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Abstract  

Background: Hepatorenal Syndrome (HRS) is a unique  
form of acute kidney injury seen in patients with acute liver  
failure or chronic liver disease in absence of any other iden-
tifiable cause of renal failure. Hepatorenal syndrome is asso-
ciated with significant morbidity and mortality.  

Aim of Study:  The aim of this study was to assess the  
safety and efficacy of Erdosteine versus N-acetyl cysteine  
with octreotide and albumin in the treatment of hepatorenal  
syndrome in cirrhotic patients.  

Patients and Methods:  The study enrolled  60  liver cirrhosis  
patients diagnosed to have hepatorenal syndrome who were  
randomized to receive Erdosteine 300mg or N-acety-lcysteine  
600mg three times daily with octreotide (100µgsc three times  
a day) midodrine (12.5mg orally three times a day) and  

albumin (1g/kg body weight up to a maximum of 100g) or  
receive octreotide, midodrine and albumin as a control for  
two weeks. Renal function was assessed before and after  
treatment. Side effects and improvement of liver function  
were recorded.  

Results: In NAC group; creatinine level was significantly  
lower after the second week of therapy than baseline level  
(p=0.006), also there was significantly higher GFR after the  
first and the second weeks of therapy than baseline level ( p=  
0.038, 0.001 respectively) and significant higher GFR after  
the second week than after the first week of therapy (p=  
0.015). Meanwhile, no significant difference of creatinine or  
GFR was detected in Erdosteine group or when the three  

groups were compared.  

In NAC group, Child-Pugh score significantly improved  

compared to control group after 2 weeks of therapy (p=0.004).  
In the first and second weeks of therapy, the grade of enceph-
alopathy was significantly lower in Erdosteine group (p=0.032,  
0.040) and in NAC group (p=0.009, 0.004) compared to  
control group.  

The side effects were few with no significant difference  

between their occurrences in the three groups.  

Correspondence to:  Dr. Shaimaa Ezaat Ahmed,  
E-Mail: Dr.shaimaa.ezzat7@gmail.com  

Conclusion:  This study was a pilot study that investigated  
the effects of Erdosteine versus NAC on human patients with  

HRS. No significant difference of creatinine or GFR was  
detected when Erdosteine, NAC and control groups were  
compared. Improvement of Child-Pugh score in NAC group  
and hepatic encephalopathy in Erdosteine group were second-
ary outcomes of our study.  

As these drugs had a high safety profile, we recommend  
further studies using higher doses of the drugs for longer  
periods and enrollment of larger number of patients to optimize  
treatment of HRS.  

Key Words: Erdosteine – N-Acetylcysteine – Cirrhosis –  
Hepatorenal.  

Introduction  

HEPATORENAL  Syndrome (HRS) is a unique  
form of renal impairment seen in patients with  

acute liver failure or chronic liver disease in absence  

of any other identifiable cause of renal failure.  
Liver transplantation forms the cornerstone for its  
management [1] . Several meta-analyses that eval-
uated vasoconstrictor therapies for HRS did not  
show any significant reduction in mortality without  
liver transplantation  [2-8] .  

NAC is used as an antidote for acetaminophen  
overdose, it is also used to treat Non-Acetamino-
phen-Induced Acute Liver Failure (NAIALF) and  
severe alcoholic hepatitis. When used to treat severe  
alcoholic hepatitis, i.v. acetylcysteine serves as an  
antioxidant and glutathione source. Improvement  
in patients with hepatorenal syndrome was also  
noted [9] .  

Erdosteine belongs to the class of mucolytics  
which is used for the treatment of wet cough and  
Chronic Obstructive Pulmonary Disease (COPD)  
[10] . Many studies showed the beneficial effect of  
Erdosteine in: Cisplatin-induced hepatic oxidant  
injury, [11]  liver damage induced by acetaminophen  
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intoxication, [12]  radiocontrast-induced hepatotox-
icity, [13]  renal ischemic reperfusion injury [14] .  

The aim of this study was to assess the safety  
and efficacy of Erdosteine versus N-acetyl cysteine  

with octreotide, midodrine and albumin in the  

treatment of hepatorenal syndrome in cirrhotic  

patients.  

Patients and Methods  

Study design and patients:  

This was a randomized, controlled, pilot study  
conducted in Egypt. A total of 70 cirrhotic patients  

with hepatorenal syndrome were screened for  

participation in this study.  

The patients had been admitted at Tropical  
Medicine and Infectious diseases and in Internal  
Medicine Departments, in Tanta University Hospital  

from February 2017 till February 2018. Of these,  
60 patients with post-hepatitis C liver cirrhosis  
with hepatorenal syndrome were enrolled and  
randomly assigned to receive Erdosteine with  

octreotide and albumin or N Acetyl cysteine with  

octreotide and albumin or octreotide and albumin  

as a control group. The rationale for utilizing  

Erdosteine and N Acetyl cysteine was that they  

are safe and inexpensive drugs commonly pre-
scribed as mucolytics in treatment of wet cough.  

We believed it was unethical to perform a placebo-
based trial in this category of patients.  

The included patients were randomized using  
a computerized random number generator to select  

randomly permuted blocks with a block size of  

four and an equal allocation ratio. Sequentially  
numbered, opaque, sealed envelopes were used to  

ensure concealment. An independent observer  
assigned participants to a computer-generated  

randomization sequence.  

Patients were randomized into 3 equal groups;  

the first group included 20 patients who were  
treated with Erdosteine 300mg P.O. three times  

daily for two weeks in addition to octreotide (100 µ 
gsc three times a day) midodrine (12.5mg orally  
three times a day) and albumin (1g/kg body weight  

up to a maximum of 100g), the second group incl-
uded 20 patients who were treated with NAC  
600mg P.O. three times daily for two weeks in  

addition to octreotide, midodrine and albumin  

(same doses as in Erdosteine group), and the third  

group included 20 patients who were treated with  

octreotide, midodrine and albumin (same doses as  
in Erdosteine group) for 2 weeks (control group).  

Inclusion criteria included patients with post-
hepatitis C liver cirrhosis and hepatorenal syn-
drome. Liver cirrhosis was diagnosed on the basis  

of clinical and laboratory findings as well as ab-
domino-pelvic ultrasound, evaluation of the severity  

of liver cirrhosis was obtained in each cirrhotic  

patient with modified Child-Pugh score [15] . Hepa-
torenal syndrome was diagnosed according to the  

International Ascites Club criteria: Cirrhotic pa-
tients with serum creatinine >1.5mg/dL without  
improvement following diuretic withdrawal and  

plasma volume expansion with intravenous albumin  

and in the absence of (A) Shock, (B) Renal or  

gastrointestinal fluid loss, (C) Recent management  
with nephrotoxic drug, (D) Recent ongoing bacte-
rial infection, (E) Proteinuria >_500mg/dL, and (F)  
Ultra sonographic evidences of parenchymal renal  

disease or urinary tract obstruction [16] .  

Patients with HCC or liver metastasis, hepatic  

encephalopathy grade IV and patients with evidence  

of peptic ulcer disease were excluded from the  

study.  

Institutional ethical committee approval was  
obtained before the start of the study and informed  

consent was signed by every patient before enrol-
ment in the study. The study was approved in  

January 2017 by the Ethics Committee of the  
Faculty of Medicine, Tanta University (code ap-
proval number: 31305/01/17). The study protocol  

conforms to the ethical guidelines of the 1975  
Declaration of Helsinki as reflected in prior ap-
proval by the institution's Human Research Com-
mittee. All authors had access to the study data,  

and reviewed and approved the final manuscript.  

Assessments:  

Baseline evaluation included clinical examina-
tion, abdomino-pelvic ultrasound, and laboratory  

testing (bilirubin, prothrombin time, albumin,  
creatinine, Glomerular Filtration Rate (GFR)).  

All patients were followed by clinical exami-
nation, abdomino-pelvic ultrasound, and laboratory  

testing after the first and the second weeks of  

therapy to assess improvement of renal function  

and Re-evaluate Child-Pugh score.  

Outcomes:  
The primary outcome of the trial was the im-

provement of renal function in the Erdosteine and  
NAC groups at the end of first and second weeks  

of therapy. Secondary outcomes were the occur-
rence of significant adverse events of Erdosteine  

and NAC and the improvement of liver biochemical  
tests and modified Child-Pugh score.  
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Statistical analysis:  
Statistical presentation and analysis of the  

present study was conducted, using the mean,  
standard deviation and chi-square test, standard  

student " t-test”, analysis of variance [ANOVA]  
tests (f): According to the computer program SPSS  
for Windows. ANOVA test was used for comparison  

among different times in the same group in quan-
titative data. Chi-square test was used for compar-
ison between two groups as regards qualitative  

data. Standard student " t-test” was used to test of  
significance of the difference between two means.  

Values of p  less than 0.05 (two-tailed) were con-
sidered statistically significant.  

All statistical calculations were performed using  

the computer program SPSS (Statistical Package  
for the Social Science; SPSS, Chicago, Illinois,  
USA) Version 22 for Microsoft Windows.  

Results  

In total, 70 patients were screened for study  

participation out of whom 10 were excluded from  
the study; of these, 7 failed to fulfill the inclusion  

criteria, and three declined to participate. Thus, 60  

patients were randomized to receive Erdosteine  
300mg P.O. three times daily for two weeks in  

addition to octreotide and albumin, the second  

group included 20 patients who were treated with  

NAC 600mg P.O. three times daily for two weeks  

in addition to octreotide and albumin, and the third  

group included 20 patients who were treated with  

octreotide and albumin for 2 weeks (control group).  

The baseline characteristics of patients of the  

studied groups are summarized in (Table 1).  

In our study, there was statistically non-sig-
nificant difference between all studied groups as  

regards age, sex, diabetes mellitus, hypertension,  

and baseline grade of encephalopathy and amount  

of ascites (Table 1).  

There was statistically non-significant difference  

between all studied groups as regards baseline  
bilirubin, albumin levels and INR, creatinine, GFR,  

modified Child-Pugh score. In NAC group, creat-
inine level was significantly lower after the second  

week of NAC therapy than baseline level ( p=0.006).  
Also there was significantly higher GFR after the  

first and second weeks of NAC therapy than base-
line level (p=0.038, 0.001 respectively) and signif-
icant higher GFR after second week than first week  

(p=0.015) (Table 2).  

INR was significantly lower after the second  

week of NAC therapy than baseline (p=0.01). There  

was non-significant difference between baseline,  

after the first week and after the second week of  

NAC therapy as regards bilirubin and albumin  

(Table 2).  

Of the twenty patients who received NAC ther-
apy, seven patients who had marked ascites im-
proved to moderate ascites and one patient with  

moderate ascites improved to mild ascites and also  

three patients who had grade one encephalopathy  

became grade zero (Table 3).  

In Erdosteine group, there was non-significant  
difference between baseline, after first week and  

after second week of Erdosteine therapy as regards  

clinical and laboratory parameters of patients. After  

the first and second week of NAC and Erdosteine  

therapies creatinine and GFR showed non-sig-
nificant difference when compared to control group.  

There was statistically non-significant difference  

between all studied groups as regards bilirubin and  
albumin levels after the first and second weeks of  

therapy. As regards INR, non-significant difference  

was detected between all studied groups after the  

first week. After the second week, INR was signif-
icantly lower in NAC group than control group  

(p=0.007) (Table 4).  

There was significant difference between all  

studied groups as regards the grade of hepatic  

encephalopathy after the first and second week of  

therapy (p=0.006, 0.005 respectively). After the  
first week the grade of encephalopathy was signif-
icantly lower in Erdosteine group (p=0.032) and  
in NAC group (p=0.009) than control group. Also  
after the second week the grade of encephalopathy  
was significantly lower in Erdosteine group ( p=  
0.040) and in NAC group (p=0.004) than control  
group (Table 5).  

No significant difference was detected between  

all studied groups as regards the amount of ascites  

after the first or the second week of therapy.  

As regards Child-Pugh score, non-significant  

difference was detected between all studied groups  

after the first week. In the second week, Child-
Pugh score was significantly lower in NAC group  

than control group (p=0.004) (Table 6).  

The regimen was well-tolerated by all the pa-
tients enrolled in the study. No serious adverse  

events were detected during NAC and Erdosteine  

therapy. In NAC group 1 patient complained from  
gastric distress, 1 patient in Erdosteine group  

complained from nausea.  
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Table (1): Baseline demographic and clinical data of all studied  
groups.  

Table (2): Effect of NAC on clinical and laboratory parameters  
of patients.  

F-test  p-value  
Time  

Parameter  
Range Mean ±  S.D  

1.7-3.8  
1.17-3.4  
1-5.19  

5 2 5  χ
2

: 0.392 Baseline  
1st wk 25.0% 10.0% 25.0% 1.875 2nd wk  

18  15  15  
75.0%  75.0%  90.0%  

1  0.362  0  0  χ
2

:  

4  2  χ
2

:  0.694  
2.227  

8  

10.0%  
2  
10.0%  20.0%  

8  11  
55.0%  40.0%  40.0%  

8  10  7  
35.0%  40.0%  50.0%  

20  20  19  

0.021 *  4.157  2.26±0.69  
1.87±0.57  
1.60±0.90  

10.00± 1.52  
9.35±1.46  
9.15± 1.31  

1.923  0.156  

0.001*  33.10± 11.21  
43.25± 15.04  
55.42± 18.38  

10.659  

11  0.057  χ
2

:  
85.0%  12.210  95.0%  55.0%  

1  

18  

3  

17  

3  
5.0%  15.0%  

1  

15.0%  

4  0  
0%  20.0%  

0  

5.0%  

2  0  
0%  10.0%  0%  

F/χ
2 

 p-value  Erdosteine NAC Control  

F:  
0.106  

0.900  

χ
2

:  12  11  13  0.812  
60.0%  55.0%  65.0%  0.417  

8  9  7  
40.0%  45.0%  35.0%  

52-70  
60.40±4.25  

50-85  
61.05±7.92  

47-78  
61.40±8.06  

Age:  
• Range  
• Mean ±  S.D  

Sex:  
• Male:  

-  N  
-  %  

• Female:  
-  N  
-  %  

Bilirubin:  
Baseline  
1st wk  
2nd wk  

Albumin:  
Baseline  
1st wk  
2nd wk  

INR:  
Baseline  
1st wk  
2nd wk  

0.6-28.3  
0.2-27.3  
0.2-27.3  

1.8-3.3  
1.5-3.5  
1.5-4.1  

1.07-2.58  
1.05-2.3  
1.01-2  

4.69±6.44  
4.08±6.01  
3.90±5.97  

2.40±0.42  
2.50±0.59  
2.61 ±0.70  

1.74±0.46  
1.56±0.42  
1.40±0.33  

0.091  0.913  

0.543  0.617  

3.519  0.036*  

Baseline & 1st wk (p1=0.174)  
baseline & 2nd wk (p2=0.010)  
1st & 2nd wk  (p3=0.207)  

Creatinine:  

.0% .0% 5.0% 2.034 Baseline & 1st wk (p 1=0.038)  
Baseline & 2nd wk (p2=0.001)  
1st & 2nd wk (p3=0.015)  

Child-Pugh score:  
100.0% 100.0% 95.0% Baseline  

1st wk  
2nd wk  

Encephalopa-
thy:  
• No:  

-  N  
-  %  

• Grade 1:  
-  N  
-  %  

• Grade 2:  
-  N  
-  %  

• Grade 3:  
- N  
-  %  

χ
2

: Chi-squared test.  
F*: One way ANOVA.  

• Grade 1:  
N 
% 

85.0%  
3  0.043 *  6.316  

100.0%  
0  

100.0%  
0  

0%  
0  

15.0%  
0  

0%  
0  

0%  
0  

0%  
0  

0%  
0  

0%  
10.0%  

0%  
10.0%  

0%  
15.0%  

17  
85.0%  

0.003 *  16.155  18  
90.0%  

11  
55.0%  

0  
0%  

7  
35.0%  

0  
0%  

• Grade 2:  
N 
% 

• Grade 3:  
N 
% 

Ascites:  
Mild:  
N  
%  

• Moderate:  
N 
% 

• Marked:  
N 
% 

χ
2

: Chi- squared test. *: Denotes statistically significant p<0.05.  

χ
2 

 
p-value  Baseline  Parameter  1 

st 
 wk 2nd wk  

17  20  20  

F*: One way ANOVA. *: Denotes statistically significant p<0.05.  

Table (3): Effect of NAC on the grade of encephalopathy &  
the amount of ascites of patients.  

Encephalopathy:  
• No:  

N  
%  

Diabetes  
mellitus:  
• Yes:  

-  N  
-  %  

• No:  
-  N  
-  %  

Hypertension:  
• Yes:  

-  N  
-  %  

• No:  
-  N  
-  %  

Ascites:  
• Mild:  

-  N  
-  %  

• Moderate:  
-  N  
-  %  

• Marked:  
-  N  
-  %  

7-12  
7-12  
7-12  

Baseline & 1st wk (p1=0.094)  
Baseline & 2nd wk (p2=0.006*)  
1st & 2nd wk  (p3=0.249)  

GFR:  
Baseline  
1st wk  
2nd wk  

14-52  
21-80  
13-89  
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Table (4): Effect of therapy on liver biochemical tests between  

studied groups.  

Parameter  Group  Range  Mean ±  S.D  F-test  p-value  

• Bilirubin  Erdosteine  0.2–5.7  2.87± 1.79  2.426  0.097  
1st wk  NAC  0.2–27.3  4.08±6.01  

Control  0.7–26.5  6.72±7.53  

• Bilirubin  Erdosteine  0.2–6.5  2.87± 1.95  2.340  0.106  
2nd wk  NAC  0.2–27.3  3.90±5.97  

Control  0.5–26.5  6.61±7.49  

• Albumin  Erdosteine  1.2–3.8  2.46±0.62  0.022  0.978  
1st wk  NAC  1.5–3.5  2.50±0.59  

Control  1.5–3.5  2.48±0.60  

• Albumin  Erdosteine  1.2–4.1  2.47±0.75  0.322  0.726  
2nd wk  NAC  1.5–4.1  2.61 ±0.70  

Control  1.5–3.5  2.45±0.53  

• INR  Erdosteine  0.8–2.8  1.64±0.61  1.621  0.207  
1st  wk  NAC  1.05–2.3  1.56±0.42  

Control  1.07–3.2  1.87±0.63  

Erdosteine  0.8–2.8  1.65±0.60  3.942  0.025*  
• INR  NAC  1.01–2  1.40±0.3 3  
2nd wk  Control  1.07–3.2  1.88±0.65  

Erdosteine & NAC (p 1=0. 155)  
Erdosteine & control (p2=0.177)  
NAC & control  (p3=0.007*)  

F*: One way ANOVA.  
* : Denotes statistically significant p<0.05.  

Table (5): Effect of therapy on the grade of encephalopathy  

between studied groups.  

Erdosteine NAC  Control  χ 2 
 p-value  

Encephalopathy  
after 1stwk:  
• No:  

-  N 19 20  11  17.920  0.006*  
-  % 95.0% 100.0%  55.0%  

• Grade 1:  
-  N 0 0  2  
- % 0% 0%  10.0%  

• Grade 2:  
-  N 1 0  5  
-  % 5.0% 0%  25.0%  

• Grade 3:  
-  N 0 0  2  
-  % 0% 0%  10.0%  

Erdosteine & NAC (p 1 =0.3 11)  
Erdosteine & control (p2=0.032*)  
NAC & control (p3=0.009*)  

Encephalopathy  
after 2ndwk:  
• No:  

-  N 18 20  10  18.501  0.005*  
-  % 90.0% 100.0%  50.0%  

• Grade 1:  
-  N 1 0  2  
-  % 5.0% 0%  10.0%  

• Grade 2:  
-  N 1 0  5  
- % 5.0% 0%  25.0%  

• Grade 3:  
- N 0 0  3  
-  % 0% 0%  15.0%  

Erdosteine & NAC (p 1=0.349)  
Erdosteine & control (p2=0.040*)  
NAC & control  (p3=0.004*)  

χ2 : Chi-squared test.  
* : Denotes statistically significant p<0.05.  
F*: One way ANOVA.  

Table (6): Effect of therapy on Child-Pugh score between  

studied groups.  

Group  

Child-
Pugh  score  

Range Mean  ±  S.D  F-test  p-value  

1st wk:  
Erdosteine  6-13 9.85±2.11  3.144  0.051  
NAC  7-12 9.35± 1.46  
Control  7-15 10.90±2.3 1  

2nd wk:  
Erdosteine  6-13 9.85±2.11  4.499  0.015*  
NAC  7-12 9.15± 1.31  
Control  7-15 11.00±2.34  

Erdosteine & NAC (p 1=0.266)  
Erdosteine & control (p2=0.070)  
NAC & control (p3=0.004*)  

* : Denotes statistically significant p<0.0.  
F*: One way ANOVA.  

Discussion  

HRS is a frequent complication in advanced  
cirrhosis and the prevalence of HRS parallels the  

progression of liver disease in patients with cirrho-
sis [17] . Approximately 20% of cirrhotic patients  

with diuretic-resistant ascites potentially develop  

HRS, [18]  the incidence of HRS in patients with  
cirrhosis at one year is 18%, rising to 39% at five  

years after initial diagnosis [19] . Liver transplanta-
tion is the cornerstone for its management [1] .  
Several meta-analyses that evaluated vasoconstric-
tor therapies for HRS did not show any significant  

reduction in mortality without liver transplantation  
[2-8] . Search for new therapies for HRS is needed.  

NAC is used as an antidote for acetaminophen  

overdose, it is also used to treat Non-Acetamin-
ophen-Induced Acute Liver Failure (NAIALF) and  

severe alcoholic hepatitis. When used to treat severe  

alcoholic hepatitis, i.v. acetylcysteine serves as an  

antioxidant and glutathione source. Improvement  
in patients with hepatorenal syndrome was also  
noted [9] . Erdosteine belongs to the class of muc-
olytics which is used for the treatment of wet cough  

and Chronic Obstructive Pulmonary Disease  
(COPD)  [20] . Erdosteine may have multiple meal-
anisms to protect against hepatotoxicity and neph-
rotoxicity [21-23] .  

The aim of the present study was to determine  
the efficacy and safety of NAC versus Erdosteine  

in patients with HRS.  

In our study, creatinine level was significantly  
lower after the second week of NAC therapy than  

baseline level (p=0.006). Also there was signifi-
cantly higher GFR after the first and the second  

weeks of NAC therapy than baseline level (p=  
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0.038, 0.001 respectively) and significant higher  

GFR after the second week than after the first week  

of the NAC therapy (p=0.015). This was similar  
to a study that evaluated the effects of NAC on 12  

patients with HRS; nine of 12 patients had alcoholic  
cirrhosis and/or alcoholic hepatitis. Treatment was  
well tolerated and renal function improved [24] .  
This was also in agreement with Baker et al., [25]  
who prospectively treated 80 patients with stable  

renal dysfunction undergoing cardiac catheteriza-
tion with intravenous NAC; serum creatinine was  
significantly reduced in the NAC group compared  
to the control group.  

Also, a study of 83 patients with chronic renal  
insufficiency evaluated the use of NAC as a pro-
tective agent against contrast induced renal impair-
ment; in this study, 10 patients had a rise in serum  
creatinine; of these, 9 were in the placebo group  

[26] . On the other hand, this was in contradiction  

with Webb et al., [27]  who performed a prospective,  
randomized, placebo controlled trial (n=487) eval-
uating a single bolus dose of intravenous NAC  

(500mg over 15 minutes) immediately before car-
diac catheterization; a decline in creatinine clear-
ance of >5ml/min, was not significantly different  
between the study groups.  

In our study, comparing all the 3 groups at the  
same time, creatinine and GFR showed non-sig-
nificant difference between NAC, Erdosteine and  

control groups after the first or second weeks of  

therapy. On contrast, a study investigated the effects  

of Erdosteine on cyclosporin-A induced nephro-
toxicity and concluded its protective action [21] .  

Another study compared the effects of N-acetyl  

cysteine and Erdosteine in rats with renal injury  
caused by paracetamol intoxication. In the groups  

treated with erdosteine or N-acetyl cysteine after  

paracetamol, biochemical analyses, radionuclide  

imaging, and histopathological parameters showed  
significantly less evidence of renal toxicity than  

that observed in the group receiving paracetamol  

alone. Less renal toxicity was detected in rats  

receiving N-acetyl cysteine than in those receiving  
Erdosteine [28] . Reno protective effect of Erdosteine  
in rats against gentamicin nephrotoxicity supported  

a protective role of Erdosteine in nephrotoxicity  

associated with gentamicin (GM) treatment [22] .  

In HRS, there is no real cell damage it is only  

functional impairment. N-acetyl cysteine and Er-
dosteine act as antioxidants, and in the current  

study we detected a significant improvement of  
the grade of encephalopathy and decrease in the  

amount of ascites in group II patients treated with  

NAC in addition to the conventional treatment.  

Also, prothrombin activity significantly improved  

after 2 weeks of NAC therapy compared to baseline  

value (p=0.01) and compared to the control group  

(p=0.007). Moreover, Child-Pugh score significant-
ly improved in NAC group compared to control  
group after 2 weeks of therapy ( p=0.004). By  
improving liver condition, HRS might show some  
improvement.  

This was in agreement with Keays et al., [29]  
who suggested beneficial effects of NAC when  

given to patients with fulminant hepatic failure  
secondary to paracetamol toxicity as 48% of those  

receiving NAC survived compared to 20% of con-
trols. This was in contradiction with Whilst Prescott  

et al., [30]  who showed no benefit when NAC was  
commenced after 10 hours of paracetamol toxicity  

(with linear increase in those sustaining severe  

liver damage with increasing time from ingestion  

to NAC therapy).  

In the first and second weeks, the grade of  
encephalopathy was significantly lower in Er-
dosteine group (p=0.032, 0.040) and in NAC group  
(p=0.009, 0.004) than control group. This was in  
agreement with a previous study demonstrated  

that, in the prevention of liver damage induced by  

acetaminophen intoxication, early treatment with  
a single dose of Erdosteine was beneficial instead  
of NAC administration and may be considered as  

an alternative treatment in liver damage  [31] . In a  
study by Kuvandik et al., (2008) [23]  in rats with  
acetaminophen-induced liver damage, they used  
150 and 300mg/kg of Erdosteine and demonstrated  

that the liver status improved to a similar degree  

with both doses.  

Our study was a pilot study that investigated  
the effects of Erdosteine versus NAC on human  
patients with HRS. As these drugs had a high safety  

profile, we recommend further studies using higher  
doses of the drugs for longer periods and enrollment  

of larger number of patients to optimize treatment  

of HRS.  
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