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Liver Specific Serum Micro RNA122
as a Prognostic Marker in Egyptian
Patients with Liver Cirrhosis
Abstract
Introduction: Recent research has shown that microRNAs (miRNA) are emerging as important
regulators of cellular differentiation. The miR-122 accounts for approximately 70% of all miRNAs in the
liver so its presence in the serum is highly indicative of liver processes.
Aim of the work and methods: was to study the role of miR-122 as a prognostic new marker in
patients with liver cirrhosis. MiR-122 was detected by quantitative real-time reverse transcription (RT)PCR technique. Eighty patients with liver cirrhosis were included in our study, we divided them into 4
equal groups according to the complications of liver cirrhosis (1-compensated cirrhotics, 2- cirrhotics
with ascites, 3-spontaneous bacterial peritonitis (SBP), and 4- hepatorenal syndrome (HRS) group) to
evaluate if the serum level of miR-122 might be a suitable parameter for assessment of disease severity
and prognosis in such patients.
Results: miR-122 was statistically significantly higher in group 1 “compensated” when compared to
both groups 2 “ascites” and 3 “SBP” (P=0.001), while the difference was highly significant when compared
to its level in group 4 ‘’HRS’’ (P<0.001). Serum miR-122 levels were positively correlated with serum
albumin, PC, and serum Na levels while it was negatively correlated with creatinine, urea, and INR. Also
there was strong negative correlation between serum miR-122 level and both MELD and Child score.
Conclusion: Lower serum miR-122 levels are associated with ascites, spontaneous bacterial
peritonitis and hepatorenal syndrome. Therefore, serum miR-122 could be a new potential parameter and
a prognostic marker in patients with liver cirrhosis.

Introduction

has been a driving force for physicians to search for markers

Liver cirrhosis is a major health problem worldwide and is
associated with significant morbidity and mortality. According
to the WHO about 800,000 people die of cirrhosis annually. It
has a significant impact on the economy as a result of premature
death, illness, and disability [1]. The patient’s prognosis
worsens with the occurrence of liver cirrhosis complications
such as ascites, SBP or HRS [2]. Ascites is a major complication
of cirrhosis and is associated with 50% mortality over two
years [3]. Hepatorenal syndrome (HRS) a serious complication
occurring mainly in patients with advanced cirrhosis and
ascites, carries a grave prognosis [4]. Spontaneous bacterial
peritonitis (SBP) is a complication of ascites in decompensated
liver cirrhosis and is associated with a mortality rate exceeding
90% if untreated, while with early diagnosis and prompt
treatment the mortality rate dropped to 20% [5].

the prognosis of these patients. The Child-Pugh (CTP) score

Poor survival of patients with decompensated cirrhosis

comparing the two scores, results are sometimes conflicting.

that provide clues to the presence of decompensation and
had been introduced to assess the prognosis of patients with
cirrhosis, since it is related to the severity of the liver disease [6].
Unfortunately, the score was found to have a “ceiling effect”;
it is able to differentiate disease severity only in markedly
decompensated cirrhotic patients [7]. The Model of End
Stage Liver Disease (MELD) score was originally developed to
predict survival after Transjugular Intrahepatic Portosystemic
shunt procedure and to prioritize patients waiting for liver
transplantation [2]. It has been found to predict with accuracy
short term mortality in various liver diseases [8]. However,
the MELD score doesn’t account for the presence of some
complications of liver cirrhosis as ascites and encephalopathy
which can be viewed as a shortcoming and it is unable to give
accurate predictions for long term survival [9]. Moreover, on
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Therefore, the evaluation of new markers is an important task
in patients with liver cirrhosis [10].
MicroRNAs
ribonucleotides)

(miRNAs,

miRs)

non-coding

RNAs

are

small

which

(18–25

function

in

transcriptional and post-transcriptional regulation of gene
expression [11]. Circulating miRs are,in large part, derived from
cells with damaged plasma membrane [12] and circulate in the
blood freely and in a relatively stable form [13,14]. Circulating
miRs are found in lipid or lipoprotein complexes providing
an association between plasma miR levels and specific organ
dysfunction [15]. miRs modulate diverse cellular processes
associated with liver injury as inflammation, apoptosis, and
hepatocyte regeneration [16]. The miR-122 is liver specific and
accounts for approximately 70% of all miRs in the liver [15].
Studies revealed a role for miRNA-122 in hepatic stellate cell
expression and thus liver inflammation and fibrosis miR-122
level has an inverse effect on liver fibrosis by targeting the
gene that encodes transmembrane propyl 4 hydroxylase which
is involved in collagen maturation [17]. Elevated levels of the
liver-specific miR-122 have been found in sera or plasma of
patients with chronic hepatitis B infection [18,19]. As well as in
sera or plasma from humans and rodents upon toxic liver injury
[20-22]. Moreover, circulating miR-122 has been proposed as
a marker of inflammation in patients with chronic hepatitis C
viral infection [23].

Aim of the work
Was to study the role of miR-122 as a new prognostic
marker in patients with compensated and decompensated liver
cirrhosis with different complications of liver cirrhosis and
relate that to other scoring systems.

Patients and Methods
Study population and selection of patients

Our patients were divided into four equal groups
Group I were those with compensated liver cirrhosis, group
II cirrhotic patients with ascites, group III cirrhotic patients
with SBP and group IV cirrhotic patients with HRS.

Blood sampling
Peripheral blood was collected from each individual at
the day of enrollment into the study. The serum tubes were
centrifuged at 1500× g for 10 min at 4°C, followed by an
additional centrifugation step at 2000× g 4°C to completely
remove any remaining cells. The serum samples were aliquoted
and stored at −80°C until further use

Clinical chemistry
1-

Standard parameters of liver and kidney function were
measured.

2- Calculating

of CTP [22] and MELD scores (MELD score

was calculated according to the standard formula
as follows: 11.2 × ln (INR) + 9.57 × ln (creatinine, in
milligrams per deciliter) + 3.78 × ln (bilirubin, in
milligrams per deciliter) + 6.43 [7].

3- Detection

of miRs by quantitative real-time reverse-

transcription (RT)-PCR:
The mirVana™ miR isolation kit was designed for
purification of RNA suitable for studies of miR in natural
populations. The kit employs an organic extraction followed by
immobilization of RNA on glass-fiber filters to purify either
total RNA or RNA enriched for small species from cells or tissue
samples.

Procedure of the mirVana miRNA Isolation kit
By the Chemical extraction and immobilization method;

After obtaining the approval of the Ethics committee for

highly concentrated chaotropic salts in conjunction with acidic

the Faculty of Medicine, Cairo University, 80 patients with liver

phenol or phenol-chloroform solutions are used to inactivate

cirrhosis due to hepatitis C virus infection above the age of 18

RNases and purify RNA from other biomolecules. This method

were enrolled in the study. They were referred to the inpatient

provided very pure preparations of RNA; however, the RNA

ward and outpatient clinics of the department of Internal

must typically be desalted and concentrated with an alcohol

Medicine at Kasr Al-Aini hospital during the period between

precipitation step. Routine alcohol precipitation does not

January and May 2014. All patients gave an informed, written

quantitatively recover small nucleic acid molecules, making it

consent. The diagnosis of liver cirrhosis was based on well-

ill-suited for the preparation of very small RNAs enriched for

established clinical, laboratory and ultrasonographic features.

small species from cells or tissue samples.

The diagnosis of ascites was confirmed by ultrasonography.
Paracentesis was performed if appropriate amounts of ascites
were detectable. The diagnosis of spontaneous bacterial
peritonitis was based on a neutrophil count >250 cell/ mm
in an ascites fluid sample and/or a positive ascitic fluid culture.
Hepatorenal syndrome was diagnosed according to the EASL
clinical practice guidelines [22].

Statistical analysis
Descriptive statistical are described in term of mean,
standard deviation, and percentage. For comparing categorical
data Chi square test performed. The data analyzed by using
SPSS (Statistical Package for the social science) version 20 for
Microsoft Windows. Statistical differences among groups were

Exclusion criteria included patients with liver cirrhosis

tested by using independent one way ANOVA test (Analysis of

caused by hepatitis B virus or hepatitis B and C co-infection,

Variance) for repeated measurements followed by post-hoc

patients with hepatocellular carcinoma, patients who underwent

comparison with Tukey HSD test. Bonferroni correlation was

liver transplantation, patients diagnosed with Budd-Chiari

used when multiple subgroup comparisons were performed. P

syndrome and patients with portal vein thrombosis.

value of < 0.05 was considered to be significant.
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Results
Table 1 shows the patient characteristics of all studied
groups. Among the eighty patients studied, 56 was males (70%)
and 24 was females (30%), and the mean age was (55.2 ± 8.2).
There was highly statistically significant difference in
serum albumin, PC, total bilirubin, serum creatinine, serum
sodium and potassium levels between the “compensated”
group and the other three groups.
There was a statistical difference between the compensated
group and the decompensated groups with regard to the
Child-Pugh score as well as the MELD score that was highly
significant. (P<0.001)

Serum miR-122 levels are associated with decompensation of liver cirrhosis
Serum

levels

of

miR-122

in

patients

with

hepatic

Figure 1: Comparison of serum mi-RNA 122 in different studied groups.

Table 2: Correlation of Child Score with other parameters within the studied groups.

decompensation were significantly lower when compared to

Child Score

patients with compensated liver disease (P<0.001). Patients

Albumin

with SBP (P=0.006) or HRS (P<0.0001) had significantly lower
serum levels of miR-122 than patients without the respective

INR

complication. In contrast, no significant differences were
observed between liver cirrhosis patients with and without
ascites (P=0.183) Figure 1.

Creatinine

Serum miR-122 levels correlate with parameters of liver
damage and hepatic functional capacity

Urea

Child Score

r

-0.773

P

<0.0001

r

0.737

P

<0.0001

r

0.556

P

<0.0001

r

0.544

P

<0.0001

T. Bilirubin

PT

Na

K

r

0.527

P

<0.0001

r

0.705

P

<0.0001

r

-0.456

P

<0.0001

r

0.204

P

0.070

Correlation studies of CTP score with other parameters
revealed the strong positive correlation of CTP score with
INR, serum Creatinine, urea, total bilirubin, and PT, while a
strong negative correlation was found with serum albumin and
sodium Table 2.

revealed a strong positive correlation of MELD score with
INR, serum creatinine, urea, total bilirubin and PT whereas it
revealed a strong negative correlation with serum albumin and
Na Table 3.

Correlation between the MELD score and other parameters

Correlation between serum miR-122 level and other
parameters revealed a strong positive correlation of miR-122

Table 1: Demographic, clinical and laboratory data among the studied group.

with serum albumin, PC, and sodium while it revealed a strong
negative correlation with serum creatinine, urea, INR and K

Compensated

Ascites

SBP

HRS

P value

Age (mean±SD)

54.6±9.6

56.2±9.6

54.6±8.3

56.6±5.0

NS

Sex Male n (%)
Female n (%)

10 (50%)
10 (50%)

11(55%)
9 (45%)

19 (95%)
1 (5%)

16 (80%)
4 (20%)

0.01 S

Serum miR-122 correlates with child and MELD scores

0.7 NS

MELD and Child scores is shown in Figure 2. There was a

Table 4.

Laboratory data

The correlation between serum miR-122 level and both

ALT1 (U/L)

47.6± 21.9

45.7 ± 20.8 53.6 ± 25.3 46.5 ± 21.2

AST2 (U/L)

47.7 ± 22.3

65.3 ± 23.4 70.9 ± 23.6 61.2 ± 22.5

0.015 S

strong negative correlation between serum miR-122 level and

Albumin3 (mg/dl)

3.6 ± 0.5

2 ± 0.4

2.2 ± 0.7

1.9 ± 0.6

<0.001 HS

MELD score (p=0.001), and very a strong negative correlation

T.Bili (mg/dl)

1.2 ± 0.3

3 ± 4.2

5.5 ± 5.8

5.7 ± 5.7

<0.006 HS

between serum miR-122 level and Child score (p <0.001).

PC5

76.4±17.5

57.6± 16.9

53± 13.3

49.1±14.3

<0.001 HS

PT

13.6±1.9

17.8±5.1

18.1±4.7

20.3±4.4

<0.001 HS

INR7

1.2±0.2

1.6±0.6

1.8±0.6

1.8±0.8

<0.001 HS

Urea(mg/dl)

31.5±13.6

66.2±33.6

Creatinine(mg/
dl)

0.9±0.3

±0.41.1

2.0±1.9

3.5±1.5

<0.001 HS

MELD Score, Child- Score and Albumin, it revealed that

Na

137.2±4.8

131.2±8.1

128.6±6.7

126.3±9.2

<0.001 HS

albumin was the only significant independent predictor Table

K

4.2±0.3

4.3±0.6

4.4±0.8

4.7±0.9

<0.001 HS

5.

4

6

66.9±47.8 131.6±51.5 <0.001 HS

There was a very strong positive correlation between serum
miR-122 level and serum albumin level (P = 0.0002).
Backward stepwise multivariate linear regression was
conducted to explore the predictors of Micro-RNA by using
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Table 3: Correlation of MELD Score with other parameters within the studied groups.
MELD Score
Albumin

Na

r

-0.499

P

<0.0001

r

-0.455

P

<0.0001

INR

Creatinine

Urea

T. Bilirubin

PT

r

0.679

cirrhosis and its complications continue to be a health

P

<0.0001

problem. A recent consensus has proposed that compensated

r

0.849

P

<0.0001

r

0.641

P

<0.0001

is more than 12 years [3,25]. The Child Pugh score and the MELD

r

0.724

score were formulated to guide clinicians in their assessment

P

<0.0001

of decompensation. However, their limitations have led to the

r

0.614

incorporation of additional parameters to improve prognostic

P

<0.0001

Table 4: Correlation of serum miR-122 level with other parameters within the
studied groups.
miR-122
Albumin

INR

Creatinine

Urea

r

0.409
0.0002

r

-0.156

P

0.02

r

-0.284

P

0.010

r

-0.363

P

0.0009

T. Bilirubin

PC

Na

K

and decompensated cirrhosis be considered separate disease
entities [24]. The survival rate of patients with decompensated
liver cirrhosis is less than two years which is much worse than
patients with compensated liver disease whose median survival

accuracy [26]. Furthermore the MELD score does not correlate
well with the severity of hepatic encephalopathy or ascites.
Patients with encephalopathy or abnormal EEG and suggestive
neuropsychometric tests have a MELD score that is less than 25
in 90% of cases [27].

miR-122

P

of previous decades. But in countries where the brunt of viral
hepatitis affected a significant percentage of its population

MELD Score

R

-0.055

The aim of this work was to assess the usefulness of

P

0.628

miRNA-122 as a prognostic marker of decompensation in

r

0.289

liver cirrhosis. Our data showed that miR-122 serum levels

P

0.009

were statistically significantly lower in patients with SBP and

r

0.288

HRS than those with compensated cirrhosis or cirrhosis with

P

0.009

r

-0.107

P

0.343

ascites. Our study also found a strong negative correlation
between miR-122 and both the MELD and Child Pugh scores.
The

laboratory

parameters

of

the

patients

with

decompensated cirrhosis showed abnormal values particularly
those related to the synthetic capacity of the liver. This was
more pronounced in the groups with SBP and HRS. The Child
Pugh and MELD scores are partially based on some of these
parameters. Our data showed a significant difference between
the four groups in the Child Pugh score. This means the
Child Pugh score correlates well with decompensation and its
complications. Our results confirm those of Khot et al., who
demonstrated that the Child Pugh score was a significant
predictor of mortality [28]. Takaya et al., also concluded that
patients with a Child Pugh score in the C range have worse
survival [29]. The MELD score was significantly different
between the four groups of the study with higher values found
in the group with SBP while the highest values were obtained
from the group with HRS. Licata et al., also found that patients
with HRS had high MELD scores [30]. There was a significant
Figure 2: Correlation between mi-RNA 122 and serum albumin, Child and MELD
scores.

difference in the level of serum sodium between our groups
which matches the results described by Zhang et al., who
concluded that the serum sodium concentration decreases
in conjunction with the level of severity in decompensated

Table 5: Multivariate regression model to predict Micro-RNA.
Beta

95% CI

P value

MELD Score

-0.019

-0.040

-

0.002

0.079

Child-Score

-0.043

-0.214

-

0.128

0.615

Albumin

0.445

0.221

-

0.668

<0.001

cirrhosis [31]. Significantly lower levels of serum sodium in
patients with HRS has also been mentioned in other studies
[30,32]. Our findings are in concordance with the study done
by Shaikh et al., who demonstrated that hyponatremia has a
negative influence on cirrhosis related complications [33].

β= Beta coefficient, CI= Confidence interval

The serum levels of miR-122 were significantly lower in

Discussion
In the era of direct antiviral drugs, many patients with viral
related liver cirrhosis are expected avoid the long term morbidity

the group with SBP and HRS patients than in those without
complications. Waidmann et al., showed a similar decrement of
miR-122 in SBP and HRS than compensated cirrhotic patients
[34].
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Both the Child Pugh score and the MELD score correlated
positively with T. bilirubin, INR, creatinine and urea. Both
scores also showed a strong negative correlation with albumin
and sodium. The MELD score was strongly positively correlated
with creatinine and urea, and these results are confirmed by
the work done by Sumskiene et al., who found statistically
significant low survival in patients with high serum bilirubin,
high serum creatinine and high blood urea [35]. These
correlations assert the role of these scores as significant and
reliable prognostic predictors of morbidity in decompensated
cirrhosis, especially in patients with SBP and HRS. Early
prognostic markers of severity might improve the outcome and
reduce mortality related to complications of decompensated
cirrhosis. Circulating miR-122 exhibited a strong negative
correlation with T. bilirubin, creatinine, urea and a strong
positive correlation with PC, albumin and sodium. This
correlation demonstrates that the less the functional capacity
of the liver, the lower the serum level of miR-122. There was a

creatinine, urea and INR while it correlated positively with

strong negative correlation between the miR-122 and the MELD

4. Gine`s P, Guevara M, Arroyo V, Rodes J (2003) Hepatorenal syndrome. 362:
1819–1827. Link: https://goo.gl/hHZP7D

score which provides further evidence of the importance of low
levels of miR-122 in outlining the presence of decompensation
and its complications.
An explanation for our findings lies in the diminishing
number of hepatocytes as cirrhosis advances, thus the release
of miRNAS-122 may be lower than in those patients with more
abundant liver tissue.
Coagulation profile has been used as a surrogate marker
for liver function, Serum bilirubin and albumin reflect the
functional capacity of the liver as well. But these parameters
may vary depending on nutritional status, the use of drugs
or the occurrence of cholestasis and are biased by different
half-life times. In the clinical setting this may be a source
of confusion; they should not be viewed as the most reliable
indicator of liver function. The serum level of miRNA-122 is
not affected in a similar fashion and our results confirm the
benefit of establishing miR-122 as an independent prognostic
marker of liver compensation in clinical practice whether alone
or as a supplement to the MELD or Child Pugh scores.
However, our study is not without limitation as we did not
detect a cut-off value below which decompensation may occur
so further evaluation to find a cut-off point is needed.
In conclusion, lower serum miR-122 levels are associated
with ascites, spontaneous bacterial peritonitis and Hepatorenal
syndrome. Therefore, serum miR-122 could be a new potential
parameter for liver function and a prognostic marker in
patients with liver cirrhosis. Further investigations are needed
to validate our findings and so, introduce this new marker into
clinical practice in the near future.
Core tip: Decompensated cirrhosis is a serious complication.
Prognostic parameters guide clinicians to assess severity and
survival. The Child Pugh and MELD score serve this purpose.
The miRNA-122 is liver specific and was correlated to hepatic
inflammation and cirrhosis. Our study aimed to prove that
miR-122 could be of value as a prognostic marker of chronic
liver decompensation. miR-122 correlated negatively with

albumin, PC and sodium levels. It also showed a strong negative
correlation with both the Child Pugh and MELD scores.
Raw data master sheet (Appendix:
https://www.peertechz.com/Hepatitis-Research/AHR-3-108a.zip).
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