J. Sci. Res. Sci.,Vol.(32), part:1,
2015

Plasma albumin m RNA as anon invasive Marker to predict liver injury in chronic
Hepatitis C and Hepatocellular carcinoma patients

Eglal Mariam Raymond Souaya?, Eman Saleh El-Hadidi2, Amr Ali Mohammed', Walaa
Abdel Hameed Mahsoub’

L Ain Shams University, Faculty of Science, Department of Chemistry, Cairo, Egypt
2 Ain Shams University, Faculty of Medicine, Department of Clinical Pathology, Cairo, Egypt

Abstract

Analysis of circulating nucleic acids in plasma, such as cell free RNA offers an avenue
for non-invasive monitoring of a variety of physiological and pathological conditions.
Because albumin is the most abundant protein in the body and is synthesized by the liver, the
current study was designed to assess plasma albumin mRNA (ALB mRNA), as a non-
invasive diagnostic marker of liver injury in chronic HCV (CHC) and hepatocellular
carcinoma (HCC). The study included 50 patients, 20 patients had CHC and 20 were of HCC
as well as 10 healthy control subjects. Patients were subjected to clinical examination,
abdominal ultrasonography, CT for HCC cases and laboratory investigations including liver
function tests, AFP and plasma albumin mRNA by Real Time-PCR.

Patients with CHC and HCC have a significant increase in their plasma ALB mRNA
than controls; the higher level was in HCC cases.

ALB mRNA in plasma is liver specific; it is increased in liver disease suggesting liver
pathology and may be more diagnostically sensitive than alpha-fetoprotein and Alanine amino
transaminase (ALT) serum levels. Thus, future studies should assess if the plasma
concentration of ALB mRNA may be used as therapy monitoring.
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1.Introduction

The clinical course of untreated hepatitis C virus (HCV) infection is highly variable
with the majority of patients experiencing a slow fluctuating disease that may take 20 years or
more for full expression. Approximately half of HCV patients develop chronic active hepatitis
and this may progress to liver cirrhosis and hepatocellular carcinoma (HCC) (Pollicino et al.,
2009).

Egypt has the highest prevalence of hepatitis C virus (HCV) infection in the world.
Screening of HCV during pregnancy is not as routinely done in Egypt compared with many
other countries, although pregnancy is an important period where screening of HCV infection
is important owing to low immunity, the possibility of vertical transmission and possible
horizontal transmission to the baby or other household contacts at a later stage (Khamis et al.,
2014).

Hepatic fibrosis is the accumulation of extracellular matrix, or scar, in response to acute
or chronic liver injury. Fibrogenesis represents a wound healing response to injury, and
ultimately leads to cirrhosis. Both fibrosis and cirrhosis are the consequences of a sustained
wound-healing response to chronic liver injury from a range of causes, including viral,
autoimmune, drug induced, cholestatic and metabolic diseases (Rockey and Friedman, 2007).

Corresponding Author: lulu4d@yahoo.com

328



J. Sci. Res. Sci.,Vol.(32), part:1,

2015

The development of severe fibrosis and necroinflamatory changes in liver leads to
cirrhosis and worsens prognosis by enhancing the risk of HCC. Chronic HCV varies greatly
in its course and outcome. The presence of HCV RNA indicates that the patient has ongoing
viral infection despite normal ALT levels (Berry et al., 2005). Serologic assays detect HCV
antibodies that indicate present or previous infection, but they cannot discriminate acute from
chronic or resolved infection. Occasionally immunocompromised patients, hemodialysis
patients and patients with mixed cryoglobulinemia have false negative serology results and
may require HCV-RNA listing for diagnosis (Richter et al., 2002). While needle biopsy is
still the mainstay in diagnosing hepatic fibrosis, its days of dominance seem limited as
laboratory technology and imaging studies improve (Thabet et al., 2011).

The existence of extracellular mRNA in the circulation, i.e., plasma and other body
fluids has been long known (Swaminathan et al., 2006). The extracellular mRNA is thought
to be released into the circulation from intact and viable cells as well as necrotic cells
(Fleischacker, 2006). The biological roles of circulating mRNA are still unclear, although its
physiological significance has been investigated during the last several years.

The detection of circulating RNA offers certain advantages over the detection of
circulating DNA (Fernandez-Mercado et al., 2015). First, if both plasma RNA and DNA
were derived from the same cell population, the released RNA would likely be quantitatively
more abundant than DNA. This is because multiple copies of RNA transcript may be present
in each cell, depending on the gene’s expression, whereas each cell contains only a single
diploid genome equivalent of DNA. Second, some cancer researchers reported that a greater
proportion of cancer cases were positive for the investigated plasma RNA markers than DNA
markers (Anker et al., 2003).

The analysis of circulating nucleic acids in plasma offers an avenue for non-invasive
monitoring of a variety of physiological and pathological conditions (Chan et al., 2003; Lo and
Chiu, 2007).The plasma circulating mRNA in cancer patients (Miura et al., 2005) and pregnant
women (Jhaveri and Swamy, 2014) has been detected and analyzed with respect to sensitivity
and specificity. An increasing amount of evidence suggests that liberation of cell-free nucleic
acids into plasma from organs or compartments is likely to be due to cell death (Thabet et al.,
2011).

The detection and monitoring of hepatic injury or dysfunction of patients infected with
hepatitis B and C are increasingly becoming important. Currently plasma aminotransferases
such as ALT and aspartate aminotransferase (AST) are conventionally used to assess hepatic
injury, however, it is well known that they lack specificity and sensitivity, and their levels
vary in different populations and at different time points in an individual. Reliable and
sensitive molecular markers have been awaited (Thabet et al., 2011)

The analyses of cell free RNA species successfully detected in plasma have potential
for use in disease assessment (Ng et al., 2003). There is much evidence to suggest that
circulating DNA and RNA are released upon cell death (Jahr et al., 2001). Indeed, reports of
previous studies have described the detection of ALB mRNA in peripheral whole blood and
the peripheral mononuclear cell fraction of humans (Wong et al., 2000; Bastidas-ramirez et
al., 2002).

These studies have had a mixed level of success, however, with detection rates of
blood ALB mRNA of >100% from patients with HCC (Anker &Stroun 2002), cirrhosis, or
hepatitis and from healthy controls. The correlation of plasma ALB mRNA concentration with
hepatic injury in rats have been reported, however, the studies in human is still lacking (Kudo
et al., 2008).
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2.Materials and Methods

This study was conducted at Ain-Shams University Hospital on 20 patients with
Chronic Hepatitis C (CHC) diagnosis based on PCR,20 patients with HCC (hepatocellular
carcinoma)diagnosed by liver biopsy and 10 apparent healthy subjects (Healthy Control
Group).

1.1 Patients’ Groups (n = 40):

This group included fourtey patients attending the internal medicine departments at
Ain Shams University Hospitals. Their diagnosis was based on the clinical picture, liver
function tests for more than 6 months. They were further classified according to Child
classification into two subgroups.

a) Group A (Child A patients) (n = 20):

This group includes twenty CHC Patients will be recruited from hepatology
clinic and department at Ain Shams University Hospitals.

Diagnosis will be based on HCV Ab in blood. They were 15 males and 5
females whose ages ranged from 23 to 77 years.

b) Group B (Child B patients) (n = 20):
This group includes twenty patients with HCC (hepatocellularcarcinoma).

Diagnosis will be based on biopsy. They werel6 males and 4 females whose
ages ranged from 22 to 62 years.

1.2 Control Group (n = 10):

Ten apparently healthy subjects will be included in the study,Exclusion of liver
disease will be done by history and normal liver function tests. They were 6 males and 4
females whose ages ranged from 31 to 73 years.

IBM SPSS statistics (V. 23.0, IBM Corp., USA, 2015) was used for data analysis. Date
were expressed as Median Percentiles for quantitative non-parametric measures.

3.Results and Discussion
3.1Results

Results of the present study are shown in tables (1, 2, 3, 4 & 5) and figure (1).

Descriptive statistics of the various studied parameters in CHC group, HCC group and
healthy control group are shown in (Tablel).Median of ALT was18 IU/L, 421U/Land 109
IU/Lin healthy control group, CHC and HCC, respectively. As regards ALP, it showed
median 141.5 U/L, 245 U/L and295.5 U/L in healthy control group, CHC and HCC,
respectively. Moreover, median of T.Bil was0.55 mg/dL, 1mg/dL and1.9mg/dL in healthy
control group, CHC and HCC, respectively. Median of AFP was2.31U/ml, 3.251U/ml and17
IU/ml in healthy control group, CHC and HCC, respectively. Furthermore, median of
Alb.mRNA was 1.415%, 0.58% and4.605% in healthy control group, CHC and HCC,
respectively (Table 2).

The statistical comparison between the various studied groups as regards ALT, ALP
and T.Bilin (Table 1). Our results showed a highly significant difference in patients with CHC
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as compared to the healthy control group (P < 0.001respectively). Moreover, a highly
significant difference was also found in patients with HCC as compared to the healthy control
group (P < 0.001 respectively). Our study also revealed a highly significant difference in
patients of HCC as compared to CHC patients and healthy control group (P <
0.001respectively).

Statistical comparison between the various studied groups as regards AFP and
Alb.mRNA are shown in (table 2). AFP and Alb.mRNA showed no significant difference in
CHC patients were compared to healthy control group (P > 0.05 respectively).On the other
hand, a highly significant difference was found between HCC patients and the control group
(P < 0.001 respectively). Results also revealed a highly significant difference between CHC
group and HCC group (P < 0.001 respectively).

Correlation study between AFP and Alb.mRNA in healthy control, CHC and HCC
groups revealed the absence of a significant correlation between both parameters (P > 0.05),
these shown in (table 3).

The diagnostics performance of AFP and Alb.mRNA in discriminating HCC from
CHC and control group is shown in (table 4).

As regards AFP, at a cut off 5.5 the diagnostic sensitivity was 80%, specificity 90%,
negative predictive value was 87.1%, positive predictive value was 84.2% and efficacy was
86%. Meanwhile, Alb.mRNA at a cut off 1.879 showed a diagnostic sensitivity 90%,
specificity 73.3%, negative predictive value 91.7%, positive predictive value 69.2% and
efficacy 80%.

The addition of AFP at a cut off 5.5 to Alb.mRNA at a cut off 91.13 has shown an
improvement in the diagnostic performance of Alb.mRNA to a sensitivity, specificity,
positive predictive value, negative predictive value and efficacy of 100% respectively.

Table (1): Descriptive Statistics

ALT (1U/L) ALP (U/L) T.Bil (mg/dl)
'\?Iec(;ll'«’a)n P Value Sig. '\aeQd}%n P Value Sig. '\(/llgjll-'?)n P Value Sig.
Control 18 1415 0.55
(16.25-23.75) (105.25-174.75) (0.4-0.7)
P <0.001 HS P <0.001 HS P <0.001 HS
CHC 42 245 1
(35.5-58.5) (192.25-300.25) (0.825-1.2)
Control 18 1415 200.55
(16.25-23.75) (105.25-174.75) (0.4-0.7)
P <0.001 HS P <0.001 HS P <0.001 HS
Hee 109 2955 1.9
(71.5-309) (235-335.25) (1.425-2.85)
cHE 42 245 1
(35.5-58.5) (192.25-300.25) (0.825-1.2)
P <0.001 HS P >0.05 NS P <0.001 HS
HCC 109 2955 1.9
(71.5-309) (235-335.25) (1.425-2.85)
Control 18 1415 0.55
(16.25-23.75) (105.25-174.75) (0.4-0.7)
42 245 1
CHC (35.5-58.5) P <0.001 HS (192.25-300.25) P <0.001 HS (0.825-1.2) P <0.001 HS
HCC 109 2955 1.9
(71.5-309) (235-335.25) (1.425-2.85)

331




J. Sci. Res. Sci.,Vol.(32), part:1,

2015

Table (2): Comparison between Albumin mRNA and AFP in Patients and Control Group

Albumin mRNA (copies/ml) AFP (IU/ml)
Median (IQR) P Value Sig. Median (IQR) P Value Sig.
Control 1.4155 (0.206 — 2.926) 2.3(1.8-3.6)
P>0.05 NS P>0.05 NS
CHC 0.58 (0.25975 — 1.7085) 3.25(2.22 - 5.475)
Control 1.4155 (0.206 — 2.926) 2.3(1.8-3.6)
P <0.001 HS P <0.001 HS
HCC 4.605 (2.55 — 50.545) 17 (10 - 2135)
CHC 0.58 (0.25975 — 1.7085) 3.25(2.22 - 5.475)
P <0.001 HS P >0.05 NS
HCC 4,605 (2.55 — 50.545) 17 (10 — 2135)
Control 1.4155 (0.206 — 2.926) 23(1.8-3.6)
CHC 0.58 (0.25975 — 1.7085) P <0.001 HS 3.25(2.22 - 5.475) P <0.001 HS
HCC 4.605 (2.55 — 50.545) 17 (10 — 2135)

Table (3): Correlation between Albumin mRNA Levels and Other Parameters:

Albumin mRNA
Variables CHC Patients HCC Patients
r p Sig. r p Sig.
ALT -0.096 0.688 NS 0.053 0.826 NS
ALP -0.007 0.977 NS -0.152 0.523 NS
T.Bil 0.071 0.765 NS 0.411 0.072 NS
AFP 0.008 0.975 NS -0.391 0.089 NS

Table (4): Diagnostic Performance of Albumin mRNA and AFP in Diagnosis of Hepatocellular
Carcinoma:

Studied Variables Cut-off Sensitivity Specificity
Albumin mRNA (copies/ml) 1.879 90% 73.3%
AFP (1U/ml) 55 80% 90%

Table (5): Multi ROC using AFP and Albumin mRNA in Diagnosis of Hepatocellular Carcinoma:

Studied Variables Sensitivity Specificity

Albumin mRNA (copies/ml) 91.13

& 100% 100%

AFP (IU/ml) 55
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Fig. (1): ROC curve analysis showing the diagnostic performance of Alb.mRNA, AFP and their
combination for discriminating patients with HCC from non-HCC (CHC+Control)

3.2Discussion

There is much excitement about the possibility of developing blood-based tools for
disease diagnosis and management through the analysis of circulating nucleic acids (Chan et
al., 2003). Indeed, studies have reported the presence of circulating ALB mRNA, but with
varying degrees of success (Wong et al., 2000). The liver being one of the largest organs of
the body, suspect that RNA expressed by genes in the liver, such as ALB, should be
detectable in the peripheral circulation because of cell death associated with typical cell
turnover and/or with pathological damage (Lo and Chiu, 2007).

Some researchers have suggested that Albumin mRNA in blood originates from
malignant or non-malignant hepatocytes that have entered the peripheral circulation. For that,
the present study was designed to evaluate the potential of circulating Albumin mRNAs as
biomarkers of liver injury in chronic HCV and HCC in spite of normal ALT or AFP. The Real
Time- PCR was used to quantify ALB mRNA in plasma of chronic HCV and HCC patients
(Wong et al., 1997; Gion et al., 1998).

The current study revealed that, A significant increase in ALB mRNA in plasma of
chronic HCV and HCC patients more than controls, its level was significantly higher in HCC
cases than in cases of chronic HCV. Our finding is in agreement of Chan et al. (2009) who
demonstrated that, patients with HCC, cirrhosis, and active CHB (but not those with inactive
hepatitis B carrier) had significantly higher plasma ALB mRNA concentrations than controls,
and the ALB mRNA detected in plasma is liver specific. These data suggest that ALB mRNA
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may be released into the plasma upon cell death, and therefore the concentration may
correlate with the degree of cell death.

Serum aminotransferases have been the clinical standard for evaluating liver injury for
the past 50-60 years. These tissue enzymes lack specificity, also tracking injury to other
tissues. New technologies assessing tissue-specific messenger RNA (mRNA) release into
blood should provide greater specificity and permit indirect assessment of gene expression
status of injured tissue (Wetmore et al., 2010).

A recent study by Chan et al. (2009) showed that, ROC curve analysis demonstrated
plasma ALB mRNA measurement to be an attractive means for detecting the presence of liver
pathology (91.9% of patients). In particular, for the HCC group, AFP was increased in only
48.6% of the cases, whereas the majority (91.4%) of these patients showed increased ALB
mMRNA concentrations.

The comparative analysis of circulating liver mRNAs with traditional serum
transaminases and histopathology indicated that the circulating liver mRNAs were more
specific and more sensitive biomarkers of liver injury (Wetmore et al., 2010).

4.Conclusion

In summary, we conclude that, the measurement of plasma circulating aloumin mRNA
enabled sensitive and early detection of non-invasive diagnostic marker for hepatic injury in
liver fibrosis and HCC compared with that of plasma ALT activity and serum AFP levels.
Further studies are required, however, to investigate the clinical utility of this marker for
assessing or managing such diseases. However, larger sample sets including long-term
clinical data are urgently required for future studies.
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