61.0 in F1 and 171.0+46.0 in
FO but was 110.0+£20.3 in sera of control subjects. The P
<0.001) were highly significant when YKL-40 levels
were compared with each other or with that of the
control value.

Correlations between YKL-40 and routine liver
functions

Table 2 showed that,YKL-40, GOT and INR were
significantly increased in significant as well as severe
fibrosis compared with those of non-significant and non-
severe fibrosis, respectively (P<0.044 or less). On the
other hand, serum albumin and platelets count were
decreased in significant as well as in severe fibrosis
compared with those of non-significant and non-severe
one (P<0.017 or less). Comparing the ability of these
biochemical markers to discriminate between groups of
both classifications, it was found that the extent of
increase of YKL-40, GOT and INR in severe fibrosis
(F3, F4, n=20) was higher than that of the significant
fibrosis (F2, F3, F4, n=36), Also, the extent of decrease
of albumin and platelet count was higher in the severe
fibrotic group compared with those of patients with
significant fibrosis.

Discriminating power of YKL-40 versus those of the
selected 11 non-invasive scores in hepatic fibrosis

The ability of YKL-40 or the numerical values of the
selected 11 non-invasive scores to stage liver fibrosis
were listed in table 3. The level of YKL-40 at a cutoff
value more than 336 can able to discriminate patients
with significant from those with non-significant fibrosis
with sensitivity of 86%, specificity 100%, PPV 100%
and NPV 87% with an area under curve of 0.941 and
p<0.001.The latter performance characteristics were
much higher than those which were listed in the same
table for the other selected scores; except for the
sensitivity of APRI which was 91%. In addition, the
level of YKL-40 at a cutoff value more than 336 can able
to discriminate patients with severe from those with a
non-severe fibrosis with sensitivity of 95%, specificity

74%, PPV 60% and NPV 97% with area under curve of
0.932 and a p<0.001 (Figure 1 and 2).

Role of serum YKL-40 levels in the improvement of
the diagnostic power of the non-invasive fibrogenic
scores.

1-Performance characteristics and AUCs

The results of the ability of YKL-40 to enhancing the
power of the other selected 11 non-invasive scores were
tabulated (Table 4). In fact, the performance
characteristic of each score in discriminating patients
with significant and non-significant fibrosis was highly
elevated with AUCs values ranging between 0.955 and
0.986, sensitivity (86-94), specificity (94-100), PPV (94-
100) and NPV (87-94) but with new cutoff values. Also;
and as was expected, the same findings were observed
during discrimination between severe and non-sever liver
fibrosis;  except for APRI and AGE/AST. In the two
latter scores, the specificity were decreased (Figure 1
and 2).

2-Correlation coefficient

Table 5 list the correlation coefficient between serum
YKL-40 levels and that of age, blood picture, liver
function tests and the numerical values of the 11 selected
scores in non-significant versus significant and in non-
severe versus severe fibrosis. The r values which were
higher than 0.5 were found to be with Age, albumin, FlI,
CDS, API, FIB4, FIBQ and KING score in both
classifications.

DISCUSSION

Liver disease develops silently and many people have no
idea that they have liver failure until it is too late. Also,
one third of people admitted to hospital with end stage
liver disease die within the first few months."")
Therefore, early diagnosis is important for preventing
complications and treatment of the disease.™®

At present, pathological examination of liver puncture
tissue is the way to diagnose liver fibrosis. On the other
hand and in clinical practice, the use of liver biopsy is
still limited due to its invasivement and sampling errors.
However, it is the gold standard till now.

In addition, the usefulness of noninvasive evaluations for
predicting liver fibrosis has been less extensively studied
and validated for chronic HBV than for chronic HCV.
Few scores based on combinations of serum biomarkers
were originally proposed for use in patients with chronic
HBV. YKL-40 has emerged as a promising marker of
fibrotic disease.’?”

In addition, the future researches; including the present
study, around YKL-40 should concentrate further on
establishing whether YKL-40 could gain the value of
specific, early detector biomarker or differentiator
between the fibrotic stages in clinical practice or not.
YKL-40 seems to be useful for screening because it is
detectable in early stage or in subclinical disease, and it
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also seems to have the potential of becoming a
prognosticator of fibrosis events in the liver; and thence,
mortality. Therefore, the main aim of this study was to
assess the diagnostic value of serum YKL-40 (direct
marker) in Egyptian patient's chronically infected with
HBV. Its usefulness as a non-invasive diagnostic test to
detect early stages of fibrosis (Non-significant, non-
severe) versus the late ones (significant and severe);
either alone or in combination with some of the well-
known non-invasive scores (indirect markers), will also
be investigated.?!

This is actually the case in the present study because its
levels were significantly increased with the increase in
the severity of the disease (Table 1). Also, YKL-40 itself
discriminate non-significant from those with significant
fibrosis with sensitivity, specificity, positive predictive
value (PPV) and negative predictive values (NPV) of 86,
100, 100, 87 and AUC of 0.941, respectively and those
with severe from non-severe fibrosis (95, 74, 60, 97 and
0.932, respectively).

Not only the latter findings concerning YKL-40 were
observed in the present study but also the parameters of
its diagnostic power was promissory to efficiently
diagnose hepatic fibrosis when compared with those of
the indirect non-invasive markers; which were re-
evaluated in the present study. These markers include
AAR, API, Fib-4 index, FibroQ index, GUCI, King's
score, APRI, CDS, FlI and LOK (Model 3). Moreover,
the additions of the results of YKL-40 to these scores
participate in their native diagnostic power exegravation
and in their AUCs elevation; in the majority of cases.
The latter findings could be explained by participation of
YKL-40 in liver cells deterioration via acting as a
growth-factor for fibroblasts activation.??] Nojgaard, et
al® thought that YKL-40 contributes to tissue
remodeling and to the deposited extracellular matrix
(ECM) degradation. Since YKL-40 act as a growth-
factor for fibroblasts and this type of cells is a well-
known synthesizer of collagen-related and non-collagen-
related materials; it is expected for this molecule to
enhance ECM deposition with a resultant increase in the
severity of hepatic fibrosis not only based on the latter
findings but also on our experience in the development
and assessment of hepatic fibrosis, 242526272821 |
addition, Kamal et al (2006) added that a strong
correlation was found between serum YKL-40 and
hepatic MRNA levels in patients with chronic hepatitis

which suggests that YKL-40, in part, reflect ongoing
hepatic fibrogenesis.®” Since Fontana et al, (2008)
showed thatYKL-40 act as a chemo-attractant for
endothelial cells and thereby a modulator of angiogenesis
during tissue damage®™, therefore, one can suggest that
this molecule cannot only act as an angiogenic but also
as a non-invasive marker for chronic inflammatory and
fibrotic disorders in the liver. Roslind and Johansen
(2009), showed thatYKL-40 is produced by local
inflammatory cells; mainly macrophages, neutrophils,
endothelial and vascular smooth muscle cells, and
perhaps also hepatic stellate cells (Ito cells) at the site of
inflammation.®?] Considering macrophages to be the
main secretory cells of YKL-40; one can expect for that
marker to be increased during viral attack by
macrophages even at the early stages of liver disorders
compared with that of the control. Since Ito cells play a
vital role in the deposition of ECM? one cannot
neglect the participation of these cells in the over
expression of YKL-40 in sera of HBV infected patients,
especially in the advanced stages of liver fibrosis; which
is actually the case in the present study.

In the present study, AUC of YKL-40 was the highest
among those of the selected 11 scores. Therefore one can
expected that, the stepwise addition of YKL-40 values to
those of the previous scores can improve their diagnostic
power to stage liver diseases (Tables 3, 4 and Figurel,
2).

In a recent study®, the mean APRI values were
significantly increased with fibrosis and its AUC
distinguishing severe (F3-F4) from mild-to-moderate
fibrosis (FO-F2) was 0.8. In the present study, the re-
validation of APRI in HBV infected patients; for
example, gave an AUROC of 0.787, 0.818 which are
similar to the results of the previous studies.
Surprisingly, the addition of the numerical values of
YKL-40 (direct marker) to those of APRI (indirect)
results in a significant increase in such area to reach to
0.967 and 0.942 for discriminating patients with
significant from those with non- significant and those
with non-severe from those with severe liver disorders,
respectively. Based on the combined diagnostic power of
YKL-40 and the native values of these indirect markers,
the need to do liver biopsy can be avoided in the future
which is actually one of the aims of the present study.

Table 1: Discriminating power of YKL-40 in various fibrotic stages in HBV infected patients and in controls

Marker Group

YKL-40

Control(n=20)
Mean+SD
Range

110+20.32
73.0-142.0

FO (n=13) (18.3%)
MeanxSD
Range
P-value

171+46.0
65.0-323.0
<0.001

F1 (n=21) (29.6%)
Mean+SD

252.4+61.0
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Range 116.0-336.0
P-value <0.001
F2 (n=17) (23.9%)
MeanzSD 404.8+£99.0
Range 205.0-546.0
P-value <0.001
F3 (n=13) (18.3%)
Mean+SD 497.3+122.0
Range 321.0-686.0
P-value <0.001
F4 (n=7) (9.8%)
Mean+SD 724.0+102.4
Range 520.0-792.0
P-value <0.001

n= no of patients; SD: standard deviation.

Table 2: The mean level and standard deviations (SD) of YKL-40, alanine amino transeferase (ALT) and
aspartate amino-transeferase (AST), albumin and the international normalization ratio (INR) as well as platelets
count of hepatitis B virally-infected patients (n=71).

1** Classification 2" Classification
Significant Non- significant Severe Non severe fibrosis
P-value | fibrosis (F2,3,4) fibrosis P-value fibrosis(F3,4) (F0,1,2)
n=36 (F0,1) n=35 n=20 n=51
497.0+159.14 576.9+159.1
YKL-40 <0.0001 [235%] ' 211.4+73.0 <0.0001 [204%) ¢ 282.5+119.9
Age <0.0001 47.6+11.1 35.1+10.6 <0.0001 52.545.8 37.4+11.9
54.3+24 62.5+27.4
GPT 0.66 [139%] ' 49.3+65.5 0.255 [1319] ! 47.7454.8
41.6x23.0 50.4+28.5
GOT 0.044 [1419%] 1 29.9+24.3 0.01 [124%] | 31.1+20.6
. 4.1+0.7 3.7£0.63
Albumin <0.001 [11206] 4.6+0.3 <0.0001 [193%] ¢ 4.6+0.33
175.3£58.5 164.4+63
Platelets <0.0001 [14106] 247.6x84.9 0.002 [139%] ! 229.1+80.0
2.9+4.6 4.4%5.9
INR 0.017 [207%] ' 1.04+0.04 <0.0001 [433%)] * 1.06+0.1

["]: Percent of change compared to Non- significant fibrosis. [*]: Percent of change compared to Non- sever fibrosis.
P>005 is considered non-significant; P<0.05 is considered significant; P<0.001 is considered very significant and
P<0.0001 is considered extremely significant.

Table 3: Diagnostic values of YKL-40 versus those of the selected 11 non-invasive scores (APRI, AGE/AST,
AAR, FI, CDS, Lok Mode, API, FIB-4, FIBQ, GUCI and KING Score) with optimal cut-off for discriminating
between non-significant via significant non-severe via severe fibrosis.

Group Non-significant ¥ significant Non-sever ¥ severa

Variable | Cut-off | Sensitivity | Specificity | PPV | NPV | AUC | Pvalue | Cut-off | Sensitivity | Specificity | PPV | NPV | AUC | P value
APRI >0.25 91 50 66 8 | 0.787 | <0.001 | >0.53 63 88 68 86 | 0.818 | <0.001

AGE[AST | 14 61 59 54 50 0.497 | 0.975 0.9 35 88 53 77 | 0565 | 0.41
AAR >(0.74 62 61 63 60 | 0.615 | 0.089 | >0.74 60 7 46 82 | 0.673 | 0.0204
FI »1.09 78 67 72 74 0.780 | <0.001 | »1.27 90 b4 50 9 | 0.815 | <0.001
(Ds >3.0 86 73 18 73 | 0.837 | <0001 | >4.0 70 76 33 86 | 0.805 | <0.001

LOK >0,03 b4 76 15 66 | 0.695 | 0.007 | >0.04 10 68 46 8 | 0.662 | 0178
API >0.18 83 76 19 81 0.828 | <0.001 | »0.22 80 76 57 9 | 0.842 | <0.001
FIB4 >1.0 0 8 83 72| 0.838 | <0.001 | >11 80 78 39 90 | 0.875 | <0.001
FiBQ >1.64 73 85 84 74 0.823 | <0.001 | ~1.84 85 76 58 92 | 0.846 | <0.001
GuCl >16.9 64 82 80 68 | 0.797 | <0.001 | >2L5 70 86 66 88 | 0.831 | <0.001
KING >1.13 70 88 86 73 | 0.841 | <0.001 | >7.13 90 76 60 9 | 0.887 | <0.001
YKL-40 | *336 86 100 100 | 87.2 | 0941 | <0.001 | >336 93 74 60 97 | 0.932 | <0.001

AUC:area under the receiver-operating characteristic curve; PPV: positive predictive value; NPV: negative predictive
value. P>005 is considered non-significant; P<0.05 is considered significant and P<0.001 is considered very significant.
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Table 4: Combination between YKL-40 and the other 11 non-invasive scores (APRI, AGE/AST, AAR, FI, CDS,
Lok Mode, API, FIB-4, FIBQ, GUCI and KING Score in non-significant versus significant one and non-severe
versus severe fibrosis.

Group Non-significant ¥ significant Non-sever ¥ severe
Variahle | Cut-off | Sensitivity | Specificity | PPV | NPV | AUC | Pvalue | Cutoff | Semsitivity | Specificity | PPV | NPV | AUC | Prvale
APRI %0.2037 86 100 100 87 0967 | <0.001 | 1839 9 76 61 97 | 0842 | <0001
AGE/AST | =0.5197 86 100 100 81 0957 | <0.001 | »10.67 95 74 5 97 0928 | <0.001
AAR #3522 86 100 100 81 095 | <0001 |»192 95 76 b1 97 0928 | <0.001
Fl 20,3731 86 100 100 ) 0972 | <0001 | 1547 90 86 72 9% 0948 | <0.001
cos >02M 94 94 94 94 0986 | <0.001 |=2144 100 76 62 100 | 0941 | «0.001
LOK »0.012 94 97 97 94 0979 | <0001 |»1339 95 g2 68 97 | 0940 | <0001
API =0.3923 92 97 97 91 0972 | <0001 |»1485 90 g2 b6 9% 0942 | <0001
FIB4 =(.1186 91 97 97 91 0947 | <0001 |»0.201 80 94 84 92 0948 | <0.001
FIBQ »(.556 9% 94 94 94 0973 | <0001 |»2.257 100 74 60 100 | 0943 | <0001
GUCI +{).883 86 100 100 ) 0957 | <0001 | 0372 75 % 88 90 0941 | <0.001
KING #(.,6904 91 100 100 92 0983 | <0.00 »>-1,339 95 8 78 97 0940 | <0001

AUC:area under the receiver-operating characteristic curve; PPV: positive predictive value; NPV: negative 'predictive
value. P>005 is considered non-significant; P<0.05 is considered significant and P<0.001 is considered very significant.

Table 5: Correlation between YKL-40 expression levels and the studied parameters in non-significant versus
significant (Group 1) and in non-severe and severe (Group 2).

YKL-40

Variable Group 2 Group 1

R P value R P value
Age 0.531 <0.0001 0.531 <0.0001
Hb -0.05 0.65 -0.05 0.65
RBCs - 0.326 0.005 - 0.326 0.0054
WBCs 0.136 0.256 0.136 0.25
Platelets - 0.38 0.001 -0.383 <0.001
T,Bil 0.006 0.958 0.006 0.9
D.Bil 0.461 < 0.0001 0.46 < 0.0001
SGOT 0.35 0.0024 0.354 0.002
SGPT 0.061 0.61 0.06 0.613
Albumin -0.508 <0.0001 | -0.595 <0.001
INR 0.202 0.09 0.2 0.09
APRI 0.496 <0.0001 | 0.496 <0.0001
AGE-AST -0.091 0.4490 | -0.0912 0.4493
AAR 0.384 0.0009 0.3844 0.0009
Fl 0.551 <0.0001 0.552 <0.0001
CDS 0.5228 <0.0001 | 0.5228 <0.0001
LOK 0.112 0.3505 0.1123 0.351
APL 0.536 <0.0001 0.536 <0.0001
FIB-4 0.617 <0.0001 0.617 <0.0001
FIBQ 0.573 <0.0001 | 0.5731 <0.0001
GUCI 0.488 <0.0001 | 0.4880 <0.0001
KING 0.5462 <0.0001 | 0.5462 <0.0001

Grade of r: 0.00-0.24 = weak or no correlation; 0.25-0.49 = fair correlation; 0.50-0.74= moderate correlation; >0.75 =
strong correlation. P>005 is considered non-significant; P<0.05 is considered significant; P<0.001 is considered very
significant and P<0.0001 is considered extremely significant.
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10 scores for discriminating between non-significant via significant fibrosis b; and b,.

100 F a3,
so |
= 60 | —
= i .
£ - - S
P 3 4 = § /
2o B
o
o 20 40 60 80 100
100-Specificity
100 F5;, T
o=
so F
i
= o |
=
=
3 a0 | ane
2o F -
aso
o
o 20 a0 60 80 100
100-Specificity

Sensitivity

Sensitivily

100 F=a5 P ——
so | g
L o = g
60 F }J
o H i
20 Ef
O &
o 40
100-Specificity
100 F 52
"
so f4
60
AuC
a0 F FiBa 0.948
FiBQ 0.943
Scuch 941
20 F KING 0.940
LOK 0.940
YKL40 0541
o
o 20 10 60 80 100
00-Specificity

Figure 2: ROC curve of YKL-40 versus those of the selected 10 non-invasive scores (APRI, AAR, FI, CDS, Lok
Mode, API, FIB-4, FIBQ, GUCI and KING Score) a;, a, and ROC curve of YKL-40 in combination with those
10 scores for discriminating between severe and non-Severe fibrosis group's b; and b,.
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