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ABSTRACT 
background: The ATP-binding cassette (ABC) superfamily of dynamic transporters characterizes to an 

enormous number of practically various transmembrane proteins has been explored to be related with 

Hepatobiliary Diseases and serum lipid levels, To assess on the clinical convergence of ABCG5/G8 

transporters serum by ROC bend as a test symptomatic test in Hepatobiliary Diseases .  

Methods: Patients with Hepatobiliary Diseases were accounted for , last conclusion was resolved dependent 

on clinical history and examinations, serum levels of ABCG5/G8 transporters . ROC examination was utilized 

to decide the perfect upper reference go cut off an incentive to advance affectability/explicitness for 

Hepatobiliary Diseases . The blood example assortment was documented to explore conceivable variety in 

consequences in through the employed day.  

Result: The ROC examination produced an affectability/explicitness of 96%/100% for ABCG5, AUC= 1.000( 

P<0.001) and 97%/66% for ABCG8 AUC= 0.98 ( P<0.001) utilizing 30 ng/mL such as the furthest reaches of 

typical for the serum ABCG5when contrasted and every single other patient. Of 146 patients. Serum levels of 

ABCG5/G8 were altogether higher in blood examples (P<0.05).  

Conclusion: the Serum testing of ABCG5/G8 be there a straightforward, delicate, noninvasive, minimal effort 

option in contrast to other all the more normally utilized tests for Hepatobiliary Diseases .  
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INTRODUCTION  

The ATP- binding cassette (ABC) superfamily of 
dynamic transporters characterizes to an 
enormous number of practically different 
transmembrane proteins associated with vitality 
subordinate transport of an assortment of 
substrates across films. This transporter family is 
isolated into seven unmistakable subfamilies, 
including the ABCG subfamily, which 
incorporates ATP- binding cassette protein 
G5(ABCG5) and G8 (ABCG8) qualities (Iida, 
A.,et al,2002). These qualities structure 
heterodimers, which have been demonstrated to 
be associated with encouraging intestinal 
ingestion and the advancement of biliary 
discharge of impartial sterols including 
cholesterol and plant sterols (Graf, G. A., et 
al,2003). Transformations in human qualities 
encoding for ABCG5 or G8 have been shown to 
cause sitosterolemia, portrayed by a gathering of 
sterols in blood and tissues, resulting to the 
improved intestinal assimilation and diminished 
biliary evacuation of cholesterol and plant 
sterols(Hubacek, J. A., et al,2003),( Berge, K. E., 
et al,2002). The nearness of ABC unbiased sterol 

transporter quality changes, as either single-
nucleotide polymorphisms(SNPs) or haplotypes, 
characterized as gatherings of SNPs, can be 
anticipated to impact a person's reaction to slim 
down or medications that could prompt expanded 
malady chance. Given the significant capacity of 
ABCG5 and G8 transporters in the assimilation 
and discharge of sterols, the motivation behind 
the current audit is to feature our ebb and flow 
comprehension of how normal polymorphisms of 
these transporter qualities influence cholesterol 
digestion and their relationship with danger of 
hypercholesterolemia and gallstone infection. 
Most of liver illnesses, from normal ones like 
alcoholic liver infection (ALD) to uncommon ones, 
for example, essential sclerosing cholangitis 
(PSC), are mind boggling. This implies they are 
brought about by the connection of a few 
ecological and hereditary components. Complex 
infections show constrained penetrance and 
heterogeneous phenotypes of clinical 
introduction, normal history, and reaction to 
treatment. Acquired hereditary polymorphism (ie, 
variety) has an essential commitment to the 
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pathogenesis of human liver ailment, just as 
influencing hepatic digestion of endogenous and 
exogenous substances (ie, xenobiotics). Until this 
point, the clinical importance of these hereditary 
varieties is to a great extent unexplored. Albeit 
most hereditary polymorphisms are viewed as 
harmless, a little level of those polymorphisms 
may importantly affect liver malady pathogenesis. 
The goal of continuous research is to unwind the 
significance of hereditary inclination to liver 
diseases(Nault, J. C.,et al,2011).  
In the current examination, the serum ABCG5/G8 
transporters test was rethought for recuperation, 
obstruction and exactness with regards to clinical 
use in countless the patients. The  standard is 
utilized, also  a utilization of prospective inside 
norm portrayed .The assessment in  utilization of 
a  ABCG5/G8 transporters test for determination 
Hepatobiliary Diseases in a experimental setting 
was accounted for, comprising an examination of 
ideal cut-off qualities also the  appraisal of a  
impact  for  example assortment has on results. 
We trust that these information will add to the 
improvement of the serum ABCG5/G8 
transporters measure for a clinical trial of 
Hepatobiliary Diseases in patients with apparent 
loose bowels.  a clinical test, increasingly across 
the board reception of serum ABCG5/G8 
transporters investigation will help in giving a 
routine symptomatic test to patients giving watery 
looseness for  bowels. 
 

THE SUBJECTS AND METHODS 

A examination is  planned for  the  case control 
training that is completed in the Department of 
Biochemistry by the Faculty of Medicine, University 
of Babylon related to the Babel Private Hospital. 
The materials  took on the examination were 280, 
these subjects arranged into two gatherings as 
following:  
- Patient gathering, which includes (140) of 
patients determined to have gallstone and 
arranged for medical procedure as a distinct 
treatment as indicated by the careful group 
choice, with an age scope of 20-45 years formed 
from 46 guys and 63 females and a mean of 
43.48±10.81years  
- Control gathering, incorporates (140) subjects 
contained evidently solid volunteers and subjects 
who saw as ordinary as proposed by the senior 
specialist through the participation to clinical 
Consultation Unit, using the age scope of 21-45 

years created from 46 guys and 94 females using 
the age scope of 21-45 years and a mean of 
41.31±13.48 years.  
The convention was endorsed via the (Institutional 
Review Board). In the wake of clarifying the 
destinations of the investigation and acquiring 
composed educated assent from all patients, 
pattern qualities, and clinical information of 
members were gathered by meeting and 
recorded utilizing the examination survey. 
Rejection rules comprise (hypertension, diabetes 
mellitus, renal, hepatic issue, pregnancy,) patients 
getting drugs that is  meddle with cholesterol , 
Antihyperlipidemic drugs (clofibrate) .Assurance 
of serum convergences of serum ABCG5/G8 
transporters dependent on strong stage serious 
Sandwich-protein connected immunosorbent 
measure (ELISA) as endorsed prior  
 

STATISTICAL ANALYSIS 

Every measurable investigation were performed 
utilizing factual bundle for sociologies (SPSS), 
adaptation 17. Information were communicated 
as mean ± SD. The ordinariness of the dispersion 
of all factors were surveyed by the examination of 
change t - test and Pearson relationship tests that 
have been utilized to decide the critical distinction 
between the considered gatherings.. P esteems 
under 0.05 were viewed as critical and under 
0.01 were considered exceptionally huge 
(Norman, G. 2010).  
Recipient Operating Characteristic (ROC) 
investigation was proceeded as a far reaching 
approach to evaluate the precision of the 
examined markers. The Area Under the Curve 
(AUC) gives a valuable device to look at changed 
biomarkers. Though an AUC esteem near 1 
demonstrates an amazing symptomatic and 
prescient marker, a bend that untruths near the 
slanting (AUC = 0.5) has no analytic importance. 
AUC near 1 is constantly joined by palatable 
estimations of particularity and affectability of the 
biomarker (Hajian-Tilaki, K. 2013). 
 

RESULT  

The investigation of training focuses’ 
demographic types presented which  there is  no 
significant consistencies among patient group and 
control group as regards gender dissemination, 
age also BMI such as revealed in table 1.  
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Table 1: Demographic types of the study groups 
 
 
 
 
 
 
 
 
 
BMI: body mass index 
 

Association between Serum ABCG5/G8 

transporters and Hepatobiliary Diseases   

There was a significant consistency in Serum 
ABCG5/G8 transporters between studied group 

(p= 0.0001), and the highest level was in GS 
group as figure 1 revealed. 

 

 

Fig.1: Mean of Serum ABCG5/G8 transporters  concentration in studied group. 
 

The serum level of ABCG5/G8 transporters  is a 
sensitive biomarker in the context of Receiver 
Operating Characteristic (ROC) analysis, yet the it is 
not satisfactorily specific since it may affected my 

many conditions with an AUC of 1.00 with sensitivity 
of (96%) and specificity of (100%), as shown in figure 
(2) 

 

Fig.2: Receiver Operating Characteristic (ROC) curve of serum level of ABCG5/G8 transporters  
patients group against control group, AUC: area under the curve. 
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 Sensitivity: 96.1
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Demographic feature 
Study Group 

P value 
Patients control 

Men 

Women 
46 (32 %) 
94 (67 %) 

46 (32 %) 
(67 %)49 

0.85 

Age (years)           43.84±10.81        41.31±13.48                  0.085 

BMI (kg/m2)           27.15±4.94                           27.3±5.54      0.84 

Healthy group  Patient group 
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Sample size  140 

Positive group 
a

 97 (69.78%) 

Negative group 
b

 42 (30.22%) 
a

dignosis = 1 

b

 dignosis = 0 

  

Disease prevalence (%) unknown 

 

Area under the ROC curve (AUC)  

 

Area under the ROC curve (AUC)  1.000 

Standard Error 
a

 0.000 

95% Confidence interval 
b

 0.974 to 1.000 

Significance level P (Area=0.5) <0.0001 
 

a

 DeLong et al., 1988 

b

 Binomial exact 

Youden index 

Youden index J 1.0000 

Associated criterion >1895 

Sensitivity 100.00 

Specificity 100.00 

 
Criterion values and coordinates of the ROC curve 

 

Criterion Sensitivity 95% CI Specificity 95% CI +LR -LR 

≥1021 100.00 96.3 - 100.0 0.00 0.0 - 8.4 1.00   

>1895 100.00 96.3 - 100.0 100.00 91.6 - 100.0   

 
On the other hand , the sum activity of ABCG8 show a good sensitivity and specificity in discriminating 
HBD from normal state with an AUC of 0.98 with sensitivity of (97%) and specificity of (66%) as shown 
in figure 3. 

 
 

Variable test 

Classification variable dignosis 
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a

dignosis = 1 

b

 dignosis = 0 

  

Disease prevalence (%) unknown 

 

Area under the ROC curve (AUC)  

 

Area under the ROC curve (AUC)  0.989 

Standard Error 
a

 0.00718 

95% Confidence interval 
b

 0.953 to 0.999 

z statistic 68.018 

Significance level P (Area=0.5) <0.0001 
a

 DeLong et al., 1988 

b

 Binomial exact 

Youden index 

 

Youden index J 0.9560 

Associated criterion >2007 

Sensitivity 97.83 

Specificity 97.78 

 

Criterion values and coordinates of the ROC curve  

Criterion Sensitivity 95% CI Specificity 95% CI +LR -LR 

≥1013 100.00 96.1 - 100.0 0.00 0.0 - 7.9 1.00   

>1501 100.00 96.1 - 100.0 51.11 35.8 - 66.3 2.05 0.00 

>1559 98.91 94.1 - 100.0 51.11 35.8 - 66.3 2.02 0.021 

>1691 98.91 94.1 - 100.0 64.44 48.8 - 78.1 2.78 0.017 

>1699 97.83 92.4 - 99.7 64.44 48.8 - 78.1 2.75 0.034 

>2007 97.83 92.4 - 99.7 97.78 88.2 - 99.9 44.02 0.022 

>8820 88.04 79.6 - 93.9 97.78 88.2 - 99.9 39.62 0.12 

>8870 86.96 78.3 - 93.1 100.00 92.1 - 100.0   0.13 

>17555 0.00 0.0 - 3.9 100.00 92.1 - 100.0   1.00 

 
Serum ABCG5/G8 transporters is basically a trial 
of the bile corrosive throughput, that  has 
appeared in a few examinations to relate 
conversely with the ROC test , with the latest 
affirmation using (Bajor et al) (Bajor, A.,et 
al,2006). A  current examination, that a  test is 
reconsidered used for practical precision also 
demonstrated for profoundly delicate (more 
noteworthy than 90%) for the finding of HBD 
(Brydon, W. G.,et al,1996). This affirmed our 
prior examination (Wedlake, L., et al,2009) and 
has as of late been inspected broadly ) (Hart, D., 
et al,2005), and looked into writing by 
contemplates affirming that HBD is shown in 
(10% to 32% )of patients with looseness of the 
bowels transcendent HBS by the ROC test. it is 
additionally influenced through the bacterial 
colonization by the bile salt DE conjugation in the 
little entrail,. Generally, eight of 13 patients with 
little gut colonization had raised serum levels of 
ABCG5/G8 transporters . In this regard, it was  
like the 14C glycocholate breath test that is 
utilized for little entrail bacterial colonization and 
ileal malady. In spite of the fact that figures for 

particularity are moderately low, the test is 
exceptionally delicate for HBD, with an 
explicitness of 90% and a probability proportion 
of 10 when utilizing bunch as control. Moreover 
different conditions that incline to HBD, for 
example, ileal resection, post cholecystectomy  
 
CONCLUSION  

In spite of the fact that the ROC test is 
demonstrated to a vigorous trial of the  bile 
corrosive malabsorption, a cost, utilization of 
gamma radiation then a patient time included 
unmistakably block it is a programmed 
determination while picking the  test for HBD, 
when a moderately straightforward, successful test 
of the  serum ABCG5/G8 transporters is 
accessible. Using a regularly expanding practice 
also accessibility of ELISA in indicative labs also 
ongoing report using (((Camilleri et al) (Camilleri, 
M.,et al,2009), almost certainly, the serum HBD 
test will turn out to be all the more generally 
accessible.  
 
 



Antesar Rheem Obead et al / An Evaluation of Receiver Operating Curve (ROC) For ABCG5/G8 
Transporters Serum as Diagnostic Test in Patient with Hepatobiliary Diseases 

2133| International Journal of Pharmaceutical Research | Jan - Mar 2020 | Vol 12 | Issue 1 

CONFLICTS OF INTEREST 

The creators have no money related divulgences 
or irreconcilable circumstances to pronounce. 

 
REFERENCES 
1. Berge, K. E., Tian, H., Graf, G. A., Yu, L., Grishin, 

N. V., Schultz, J., ... & Hobbs, H. H. (2000). 

Accumulation of dietary cholesterol in 

sitosterolemia caused by mutations in adjacent 

ABC transporters. Science, 290(5497), 1771-

1775. 

2. Bajor, A., Kilander, A., Fae, A., Gälman, C., 

Jonsson, O., Öhman, L., ... & Ung, K. A. (2006). 

Normal or increased bile acid uptake in isolated 

mucosa from patients with bile acid 

malabsorption. European journal of 

gastroenterology & hepatology, 18(4), 397-403. 

3. Brydon, W. G., Nyhlin, H., Eastwood, M. A., & 

Merrick, M. V. (1996). Serum 7 alpha-hydroxy-4-

cholesten-3-one and selenohomocholyltaurine 

(SeHCAT) whole body retention in the 

assessment of bile acid induced diarrhoea. 

European journal of gastroenterology & 

hepatology, 8(2), 117-123. 

4. Camilleri, M., Nadeau, A., Tremaine, W. J., 

Lamsam, J., Burton, D., Odunsi, S., ... & Singh, R. 

(2009). Measurement of serum 

7α‐hydroxy‐4‐cholesten‐3‐one (or 7αC4), a 

surrogate test for bile acid malabsorption in 

health, ileal disease and irritable bowel syndrome 

using liquid chromatography‐tandem mass 

spectrometry. Neurogastroenterology & 

Motility, 21(7), 734-e43 

5. Hajian-Tilaki, K. (2013). Receiver operating 

characteristic (ROC) curve analysis for medical 

diagnostic test evaluation. Caspian journal of 

internal medicine, 4(2), 627. 

6. Hubacek, J. A., Berge, K. E., Cohen, J. C., & 

Hobbs, H. H. (2001). Mutations in ATP‐cassette 

binding proteins G5 (ABCG5) and G8 (ABCG8) 

causing sitosterolemia. Human mutation, 18(4), 

359-360. 

7. Hart, D., & Wall, B. F. (2005). UK nuclear 

medicine survey 2003–2004. Nuclear medicine 

communications, 26(11), 937-946. 

8. Graf, G. A., Yu, L., Li, W. P., Gerard, R., Tuma, P. 

L., Cohen, J. C., & Hobbs, H. H. (2003). ABCG5 

and ABCG8 are obligate heterodimers for 

protein trafficking and biliary cholesterol 

excretion. Journal of Biological Chemistry, 

278(48), 48275-48282. 

9. Iida, A., Saito, S., Sekine, A., Mishima, C., 

Kitamura, Y., Kondo, K., ... & Nakamura, Y. 

(2002). Catalog of 605 single-nucleotide 

polymorphisms (snps) among 13 genes encoding 

human atp-binding cassette transporters: abca4, 

abca7, abca8, abcd1, abcd3, abcd4, abce1, abcf1, 

abcg1, abcg2, abcg4, abcg5, and abcg8. Journal of 

human genetics, 47(6), 285-310.  

10. Nault, J. C., & Zucman-Rossi, J. (2011, May). 

Genetics of hepatobiliary carcinogenesis. In 

Seminars in liver disease (Vol. 31, No. 02, pp. 

173-187). © Thieme Medical Publishers. 

11. Norman, G. (2010). Likert scales, levels of 

measurement and the “laws” of statistics. 

Advances in health sciences education, 15(5), 

625-632. 

12. Wedlake, L., A’hern, R., Russell, D., Thomas, K., 

Walters, J. R. F., & Andreyev, H. J. N. (2009). 

Systematic review: the prevalence of idiopathic 

bile acid malabsorption as diagnosed by SeHCAT 

scanning in patients with diarrhoea‐predominant 

irritable bowel syndrome. Alimentary 

pharmacology & therapeutics, 30(7), 707-717. 

 


