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Background: Salivary orosomucoid 1 (ORM1) is highly increased in
hepatocellular carcinoma related to hepatitis B. Thus, this study aims
to investigate the role of salivary ORM1 as an early diagnostic and
prognostic biomarker of HCC related to hepatitis B.

Methods: The sources included were original articles published from
2013 until 2023 (last date searched, January 2023) from ProQuest,
Google Scholar, Springer, and ScienceDirect. The inclusion criteria
were original research articles (observational cohort or diagnostic
studies). Other article reviews, meta-analyses, non-comparative
research, and in sifico, in vitro and in vivo studies, technical reports,
editor responses, conference abstracts, non-English, non-full-text, and
irrelevant articles that were not related to either salivary ORM1, or
hepatocellular carcinoma, hepatitis B, or kidney failure were excluded.
Then, the ROBINS-I took was used to assess bias . The result was
constructed with PICOS criteria within the table created in the google
spreadsheet. This systematic review followed the PRISMA guidelines.
Results: We included five diagnostic studies with 533 samples
conducted in China and Japan. Even though limited original studies
with homogenous PICO was a limitation, the evidence output of this
study can still be well presented. Salivary ORM1 may be useful to
detect early cancer diagnosis as rapidly increased levels of ORM1 can
be observed in the early stages of HCC (four times higher than usual)
and the biomarker has a sensitivity of 81.67% and a specificity of
77.5%. This biomarker is also able to detect the prognosis of
individuals with the disease with or without chemotherapy because
the higher the level of ORM1, the more liver damage occurs that leads
to a poorer prognosis.
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Conclusions: Salivary ORMT1 is a potential early diagnostic biomarker
of HCC related to hepatitis B and a biomarker of the disease
prognosis.

Registration: Open Science Framework (OSF) (March 16, 2023).
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Introduction

Salivary orosomucoid 1 (ORMI) or alpha-1-acid glycoprotein (AGP) is an acute phase protein of about 1-3% of all
plasma proteins. ORMI is normally produced by hepatocyte cells but can also be produced and found in extrahepatic
tissues such as endothelial cells and some tumor cells.” ORMI is expressed in inflammatory injuries, infections, and
stress conditions.” ORMI is predominantly synthesized in the liver so liver disease, especially hepatocellular carcinoma
(HCC) induced by hepatitis B can affect changes in its concentration or expression more in saliva as well as serum. The
expression pattern of ORMI shows a rapid increase in saliva and serum at the beginning of HCC induced by hepatitis B
because a characteristic of this disease is that liver cell destruction happens from very early stages.” Even though ORMI
is not only used to detect HCC related to hepatitis B, HCC related to hepatitis B is the only disease that has a specific
behavior as mentioned above.™

Orosomucoid is produced by hepatocyte cells and it increases when there is inflammation in the body, especially the
liver as the place of production. When inflammation occurs, hepatocyte cells will secrete ORMI as an inflammatory
expression agent that can be detected through saliva, urine, and serum.” HCC related to hepatitis B is associated with a
massive inflammatory response that leads to the production of a huge amount of ORMI. Itindicates that ORMI is suitable
for early diagnosis of HCC related to hepatitis B.” Malignant cells in hepatocytes can affect the function of the liver in the
body. The liver is the place of albumin synthesis in the human body, and if HCC is detected, it will be followed by
hypoalbuminemia in laboratory tests. "So hypoalbuminemia is one of the early diagnostic parameters that can be assessed
besides ORMI.

Modalities of early detection of HCC are usually looking at biomarkers. Alpha-fetoprotein (AFP) is one of the biomarkers
that is often used in detecting the presence of hepatic cancer. However, AFP has the disadvantage of having low
specificity and cannot detect early-stage hepatic cancer compared to ORM1."

Saliva is a molecule rich in protein, DNA, RNA, and microorganisms, and can be considered a library of biomarkers.
Cancer biomarkers present in the blood can also be found in saliva, and changes in their concentration can be used as
biomarkers to detect cancer early and monitor response to treatment management. Saliva is a biomarker that is non-
invasive, simple and does not require professional medical personnel, and has the ability to last longer than blood and
urine. Screening methods using saliva can be used to detect the incidence of cancer.”

Gani etal. (2015) found ORM 1 to have significantly higher expression in the saliva of patients with HCC compared to the
non-HCC group (p < 0.001) and ORM 1 expression in saliva liver cancer was significantly higher than adjacent normal
tissue (p < 0.001).” ORM 1 expression differs in each response 1o a disease condition, be it infection, drug sensitivity or
cancer. However, its role in HCC remains largely unknown. Therefore, ORMI may become an enhanced diagnostic tool
for HCC. In addition, in a study by Higuchi et al. (2020) it was found that ORMI was expressed differently in HCC
tumors and non-tumor tissues using a combination of in vitre, in silico, and clinical sample immunohistochemistry
methods. Thus, ORM1 can be considered as a potential target for the development of future therapies against HCC."

This article aims to fulfil two objectives. First, we try to investigate the role of salivary ORMI as an early diagnostic
biomarker of HCC related to hepatitis B, including sensitivity and specificity. Second, we try to identify the general
prognosis of the patient with HCC induced by hepatitis B, i.e., whether the outcome will be favorable or unfavorable,
using levels of salivary ORMI as a biomarker.

Methods
This systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).”
This review was registered with Open Science Framework (OSF) (March 16, 2023).

Eligibility criteria

We included original articles published in 2013 until 2023 (last date searched January 2023). The study comprised
original research articles or research reports that used observational cohort or diagnostic studies as the inclusion criteria.
Scientific posters, study protocols, narrative reviews, systematic reviews, meta-analyses, non-comparative research,
in silico studies, in vitro studies, in vivo studies, technical reports, editor responses, and conference abstracts were all
disqualified. Additionally, non-English, non-full-text, and irrelevant articles that were not related to either salivary
ORMI, or HCC, or hepatitis B, or kidney failure were also excluded. The eligibility criteria for articles were as follows:
i) Population, adults with cancer or hepatitis B or kidney failure; ii) Intervention, measuring salivary ORMI;
iii) Comparison, healthy patient (control); and iv) Outcomes, level of ORMIL.
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Qutcome measure

ORMI is the parameter assessed as the outcome measure in this systematic review. This parameter is synthesized by
hepatocytes and has a normal plasma concentration between (.6—1.2 mg/mL (1-3% plasma protein). ORMI can be found
in several types of fluid, including saliva, urine, and plasma. Since it’s produced by hepatocytes, the level of this
parameter can increase in conditions that affect hepatocytes’ activity and damage its product (albumin), such as hepatitis,
cancer, and kidney failure.

Index test
Studies that provided the data of evaluations of ORMI are included in this systematic review.
Reference standard

Reference standards are professional research using observational cohorts or diagnostic studies to assess the transition of
ORMI serum levels.

Data sources and search

Research for this study were gathered through ProQuest (RRID:SCR_006093), Google Scholar (RRID:SCR_008878),
Springer, and Science Direct database searches. Boolean operators were utilized among the keywords. In Tuble 1, the
keywords used in each database are displayed.

The filters used for each database included year (from 2013 until January 2023), type of documents from ProQuest
was filtered by scholarly journal, any type of article was used in Google Scholar, content type article was used as the
Springer database filter, and research article type was used for Science Direct database filter. The last date the databases
were searched was 10 January 2023. The database search gave a total result of 2,482 studies (324 ProQuest, 1,683 Google
Scholar, 221 Springer, and 254 Science Direct). Once the aforementioned filters were added, 712 studies were then
imported to the Mendeley Group Reference Manager in the authors” library before the selection process.

Selection process

After using the search terms listed in Tuble 1, four independent reviewers (KCT, AA, NADR, and INSS) and one
validator (EKSL) merged the results from four databases. They then screened the abstracts and full text to eliminate the
irrelevant articles and keep the relevant articles and expelled non-cohort and non-diagnostic articles. From this process,
655 studies were excluded, then the 57 studies left were checked for whether the full text could be retrieved. As a result,
only 17 full text articles could be retrieved. Following this, 12 articles were excluded due to duplication, as found using
the title, year of publication, and DOIs. A total of five included studied were assessed for eligibility using the Risk Of Bias
In Non-randomized Studies - of Interventions (ROBINS-I) tool. From this procedure, all the five included studies passed
the assessment bias check. The research selection processes were recorded in the PRISMA flow chart.

Data collection process

After the final screening, the pertinent information from the studies was retrieved and entered into a Google Spreadsheet.
Data were recorded and validated by all five authors into columns as follows: i) First, author and year: ii) second, country;
iii) third, study design: iv) fourth, sample size; v) fifth, gender; vi) sixth, mean age: vii) seventh, intervention name;
viii) eighth, intervention length: ix) ninth, comparison; and x) tenth, outcome consisting of ORMI expression levels.

Data items

The main outcome of interest was the concentration of ORMI, sensitivity, and specificity in detecting HCC related to
hepatitis B. Expression of ORMI related genes, correlation between ORMI and prognosis or other medical conditions
were decided as secondary outcomes.

Table 1. Keywords used for the literature search.

Database Keywords

ProQuest salivary orosomucoid 1 AND (hepatitis b OR hepatocellular carcinoma);
salivary orosomucoid 1 AND mechanism of action;

Google Scholar salivary orosomucoid 1 AND biomarker

Springer
Science Direct
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Bias in selection of

Bias dwe to deviations.

Blas due o ‘e " Bias in classification 3 Blas dwe 1o missing  Blas in measurement  Blas in selection of .
Study confounding ‘“"""“;;"""' ot interventions '::' " data N of cutcomes the reported result SN———
Jiangning, et al, 2022 Low Low Low Low Low Moc Low Moderate
Shin, et al. 2016 Moderate Low Low Serious Low Low Serious
Haruka, et al. 2020 Low Low Low Low Low Low Moderate
lisoxia, et al. 2022, Low Low Low Low Low Low Low
Fei, et al. 2006 Low Low Low Low Low Moderate Low Moderate

Figure 1. Risk of bias assessment result.

Study risk of bias assessment (qualitative synthesis)
The ROBINS-I tool was used by five independent reviewers (KCT, AA, NADR, INSS, and EKSL) to evaluate each study
that was included in this analysis. Later, the disagreements were discussed and settled between the reviewers, and we
decided to exclude article with critical overall bias from ROBINS-I assessment.

Reporting bias assessment
According to the ROBINS-I assessment bias conducted by KCT, AA, NADR, INSS, and EKSL, All the five included

articles did not show any critical overall bias as mentioned in Figure | so we did not remove any articles.

Results

Study selection
Overall, 2,482 studies were produced by doing a literature search using four databases: ProQuest, Google Scholar,
Springer, and ScienceDirect. In order to exclude non-cohort studies, automation techniques from each database were

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only

Identification of studies via databases and registers

Identification

Records identified from*:
Proquest (n = 324)

Google Scholar (n = 1683)

Springer (n = 221)
ScienceDirect (n = 254)

J(

Ad

Records screened

Records removed before screening:
Years and types of studies

selection removed (n = 1770)

(n=712)

Screening

Reports sought for retrieval

Records excluded due to
irrelevant topics
(n = 655)

(n=5T)
|

Reports assessed for eligibility
and duplication
(n=17)

Reports not retrieved (n = 40)

Included

Studies included in review
(n=35)

Figure 2. PRISMA 2020 flow diagram.

Reports excluded:
1. Duplicate studies (n =
12)
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employed, which led to the exclusion of 1,770 publications. A total of 655 irrelevant topic articles were removed after
authors evaluated every last article from the title and abstract for relevance. Then, 40 non-retrieved articles were excluded
due to the inability to access the full text document. In total, 12 duplicate study papers were then removed. The complete
texts of five articles were then obtained. Last but not least, the author determined the eligibility of each study and all five
articles passed the eligibility criteria. Five papers were included in this systematic review. Our study selection process is
presented in the PRISMA diagram flow chart in Figure 2.

Study characteristics

In total, 533 people participated in the five studies included in this systematic review. Three studies were conducted in
China such as Dalian city, while two studies were conducted in Japan, including Maebasi City, and Sapporo City. The
complete study characteristics, including the PICO of each study, are stated in Table 2.

Risk of bias in studies
With the use of the ROBINS-I risk-of-bias tool for observational studies, the quality of each study was rigorously
evaluated. No bias was indicated in five of the studies. Figure 1 provides a summary of the bias risk assessment.

Study result summaries

The journal selection method that has been carried out produced five studies that were used in the systematic review
process. The five studies were conducted by Yazawa et al. (2016), " Gu et al. (2022)," Higuchi et al. (2020)," He et al.
(2022)" and Li et al. (2016)." Brief profiles of the five studies are shown in Table 2.

Discussion

Statement of principal findings

This systematic review confirms the evidence of salivary ORM 1 as a possible early diagnostic and prognostic biomarker
for HCC related to hepatitis B. From the studies included, we can generally find how ORM1 has arole in the early stage of
HCC induced by hepatitis B and could be a potential early stage biomarker and determine the correlation of ORM level
related to patient prognosis.

Strength and limitations of the study

The methodical approach to the identification, selection, and extraction of data using a causality framework that offers a
framework for the assessment of varied sources of evidence and a substantial number of review questions are the study’s
strengths. To our knowledge, this is the first systematic review that assesses the levels of ORM1 in patients with cancer
along with the diagnostic and prognostic evidence. The main limitation of the traditional systematic review was high
workload and time necessary to maintain it. Another disadvantage was the time required to settle inter-reviewer variations
in the interpretation of gualifying requirements. This might have led to subjectivity in judgments about inclusion in the
review. Although a second reviewer examined all extractions, changes in the review team might cause inconsistency. We
utilized case definitions as given by authors in individual articles, as we did in the baseline review.

Even though this systematic review can qualitatively analyze the evidence of the included studies, the limited number of
original studies with homogenous PICO is our limitation. In the future with more original related studies, it will be
possible to conduct quantitative analy ses.

Overview of orosomucoid 1

Orosomucoid is a component of plasma protein that has numerous roles in body physiology, including capillary barrier
regulation, metabolism, and the immune system. “ORMI or alpha-1-acid glycoprotein (AGP) is a class of proteins with
carbohydrate content up to 45% and protein pl 2.8-3.8, which often appears during the acute phase of the disease.” ORM
is formed by the liver and finally secreted throughout the body with a normal value of 0.4-1.2 mg/ml plasma in the human
body. If the amount increases, it can be a sign of an unusual condition in the body, such as pregnancy, drug use, or certain
diseases. The alpha (1)-acid glycoprotein glycan structure is shown in Figure 3.7

The human ORM is located on the long arm of chromosome 9 in the AGP-A, AGP-B, and AGP-B' clusters.'""' " -1 acid
glycoprotein (AGP) or ORM is a class of plasma gly coproteins consisting of many N-linked glycan branches and a total
molecular weight of 4143 kD."" The ORM structure consists of 201 polypeptide chain residues, of which 22 residues
distinguish ORMI and ORM?2. Structural analysis of ORMI1 shows a combination of N-linked glycan chains associated
with neutral hexagons, fructose, sialic acid, hexosamine (N-acetylglucosamine), mannose, and galactose.” Theoretically,
each of the five N-linked glycans can join branches with different degrees, express other glycan chains, and form more
than 105 other glycoforms of ORMs.
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AGP glycan structures
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Figure 3. Symbolic representation of alpha (1)-acid glycoprotein glycan structure. This figure is reproduced
from Yazawa et al., 2016.'

As aforementioned, if ORM1 is produced in hepatocyte cells in the liver, it will then be distributed to the peripheral
circulation, even in saliva, and it will increase its value ifthe tissue is inflamed or malignant.” Serum is the gold standard in
the detection of ORM levels, but the potential of salivaand urine for a similar role is currently being developed. It has been
investigated whether there are differences between those three media, and which results showed that the correlation
between the reference method and assay of ORMI serum was 0.97 (p<0.001). Meanwhile, the saliva also gave a similar
result as serum, that is 0.97 (p < 0.001) higher than in media that showed 0.93 (p < 0.001)."

Function and production of salivary ORM1

ORMI is synthesized by hepatocytes and parenchymal cells of the liver. Orosomucoid synthesis is upregulated by
inflammatory cytokines and then released into the blood where it is distributed in body fluids, such as saliva, urine,
plasma, and mucus.”~'° ORMI expression is regulated by TGF-B and mediated by the TGF-B/Smad signaling pathway.
ORMI concentration can elevate 1-10 times during pathological conditions depending on the severity of the disease.
Inflammation level and degree of injury are also factors that can increase the concentration of ORMI1. ORM gene
expression in liver cells is related to inflammatory mediators, such as glucocorticoids, cytokines, interleukins, and TNF-
alpha. Hepatocytes and the liver are the primary sources of ORM synthesis.' "

ORMI has various biological functions, including being a biomarker for disease, immunomodulatory effects, and roles
in important drug-binding processes, transporting proteins in the serum with albumin and lipoproteins, maintaining
capillary barrier function, and various metabolisms. ORMI serum and saliva concentration can change due to stressful
stimuli, such as physical trauma, bacterial infection, and unspecific inflammatory stimuli.” Due to its immunomodulatory
effects, Higuchi et al., stated that ORM1 can be used as a possible therapeutic molecular target. ORM 1 concentration was
found to be significantly higher after kidney transplant due to cytokine mediated NFxB and STAT3 activation in primary

kidney tubular cells.” ORMI could also be used as a potential biomarker for cancers in the pancreas, bladder, and
liver cancer by determining the level of ORMI in the serum of body fluids, saliva, urine, and blood. " Damage in the
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hepatocytes due to liver cancer may cause a change of ORM1 serum levels. He et al., showed that salivary ORMI is
significantly increased in HCC related to hepatitis B virus.” Gu et al., also stated that the expression le vels of ORM1 were
strongly correlated with the tumor stage and grade of HCC. ' From these studies, we can conclude that even if salivary
ORMI is significant in several other cases, the highest increased level compared to normal controls happened in HCC
related to hepatitis B, which is 4.02 times higher than the normal level. """

Mechanism of action in cancer

ORMI functions as a transport protein in the bloodstream. ORM 1 play s an important role in modulating immune system
activity during acute phase inflammation.”” A previous study showed that serum ORM levels are increased in
inflammatory and lymphoproliferative disorders and cancers such as liver, lung, breast, and ovarian cancer. ORMI
has a down-regulating effect on the inflammatory cascade, thereby protecting against tissue damage due to excessive
inflammation and malignancy.

ORMI increases in types of cancer such as invasive breast carcinoma and colon adenocarcinoma. ORMI is also
differentially expressed between tumoral and non-tumor tissues. ORM 1 expression was found to be higher in embolic
cancer than in surrounding tumor cells, indicating that ORMI expression is associated with vascular invasion thereby
reducing the overall prognosis of patients with HCC.

ORMI is predominantly synthesized in the liver, therefore liver disease has more influence on its expression, ORM1 can
be induced by injury in the liver and can activate the liver cell cycle to achieve liver regeneration. He et al., reported that
ORMI expression was highly correlated with tumor growth according to tumor grade and slage." This is consistent with
the finding that salivary ORM1 increased significantly in patients with advanced liver cancer compared to patients with
early-stage liver cancer, that is advanced HCC ORM level is 9.39 times higher than the normal level, while early-stage
HCC is only 4.02 times higher than the normal level.” Elevated salivary ORM1 may be a risk factor for poor prognosis in
patients with HCC.

As shown in the study conducted by He et al (2022) salivary ORMI1 and AFP are significantly higher in other liver
diseases. Inthe same study, it was found that ORM1 had significantly higher expressionin the saliva of patients with HCC
compared to the non-HCC group (p<0.001 ) and ORMI expression in liver cancer tissue was significantly higher than in
adjacent normal tissues.” There are different levels of salivary AFP expression and salivary ORMI expression in total
HCC, liver cirrhosis (LC), chronic hepatitis B (CHB), and normal control (NC) groups. On the same finding, salivary
ORMI showed good specificity and sensitivity for detecting HCC, especially in HCC associated with hepatitis B.” The
sensitivity and specificity of salivary ORM 1 reached 81.67% and 77.5%.

Role as early diagnostic biomarker in hepatitis B associated with hepatocellular carcinoma

As an acute-phase protein, AGP has been studied for its potential physiological significance, and both gquantitative and
qualitative changes to the molecule’s glycan structure have been examined in relation to inflammation and malignancy of
the liver.”~ '~ The comparison valueof liver disease related to hepatitis B shows in a sequence of normal liver, LC, CHB,
early HCC, HCC, and advanced HCC is 429, 657, 1,073, 1,723, 2,143 and 4,029 ng/ml, respectively.”

The firstrapidly increased level of ORMI shown in early HCC (four times higher than normal) indicates that ORM1 can
detect HCC in the early stage with high sensitivity and specificity. This early diagnostic biomarker has a sensitivity of
77.5% and a specificity of §1.67%."

According to the study conducted by Yazawa et al. (2016) the reason ORM 1 can be used as an early diagnostic biomarker
is that it is exclusively synthesized in the liver by the encoded FUT6 gene, then this enzyme acts as a cataly zer for many
reactions related to L-fucose addition to the receptor in order to protect liver cells from damage caused by HCC related to
hepatitis B. Moreover, this biomarker is also able to detect the prognosis of the disease with or without chemotherapy,
this is because the higher the level of ORM 1, the more liver damage occurs that leads to a poor prognosis.'

A combination of salivary ORM1 and AFP is specific and sensitive in detecting HCC as written in a study conducted
by He et al. (2022). Thus, salivary ORMI, a 1,3 fucosyltransferase, and AFP are going to be a sensitive and specific
combinationin detecting HCC related hepatitis B as well as prognosis, microvascular invasion (MVI), and sorafenib drug
sensitivity. This method of using salivary ORMI, « 1,3 fucosyltransferase, and AFP is also a promising and less invasive
method, so it has a high potential to be commercialized.”

Conclusions and recommendations
Salivary ORM 1 is a potential early diagnostic biomarker of HCC related to hepatitis B, as well as a biomarker of disease
prognosis. This biomarker has a sensitivity of 81.67% and a specificity of 77.5%.
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In order to increase the sensitivity and specificity of ORM1 as an early diagnostic biomarker, a combination of other
biomarkers may be a good topic for further research and application. The sensitivity and specificity of combined salivary
AFP and salivary ORMI tend to be 95% and 74.17%, respectively. In order to overcome the lack of specificity of the
aforementioned biomarker combination, hy poalbuminemia detection from albumin assessment as an additional sign of
poor liver function is suggested. Therefore, the combination of salivary ORMI, salivary AFP and albumin assessment
may be able to provide high sensitivity and specificity in detecting HCC related to hepatitis B.

Data availability
Underlying data
All data underlying the results are available as part of the article and no additional source data are required.

Reporting guidelines
Mendeley Data: PRISMA checklist for “The role of salivary orosomucoid 1 as an early diagnostic and prognostic

biomarker of hepatocellular carcinoma related to Hepatitis B: A systematic review’. htps:/dolorg/10.17632/
vkrsjtjasx.1.”
Data are available under the terms of the Creative Commons Attribution 4.0 International license (CC-BY 4.0).
References
1. LiF,YuZ ChenP, etal.: The increased excretion of urinary 13, Elpek GO: Oresomucoid in liver diseases. World |. Gostroenterol.
orosemuceid 1 as a useful biomarker for bladder cancer. 2021; 27{45): T739-7747.
Am.J. Cancer Res. 2016 Jan 15; 6{(2): 331-340. PubMed Abstract | Publisher Full Text| Free Full Text
PubMed Abstract | Free Full Text 14. Berger EG, Alpert E, Schmid K, et al.: Immunohistochemical
2, He ], Zheng Z, Liu T, etal.: Sallvar)r orosomucold 1 as a biomarker ion of alpha1-acid-gly in in human liver
of hepatitis B i p lar 18 May parenchymal cells. Hasmchenwsrry 1577, 51: 253-296.
2022, PREPRINT (Version 1) ilable at R hSquare. Publisher Full Text
Publisher Full Text 15, Cayol M, Tauveron L Rambourdin F, et al.: Whole-body protein
3 Qin XY, Hara M, Arner E et al. Transcriptome Analysis Uncovers a turnover and hepatic protein synthesis are increased by
Growth-Promoting Activity of Ol id-1 on Hep ytes. vaccination in man. Clin. 5ci. 1995, 89(4): 385-356.
EBioMedicine. 2017, 24: 257-66. PubMed Abstract | Publisher Full Text
PubMed Abstract | Publisher Full l'c>((|Frcc Full Text 16. Daveau M, Liautard |, GaillardJP, etal.: IL6-induced changes in
4. LuoZ, LeiH, 5un, etal: O d, an acute i synthesis ofalpha 1 amd g , p in in human h
with multiple modulating activities. /. Physiol Blochem 2[)1 5 Hep3B cells are disti ly by lonal
71(2): 329-340. antibodies directed against different epitopes of IL-6 receptor
PubMed Abstract | Publisher Full Text (gpB80). Eur. Cytokine Netw. 1954; 5(6): 601-608.
5. Lotfollahzadeh s, Recio-Boiles A, Babiker HM: Liver Cancer. PubMed Abstract
StatPearfs. Treasure Island (FL): StatPearls Publishing; 2023 Jan. 17, Komori T, Kai H, Shimaoishi K, et al.: Up-regulation by
Reference Source clarithromycin of ul-acid glycoprotein expression in liver and
6. Singh G, Yoshida EM, Rathi 5, et al.: Biomarkers for he patocellular primary cultured hepatocytes. Biachem. Pharmacal. 2001; 62(10):
cancer. World . Hepatol 2020; 12{9); 558-573. 1531-1397,
PubMed Abstract | Publisher Full Text | Free Full Text Publisher Full Text
7. GaniRA Suryamin M, Hasan1, et al.: Performance of Alpha 18, Lin TH, Sugiyama Y, Sawada ¥, et al.: Effect of surgery on
Fetoprotein in Combination with Alpha-1-acid Glycoprotein for serum alpha 1-acid glycoprotein concentration and
of H c Among Liver Cirrhosis serum protein binding of DL-propranolol in phenobarbital-
Patients. Acta Med, Indones. 2015; 47(3): 216-222, treated and untreated rats. Orug Metab. Dispos. 15987; 15{1):
PubMed Abstract 138-140.
s Higuchi H, Ka b, tal: 0 1 fved PubMed Abstract
) m'%:; o mlmuraofjlfngjj o r:?::nurn aﬁI:rllLv:ney 19, Mouthiers A, Mejdoubi M, Baillet A et al.: Retinoids increase
tion. Int I { 2020; 32{5, 335346, alpha-1 acid glycoprotein expression at the transcriptional level
Publlshcr Eull Text through two distinct DR1 retinoic acid responsive elements.

Biochim. Biophys. Acta Gene Strudt. Expr. 2004; 1678{2-3): 135-144.

9. Limijadi EKS, Tjandra KC, Ar A etal.: PRISMA checklist for The role of PubMed Abstract | Publisher Full Text

salivary orosomucoid 1 as an early diagnostic and prognostic . , . . "
biomarker of hepatocellular carcinoma related to Hepatitis B: 20, Hou L LiF, Zeng Q, et al.: Excretion of urinary orosomucoid
A systematic review'. [Dataset]. Mendeley Data. 2023; V1. 1 protein is elevated in patients with chronic heart failure.
Publisher Full Text PLoS One. 2014; 9.

. . R PubMed Abstract | Publisher Full Text| Free Full Text
10.  Yazawas, TakahashiR, YokoboriT, et al.: Fucosylated Glycans in

a1-Acid Glycoprotein for Monitoring Treatment Outcomes and 21 Stelma F,van der Ree MH, Sinnige M), ef al.: Immune phenotype
Prognosis of Cancer Patients. PLoS One. 2016; 11(6): eD156277. and function of natural killer and T cells in chronic hepatitis C
PubMed Abstract | Publisher Full Text | Free Full Text patients who received a single dose of anti-MicroRNA-122,
RG-101. Hepatology. 2017; 66(1): 57-68.
1. Guj, X“ 5 Chen X, "m; ORM 1 asa hmmarkeroflncreased PubMed Abstract | Publisher Full Text| Free Full Text
an y in )
hepatocellular carcinoma. Bosn. /. Basic Med. 5. 2021 22(6): 22, Pracoyo W, Raflizar 5 Hubungan antara Pengetahuan .
G4G-G58, Responden yang _P_emah Mendem@ He!latn_ls tentang Perilaku
PubMed Abstract | Publisher Full Text | Free Full Text Penularan Hepatitis C dengan Antibodi Anti Hepatitis C
. . R (Titer Anti-HCV) di Indonesia. mpk 2018; 28: 289-294,

12 Glzmno: B, iglesby M, Fltnk_elstemj,_erar. : .‘njcp;nn}-:f-care_;ssayhf_: Publisher Full Text
alpha--acid glycoprotein as adiagnostic ool forrapid, mobile- 3 ¢, 12rdis, Sari D: Titer Anti-HCV di Indonesia. Medi Litbangkes
Biotechnol. 2019; 1: 41-48. 2018; 28:4.

PubMed Abstract | Publisher Full Text | Free Full Text

Page 11 of 12




F1000Research 2023, 12:401 Last updated: 14 APR 2023

The benefits of publishing with F1000Research:

* Your article is published within days, with no editorial bias

* You can publish traditional articles, null/negative results, case reports, data notes and more
» The peer review process is transparent and collaborative

* Your article is indexed in PubMed after passing peer review

+ Dedicated customer support at every stage

For pre-submission enquiries, contact research@f1000.com F]CI)O ReseaI’Ch

Page 12 of 12




The role of salivary orosomucoid 1 as an early diagnostic and
prognostic biomarker of hepatocellular carcinoma related to
Hepatitis B: A systematic review

ORIGINALITY REPORT

15, 12« 10, 3«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

assets.resea rchsqua re.com

Internet Source

2%

o

journals.plos.org

Internet Source

2%

e

www.researchsquare.com

Internet Source

2%

-~

Submitted to National University of Ireland,

Galway
Student Paper

T

c

link.springer.com

Internet Source

T

pubmed.ncbi.nlm.nih.gov

Internet Source

(K

=

"The 22nd Conference of the Asian Pacific
Association for the Study of the Liver",
Hepatology International, 2012

Publication

T




docksci.com

Internet Source

T

lobal.oup.com
n %ternet Sourcep <1 %
Rodrigo, T., M. Casals, J. A. Caminero, J. M. <1
, , o, %
Garcia-Garcia, M. A. Jimenez-Fuentes, J. F.
Medina, J. P. Millet, J. Ruiz-Manzano, and J.
Cayla. "Factors Associated with Fatality during
the Intensive Phase of Anti-Tuberculosis
Treatment", PLoS ONE, 2016.
Publication
Www.wjgnet.com
Internet Soqucge <1 %
academic.oup.com
Internet Source p <1 %
www.mdpi.com
Internet Sourcep <1 %
WWW.jove.com
Internet SJource <1 %
Zhu Zhan, Yalan Guan, Kenley Mew, Weigiong <1 o

Zeng, Mingli Peng, Peng Hu, Yixuan Yang, Yi
Lu, Hong Ren. "Urine a-fetoprotein and
orosomucoid 1 as biomarkers of hepatitis B
virus-associated hepatocellular carcinoma",
American Journal of Physiology-
Gastrointestinal and Liver Physiology, 2020



Publication

thrombosisjournal.biomedcentral.com
Internet Source J <1 %
www.frontiersin.or
Internet Source g <1 %
www.referencecitationanalysis.com <'I
Internet Source %
doaj.or 1
Interngt Sourgce < %
www. hindawi.com “
Internet Source < %
www.tandfonline.com
Internet Source <1 %
Mustafa Cesur, Demet Corapcioglu, Alptekin <1 o
Gursoy, Sait Gonen et al. "A comparison of ’
glycemic effects of glimepiride, repaglinide,
and insulin glargine in type 2 diabetes mellitus
during Ramadan fasting", Diabetes Research
and Clinical Practice, 2007
Publication
Shin Yazawa, Ryo Takahashi, Takehiko <'I o

Yokobori, Rie Sano, Akira Mogi, Abby R.
Saniabadi, Hiroyuki Kuwano, Takayuki Asao.
"Fucosylated Glycans in a1-Acid Glycoprotein
for Monitoring Treatment Outcomes and



Prognosis of Cancer Patients", PLOS ONE,
2016

Publication

Xiangdong Ye, Ni Zhang, Yanxia Jin, Bo Xu et <1
: . %
al. "Dramatically changed immune - related
molecules as early diagnostic biomarkers of
non - small cell lung cancer", The FEBS
Journal, 2019
Publication
Yukiko Kikuchi, Adam Attaheri, Benjamin <'I
: : L . %
Wilson, Ariane E. Rhone, Kirill V. Nourski,
Phillip E. Gander, Christopher K. Kovach,
Hiroto Kawasaki, Timothy D. Griffiths,
Matthew A. Howard, Christopher |. Petkov.
"Sequence learning modulates neural
responses and oscillatory coupling in human
and monkey auditory cortex", PLOS Biology,
2017
Publication
I\:}\:‘\e/r\:]\é\t/.S|(c))ufr1£rmacologyZOOO.com <1 o
|\r/w\:(\e/r\:]\;\t/.S':c‘),u|c:caend|dos-publ|cat|ons.com < o
Li-na Hou, Fei Li, Qing-chun Zeng, Liang Su, <'I %

Ping-an Chen, Zhi-hao Xu, Din-ji Zhu, Chang-
hua Liu, Ding-li Xu. "Excretion of Urinary

Orosomucoid 1 Protein Is Elevated in Patients
with Chronic Heart Failure", PLoS ONE, 2014



Publication

Shi Cheng, Marcel M. van Gaalen, Mathias <1 y
Bahr, Enrique Garea-Rodriguez, Sebastian ’
Kagler. "Optimized pharmacological control
over the AAV-Gene-Switch vector for
regulable gene therapy", Molecular Therapy -

Methods & Clinical Development, 2021
Publication

Xiangkun Wu, Daojun Lv, Chao Cai, Zhijian <1 o
Zhao, Ming Wang, Wenzhe Chen, Yongda Liu. ’
"A TP53-Associated Immune Prognostic
Signature for the Prediction of Overall Survival
and Therapeutic Responses in Muscle-

Invasive Bladder Cancer", Frontiers in
Immunology, 2020

Publication

ijbnpa.biomedcentral.com

I-rlwterntft)Source <1 %
WWW.jneurosci.or

InternetSJource g <1 %
www.karger.com

InternetSourceg <1 %

Jiaxin Zhang, Guang Chen, Peng Zhang, Jiaying <1 y

0

Zhang, Xiaoke Li, Da’'nan Gan, Xu Cao, Mei
Han, Hongbo Du, Yong'an Ye. "The threshold
of alpha-fetoprotein (AFP) for the diagnosis of



hepatocellular carcinoma: A systematic review
and meta-analysis", PLOS ONE, 2020

Publication

Laura Gramantieri, Michele Baglioni, <1 o
Francesca Fornari, Maria Antonella Laginestra
et al. "LncRNAs as novel players in
hepatocellular carcinoma recurrence”,
Oncotarget, 2018
Publication
Haruka Higuchi, Daisuke Kamimura, Jing-Jing <'I o
Jiang, Toru Atsumi et al. "Orosomucoid 1 is
involved in the development of chronic
allograft rejection after kidney
transplantation”, International Immunology,
2020
Publication
Jie Chen, Lanlan Wang, Yang Fu, Yi Li, <1 o
Yangjuan Bai, Limei Luo, Yun Liao. "The co-
inhibitory pathway and cellular immune
imbalance in the progress of HBV infection",
Hepatology International, 2013
Publication
Mejia Terrazas Gabriel Enrique. "Asociacion <1 o

de polimorfismos en los genes TRPV1, DRD2,
OPRM1, OPRK1, OPRD1, GCH1 y CACNG2 con
dolor neuropatico en poblacion mexicana",
TESIUNAM, 2022

Publication




Shin Yazawa, Takehiko Yokobori, Kyoichi <1 o
Kaira, Hiroyuki Kuwano, Takayuki Asao. "A ’
new enzyme immunoassay for the
determination of highly sialylated and
fucosylated human a 1 -acid glycoprotein as a
biomarker of tumorigenesis", Clinica Chimica
Acta, 2018
Publication

Zhumin Luo, Hong Lei, Yang Sun, Xia Liu, Ding- <1 %

Feng Su. "Orosomucoid, an acute response
protein with multiple modulating activities",
Journal of Physiology and Biochemistry, 2015

Publication

Exclude quotes Off Exclude matches Off
Exclude bibliography On



The role of salivary orosomucoid 1 as an early diagnostic and
prognostic biomarker of hepatocellular carcinoma related to
Hepatitis B: A systematic review

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9

PAGE 10

PAGE 11

PAGE 12




RUBRIC: PENELITIAN A

0/4.8

PENDAHULUAN (15%)

0/6

SANGAT BAGUS
(6)

BAGUS
(4)

KURANG
)

ISI (50%)

0/6

SANGAT BAGUS
(6)

BAGUS
4)

KURANG
)

PENURUP (15%)

0/6

SANGAT BAGUS
(6)

BAGUS
(4)

KURANG
(2



