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ABSTRACT: Background: Hepatic encephalopathy (HE) is a brain dysfunction
caused by liver insufficiency and/or portosystemic shunting. It is associated with
poor survival and high risk of recurrence along with reduced quality of life (QOL) of
patients and their caregivers. Nitazoxanide (NTZ) is an oral antimicrobial that
improved mental status and QOL score in HE patients and is well-tolerated. Aim: To
evaluate the efficacy and safety of NTZ compared to metronidazole and rifaximin in
patients with grade II-III HE and to evaluate its effect on patients’ QOL. Patients
and Methods: A Prospective, Randomized, Controlled, Open-Label, Pilot study.
Thirty four patients were randomly assigned to receive either Nitazoxanide (n=12),
Metronidazole (n=11) or Rifaximin (n=11) for 7 days. Serum ammonia level,
Clinical Hepatic Encephalopathy Staging Scale (CHESS) and Chronic Liver Disease
Questionnaire (CLDQ) for QOL was measured at baseline and at end of treatment.
Results: Baseline and after 1 week serum ammonia levels and CHESS scores,
showed no significant difference among the 3 groups. There was no significant
difference in serum ammonia level in each group for the 3 groups while it showed
significance in CHESS score. Regarding QOL, there was a significant difference
between baseline and after 1 week CLDQ total (p-value= 0.01) and fatigue scores (pvalue= 0.01) for Nitazoxanide group. Conclusion: Administration of 500 mg of
NTZ twice daily over 7 days showed the same efficacy on HE as standard treatment.
However, it was superior in improving patients’ QOL.

INTRODUCTION: Hepatic encephalopathy has
been defined as “a brain dysfunction caused by
liver insufficiency and/or portosystemic shunting;”
1
. It ranges from minimal hepatic encephalopathy
(MHE) “a condition in which patients with
cirrhosis
exhibit
various
quantifiable
neuropsychological
defects
using
certain
psychometric tests”, to overt HE showing multiple
neuropsychiatric problems with the risk of cerebral
edema and death 2, 3.
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Overt HE occurs in approximately 30–45% of
patients with cirrhosis and 10–50% of patients with
transjugular intrahepatic portosystemic shunt 4,
while MHE is estimated to have a prevalence
ranging from 22% to 80% 5.
Several mechanisms have been proposed to explain
the pathogenesis of HE where ammonia theory
enjoys maximum attention. Hyperammonemia
interferes with glutamatergic and serotonergic
transmission and increases production and
accumulation of glutamine in astrocytes that leads
to increased osmotic pressure and edema 6, 7. Thus,
most therapies for HE are focused on lowering
serum ammonia level 8.
HE is associated with poor survival and high risk of
recurrence 9, 10. Even in its mildest form, HE
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reduces health-related QOL of patients and their
caregivers 11, 12. Cognitive impairment associated
with cirrhosis results in utilization of more health
care resources in adults 13.
The current standard of care for patients with HE
includes non-absorbable disaccharides (lactulose)
14
, and non-absorbable antibiotics (neomycin,
vancomycin, rifaximin and metronidazole) 15.
Because of the systemic absorption of these
antimicrobial agents (except for rifaximin), serious
adverse effects have been recorded, and these have
limited their widespread use.
Nitazoxanide is an oral antimicrobial that showed
activity against various protozoa, helminthes,
viruses and anerobic bacteria. It inhibits an early
step of the pyruvate: ferredoxin oxidoreductase
(PFOR) enzyme-dependent electron transfer
reaction, through blocking the formation of CO2
and acetyl-CoA, and the transfer of reducing
equivalents to redox-active dyes 16.
Nitazoxanide is the first drug approved for the
treatment of Cryptosporidium infection 17-19. It was
also effective in treating Giardia lamblia 20,
Blastocystis hominis 21, amoebiasis 22, Ascaris
lumbricoides 23, Taenia saginata 24, Fasciola
hepatica 25, Trichurius trichiura 26, Clostridium
difficile 27, and Helicobacter pylori 28.
Basu and colleagues presented a pilot prospective
study showing clinical improvement in HE among
cirrhotic patients who received NTZ and lactulose.
Patients showed improvement in mental status and
QOL score, and the drug was well-tolerated 29.
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protocol was revised and approved by the research
ethics committee at Faculty of Pharmacy, Ain
shams University. Prior to participation all eligible
patients’ caregivers were educated about the study
protocol and signed the written informed consent.
The study protocol conforms to the ethical
guidelines of the 1975 Declaration of Helsinki.
Patients:
Inclusion criteria comprised: Adult Patients from
18 to 65 years with grade II-III HE. Patients were
excluded from the study if they had; active GIT
bleeding, major psychiatric illness, renal
insufficiency (serum creatinine > 2 mg/dl)
,compromised biliary functions,
AIDS or
hypersensitivity to NTZ, had been receiving
medications highly bound to plasma proteins (eg.
warfarin), benzodiazepines, narcotics, alcohol and
marijuana, or pregnant or lactating women.
Methods:
The study includes a total of 34 patients that were
randomly assigned by simple randomization to one
of 3 groups: Nitazoxanide group (12 patients who
received 500 mg NTZ tablets twice daily for seven
days), Metronidazole group (11 patients who
received 250 mg metronidazole tablets every 8
hours for seven days) and Rifaximin group (11
patients who received 200 mg rifaximin tablets
every 8 hours for seven days). All patients received
30 – 60 ml oral lactulose three times a day for
seven days, so that patient passes two to three
semisoft stools in a day.

The aim of this study was to evaluate the efficacy
and safety of NTZ compared to metronidazole and
rifaximin inpatients with grade II-III HE and to
evaluate its effect on the improvement of patients’
QOL.

At baseline, all patients underwent thorough history
taking and clinical examination. Liver disease
staging was performed using Model for End stage
Liver Disease (MELD) score 30, and blood samples
were collected to evaluate serum sodium,
potassium, total bilirubin, albumin, creatinine,
INR, prothrombin time (PT), hemoglobin level,
WBC count and platelet count.

Patients and methods:
The current study was Prospective, Randomized,
Controlled, Open-Label, Pilot study, conducted on
34 Egyptian adult in patients with HE. The study
was conducted at Tropical Medicine Department,
Ain Shams University Hospitals and Al-Azhar
University Hospitals, Cairo, Egypt. The study

The following parameters were measured at
baseline and at end of treatment and used to
evaluate the treatment outcomes : serum ammonia
level, severity of hepatic encephalopathy using
Clinical Hepatic Encephalopathy Staging Scale
(CHESS) 31, and QOL using Chronic Liver Disease
Questionnaire (CLDQ) 32. Serum ammonia was
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measured spectrophotometrically using commercial
kit 33.
Data management and analysis were performed
using Statistical Package for Social Sciences
(SPSS) vs. 21. All p-values are two-sided. P-values
< 0.05 were considered significant.
RESULTS:
From November 2012 to December 2014 a total of
80 patients were assessed for eligibility and only 60
cirrhotic patients fulfilled the inclusion criteria and
were included in the study. However, Out of the 60
patients, only 34 completed the study. Twenty six
patients were dropped out due to their desire to
leave the hospital within the first few days from
their recruitment. Hence, per protocol statistical
analysis was done.
Baseline evaluation:
Fourteen females (41.2%) and twenty males
(58.8%) were enrolled and distributed in the 3
groups as follows: 6 (50%) male and 6 (50%)
female patients in Nitazoxanide group, 7 (63.6%)
male and 4 (36.4%) female patients in
Metronidazole group, while 7 (63.6%) male and 4
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(36.4%) female patients in Rifaximin group. The
median age of the patients was 55 years. All the
patients were presented with HCV as their cause of
cirrhosis except 1 patient with HBV and 1 patient
with Wilson’s disease in Rifaximin group.
There was no significant difference among the 3
groups regarding age and MELD score (p-value >
0.05) and no statistical analysis was done for the
causes of HE as the numbers were too small for a
valid statistical analysis (Table 1).
There was no significant difference among the 3
groups regarding baseline laboratory parameters (pvalue > 0.05). However, Nitazoxanide group had
significantly higher levels of serum albumin than
Rifaximin group (p-value= 0.018). While
Metronidazole group showed significantly lower
levels of platelet count than the other 2 groups (pvalue= 0.001) (Table 2).
For HE related parameters, there was no significant
difference among the 3 groups regarding serum
ammonia level and CHESS score. While no
statistical analysis was done for HE grade as
numbers were too small for valid statistical analysis
(Table 3).

TABLE 1: BASELINE DEMOGRAPHICS AND CLINICAL CHARACTERISTICS
Parameter
Nitazoxanide gp
Metronidazole gp
Rifaximin gp
p-value
Age
56.5 (51.3-61.5)
56 (40-58)
55 (45-60)
0.519
MELD score
14.5 (11.5-21)
19 (15.5-21)
16.5 (12.8-24.5)
0.480
Cause of HE:*
High protein diet
4 (33.3%)
2 (18.2%)
5 (45.5%)
Constipation
2 (16.7%)
1 (9.1%)
4 (36.4%)
Dehydration
1 (8.3%)
0 (0%)
2 (18.2%)
Infection
5 (41.7%)
3 (27.3%)
0 (0%)
Unknown
3 (25%)
4 (36.4%)
2 (18.2%)
Data are expressed as medians (inter quartile range) and numbers (%).
Baseline Inter-group comparisons among the 3 groups were non-significant (p-value >0.05) and calculated using Kruskal-Wallis
test.
* No statistical analysis was done as numbers were too small for valid statistical analysis
TABLE 2: BASELINE LABORATORY PARAMETERS
Parameter
Nitazoxanide gp
Metronidazole gp
Serum sodium
128 (124.8-135.1)
132 (124.7-136)
(mmol/L)
Serum potassium
4.05 (3.6-4.5)
4 (3.4-4.4)
(mmol/L)
Serum total bilirubin
2.01 (1.4-3)
3.16 (2-5.3)
(mg/dl)
INR
1.65 (1.1-1.8)
1.8 (1.8-2.2)
PT (seconds)
16.45 (13.2-18.5)
18 (14-20)
Serum albumin
2.6 (2.3-2.8)
2.1 (1.7-2.4)
(g/dl)
Serum creatinine
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Rifaximin gp
135 (121-139)

p-value
0.864

3.05 (3.2-3.6)

0.185

1.95 (1.4-15.9)

0.400

1.7 (1.5-2)
17.1 (16-19)
2.1 (1.6-2.2)

0.052
0.355
0.018*
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(mg/dl)
1.18 (0.9-1.4)
0.96 (0.7-1.1)
1.05 (0.7-1.2)
0.355
WBC count
7.55 (5.3-10.4)
5.3 (3.9-6.8)
7.5 (5.1-11.6)
0.080
(103/mm3)
Hb level (g/dl)
11.55 (11.1-11.9)
10.9 (9.8-11.9)
8.7 (8-12.3)
0.071
Platelet count
110.5 (70.5-155)
54 (37-83)
113 (99-152)
0.001*
(103/mm3)
Data are expressed as medians (inter quartile range).
Baseline Inter-group comparisons among the 3 groups were non-significant (p-value >0.05) except for serum albumin and
platelet count. P-value was calculated using Kruskal-Wallis test. * Multiple pair-wise comparisons were done using the BonFerroni adjustment test.
TABLE 3: HEPATIC ENCEPHALOPATHY RELATED PARAMETERS
Parameter
Nitazoxanide gp
Metronidazole gp
Rifaximin gp
p-value
HE grade:*
Grade II
6 (50%)
5 (45.5%)
4 (36.4%)
Grade III
6 (50%)
6 (54.5%)
7 (63.6%)
Serum ammonia levels
198.55 (142.7-270.9)
177 (142-321.6)
145 (112-165)
0.083
(µg/dl)
CHESS scores
7.5 (4.3-9)
7 (6-8)
7 (5-7)
0.792
Data are expressed as medians (inter quartile range) and numbers (%).
Baseline Inter-group comparisons among the 3 groups were non-significant (p-value >0.05) and calculated using Kruskal-Wallis
test.
* No statistical analysis was done for HE grade as numbers were too small for valid statistical analysis.

Clinical outcomes evaluation:
I- Efficacy:
Baseline and after 1 week ammonia levels for the 3
groups showed no significant difference (p-value
>0.05). Moreover, the comparison between
baseline and after 1 week ammonia level showed
no significant difference among the 3 groups (pvalue >0.05) (Table 4) (Fig.1).

The study groups were also compared for CHESS
score at baseline and after 1 week and showed no
significant difference (p-value >0.05). However,
there was a significant difference between baseline
CHESS score and CHESS score after 1 week
among each group where Nitazoxanide showed the
greatest significance (p-value= 0.01) (Table 4)
(Fig. 2).

TABLE 4: COMPARISON OF SERUM AMMONIA LEVELS AND CHESS SCORES AT BASELINE AND AFTER 1 WEEK
AMONG THE STUDY GROUPS

Parameter
Nitazoxanide gp
Metronidazole gp
Rifaximin gp
p-valuea
Serum ammonia
level at baseline
(µg/dl)
198.55 (142.7-270.9)
177 (142-321.6)
145 (112-165)
0.083
Serum ammonia
level after 1 week
(µg/dl)
188.85 (72.4-272)
170 (106.9-230)
167 (110-221)
0.984
p-valueb
0.182
0.114
0.424
CHESS score
7.5 (4.3-9)
7 (6-8)
7 (5-7)
0.792
at baseline
CHESS score
0 (0-0)
0 (0-0)
0 (0-2)
0.744
after 1 week
p-valueb
0.01
0.025
0.015
Data are expressed as medians (inter quartile range).
b
Intra-group comparisons (Baseline vs. 1 week) were calculated using Wilcoxon signed rank test and were significant for
CHESS score, p-value > 0.05: non-significant.
a
Inter-group comparisons (Baseline and 1 week) among the 3 groups were non-significant (p-value >0.05) and calculated using
Kruskal-Wallis test.

International Journal of Pharmaceutical Sciences and Research

4660

Elrakaybi et al., IJPSR, 2015; Vol. 6(11): 4657-4667.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

FIG.1: SERUM AMMONIA LEVELS AT BASELINE AND AFTER 1 WEEK FOR THE STUDY GROUPS.

FIG.2: CHESS SCORES AT BASELINE AND AFTER 1 WEEK FOR THE STUDY GROUPS.

II- Safety:
Out of 34 patients enrolled in the study, 17 patients
did not show any adverse events throughout the
study including 6 (17.6%) patients from
Nitazoxanide group, 5 (14.7%) patients from
Metronidazole group, and 6 (17.6%) patients from
Rifaximin group. The adverse events consisted of
constipation (2 Nitazoxanide, 1 Metronidazole),
diarrhea (2 Nitazoxanide, 3 Metronidazole), dry
mouth (3 Nitazoxanide, 1 Metronidazole), vomiting
(1 Nitazoxanide, 1 Metronidazole, 1 Rifaximin),

nausea
(1
Metronidazole),
anorexia
(1
Metronidazole and 2 Rifaximin), fever (1
Metronidazole and 2 Rifaximin), rash (1
Nitazoxanide), dizziness (1 Nitazoxanide and 1
Rifaximin), headache (1 Nitazoxanide), dysuria (1
Metronidazole), tremors (1 Nitazoxanide and 1
Rifaximin) and epistaxis (1 Nitazoxanide). Four
patients died during the follow up period after the
intervention week, 1 (8.3%) patient in Nitazoxanide
group, 1 (9.1%) patient in Metronidazole group and
2 (18.2%) patients in Rifaximin group.
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No statistical analysis was done as the numbers
were too small for a valid statistical analysis.

that of Rifaximin group after 1 week (p-value=
0.042).

III- Quality of life:
Baseline and after 1 week CLDQ total and domain
scores among the 3 groups showed no significant
difference (p-value >0.05). However, post hoc test
showed that Rifaximin group had significantly
lower activity score than the other 2 groups at
baseline (p-value= 0.011) while Metronidazole
group had significantly higher fatigue score than

Moreover, there was a significant difference
between baseline and after 1 week CLDQ total
score (p-value= 0.01) and fatigue score (p-value=
0.01) for Nitazoxanide group (Fig. 3), while the
other two groups showed no significant difference.
The other domains showed no significant
difference between baseline and after 1 week
scores for the 3 groups (p-value >0.05) (Table 5).

FIG.3: CLDQ TOTAL AND DOMAIN SCORES FOR NITAZOXANIDE GROUP AT BASELINE AND AFTER 1 WEEK.

TABLE 5: COMPARISON OF CLDQ TOTAL AND DOMAIN SCORES AT BASELINE AND AFTER 1 WEEK
AMONG THE STUDY GROUPS
Parameter
Nitazoxanide gp
Metronidazole gp
Rifaximin gp
p-valuea
Abdominal
symptoms
Baseline
2 (1-4.8)
4 (1-7)
1 (1-1)
0.076
After 1 week
5 (2.5-6.7)
7 (3-7)
1 (1-7)
0.428
p-valueb
0.245
0.141
0.059
Fatigue
Baseline
1.5 (1-3.1)
2.6 (1.4-4.6)
1.4 (1.2-3.4)
0.193
After 1 week
3 (2.3-5.6)
5.6 (3.8-6.6)
2.4 (1.4-4.4)
0.042*
p-valueb
0.01
0.18
0.342
Systemic
symptoms
Baseline
4.2 (3.1-5.2)
3.8 (2.6-5.4)
3.8 (2-4.4)
0.689
After 1 week
4.8 (4.1-5.6)
4.8 (4-6.8)
4.2 (3.6-5.6)
0.562
p-valueb
0.129
0.074
0.058
Activity
Baseline
3.34 (1.6-5)
3 (2.3-3.7)
1.67 (1-2.3)
0.011*
After 1 week
3.33 (2-4.4)
3 (1.7-5.7)
3 (1-4)
0.673
p-valueb
0.755
0.284
0.065
Emotional
function
Baseline
3.75 (2.9-5.7)
3.88 (3-5.8)
4.88 (2.6-5.5)
0.937
After 1 week
4.82 (3.5-6.4)
4 (4-6)
5.13 (3.4-6.4)
0.990

International Journal of Pharmaceutical Sciences and Research

4662

Elrakaybi et al., IJPSR, 2015; Vol. 6(11): 4657-4667.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

p-valueb
0.223
0.373
0.374
Worry
Baseline
3.4 (2.2-6.8)
4.6 (2.2-7)
5.4 (3.8-7)
0.413
After 1 week
5.2 (2.4-7)
5 (3.8-7)
5.4 (4.2-7)
0.807
p-valueb
0.123
0.593
0.833
Total score
Baseline
3.59 (2.8-4.3)
3.86 (3.1-4.6)
3.62 (2.7-4)
0.238
After 1 week
4.5 (3.6-5.4)
4.86 (3.9-5.9)
4.45 (3.1-5.2)
0.413
p-valueb
0.01
0.062
0.205
Data are expressed as medians (inter quartile range).
b
Intra-group comparisons (Baseline vs. 1 week) were non-significant (p-value >0.05), except for total and fatigue scores in
Nitazoxanide group, and calculated using Wilcoxon signed rank test.
a
Inter-group comparisons (Baseline and 1 week) among the 3 groups were non-significant (p-value >0.05), except for activity
score at baseline and fatigue score after 1 week, and calculated using Kruskal-Wallis test.
* Multiple pair-wise comparisons were done using the Bon-Ferroni adjustment test.

DISCUSSION: Several mechanisms have been
proposed to explain the pathogenesis of HE such as
increased deposition of cerebral manganese 34,
neurostreoids pathway activation 35, and
involvement of infection, systemic inflammation
and oxidative stress in HE pathogenesis 36-38.
However, there is a consensus that an excessive
accumulation of ammonia in brain is the primary
causative factor of HE 39. Thus the mainstay
treatment for HE revolves about reducing the
production and absorption of ammonia in the gut,
and to improve its excretion by drug therapy or diet
modification.
Currently,
lactulose
and
nonabsorbable antibiotics are the most commonly
used therapeutics to treat HE 40.
Traditionally, nonabsorbable disaccharides have
been used as the first-line therapy for patients with
HE 1, even if their effectiveness in comparison with
placebo has not been proven 41.
Antibiotics are regarded as a therapeutic alternative
to nonabsorbable disaccharides for HE 42.
Neomycin is a non-absorbable aminoglycoside that
has also been prescribed for HE, but its ototoxicity
and nephrotoxicity limit its use 43. Metronidazole
also improves HE, however its potentially severe
neurotoxicity in patients with cirrhosis has been
documented with long-term administration and
limits its common use 44. Vancomycin, has been
demonstrated to lower blood ammonia and
attenuated HE in patients with cirrhosis. However,
its use has led to bacterial overgrowth and
increased the risk of enteric bacterial resistance 45.
Rifaximin is considered as second-line in patients
who fail disaccharide therapy and as first-line in

those intolerant of disaccharides. It has a beneficial
effect on HE and may reduce mortality and has the
advantage of being well tolerated with minimal risk
of causing bacterial resistance 46. However, some
studies showed that rifaximin was not superior to
non-absorbable disaccharides for either HE
treatment or prevention, with a similar incidence of
side-effects 47. Two case studies described an
association between Stevens-Johnson syndrome/
toxic epidermal necrolysis (SJS/TEN) and
48,
49
rifaximin
.
Moreover,
Clostridium
difficile colitis has been observed and Candida
albicans has been isolated in two studies. In
addition, selection of resistant mutants of both
Gram-negative and -positive bacteria in the
gastrointestinal tract cannot be definitely ruled out
50,
51
. Electrolyte alterations (sodium and
potassium) have been reported during rifaximin
therapy, a warning for its long-term use in
cirrhotics 50. It also has higher per-treatment-cost
than non-absorbable disaccharides 52.
Nitazoxanide is a new thiazolide antiparasitic agent
that specifically targets anaerobes in the intestinal
tract beside other protozoa and helminthes. It is
given by oral route with good bioavailability and is
well tolerated, with primarily mild gastrointestinal
side effects such as abdominal pain, diarrhea, and
nausea. No significant adverse events have been
noted in human trials. At present, NTZ has no
documented drug-drug interactions as well 53.
Based on the pharmacokinetic parameters of NTZ
and the drug’s excellent safety profile, Basu and
colleagues presented a pilot prospective study at
the 2008 American Association for the Study of
Liver Diseases (AASLD) meeting showing clinical
improvement in HE among cirrhotic patients who
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received NTZ and lactulose. Each patient was
treated with oral lactulose 30 ml and NTZ 500 mg
twice daily for 14 days. Mental status improved 3070% in 15 patients with an improvement in the
QOL score from 20-80%. The regimen was welltolerated with 3 patients reporting gastric distension
and cramps which resolved by taking NTZ with
food 29.
The present study is the first prospective,
randomized, controlled study to evaluate the
efficacy and safety of NTZ compared to
metronidazole and rifaximin in patients with grade
II-III HE and to evaluate its effect on the
improvement of patient’s QOL. This study
confirms that NTZ is at least as effective as
metronidazole and rifaximin in improving HE in
Egyptian cirrhotic patients. The duration of the
study was 7 days based on other studies that
showed clinical improvement in HE patients
around this time period 54-56. There was no need to
prolong the duration of study in order to decrease
the number of dropout and non-compliant patients.
The current study showed that there was no
significant difference between baseline and after 1
week ammonia level among the 3 groups regardless
the improvement in their CHESS score.
Interestingly, out of the 34 patients 3 (2 with grade
II HE and 1 with grade III HE) had even normal
baseline serum ammonia level.
These findings is in agreement with Shawcross et al
that showed the poor correlation between arterial
plasma ammonia levels and the manifestation of
HE in patients with cirrhosis 37. Moreover, the
correlation between ammonia concentration and
astrocyte swelling is not clear cut and may be
modulated by the presence of both hyponatremia 57,
58
, and the ability of the brain to buffer ammoniainduced increases in glutamine within the
astrocytes by losing osmolytes such as myo-inositol
59
. Moreover, a study by dam et al. did not support
a direct toxic effect of hyperammonemia on brain
oxidative metabolism but still did not preclude
other or indirect roles of ammonia in HE 60.
On the other hand, some studies concluded that
raised plasma ammonia level appears to be an
important laboratory abnormality seen in HE
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patients, and it seems to correlate with the severity
of encephalopathy 61, 62.
Discrepancies in the direct correlation between
ammonia concentration and the severity of HE
shows that hyperammonemia may not be solely
responsible for the neurocognitive sequelae and
other pathophysiological pathways might be
contributing 63.
The 3 groups showed significant decrease in
CHESS score after 1 week that was reflected
clinically by improvement in patient’s alertness,
orientation and ability to respond and to talk.
Similarly, NTZ had the same results in the study
conducted by Basu et al. where the patients’
performance on Modified Encephalopathy Scale
(MES) improved 30-70% in 15 out of 19 patients
(79%). This scale comprised mental status, sleep,
irritability, confusion, lethargy, tremor, and
comprehension 29.
The adverse events reported for the 3 drugs may be
explained by the course of the liver disease. Also
lactulose treatment may contribute to the GI side
effects presented by the patients as shown by
several studies. Lactulose had more prominent GI
side effects when compared to other treatments 46,
55, 64
, and its use as a treatment of HE in everyday
clinical practice (that is, outside the controlled
conditions of a clinical trial) may be implicated in
increased gastrointestinal symptom severity and,
consequently, reduced QOL 65.
Nitazoxanide was proved to be well-tolerated in the
study by Basu et al., where only 3 out of 19
patients reported gastric distension and cramps
which resolved by taking NTZ with food 29. Other
studies reported that NTZ had mild and transient
adverse events 18, 66-68. Moreover, the 4 deaths cases
were believed to be a result from the progression of
the disease course in these patients.
Regarding the patients’ QOL, NTZ significantly
improved CLDQ total and fatigue score after 1
week of treatment while other domains did not
significantly change. The other two groups did not
show significant changes in all CLDQ domains.
This was confirmed in the study made by Basu and
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colleagues where NTZ also improved the QOL
score from 20-80% 29.
CONCLUSION: Administration of 500 mg of
NTZ twice daily over 7 days showed the same
efficacy on HE as standard treatment. Although, it
did not result in significant decrease in serum
ammonia level, however, it significantly decreased
CHESS score and improved mental status.
Moreover, NTZ was superior to standard treatment
in improving CLDQ total and fatigue score.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

13.

14.

15.

16.

ACKNOWLEDGEMENT AND DISCLOSURE:
We are thankful to the staff of Tropical Medicine
Department of Al-Azhar University hospital for
their assistance in patients recruitment. None of the
authors have any conflict of interest to disclose.

17.

REFERENCES:

18.

1.

Vilstrup H, Amodio P, Bajaj J, Cordoba J, Ferenci P,
Mullen KD, Weissenborn K and Wong P: Hepatic
encephalopathy in chronic liver disease: 2014 Practice
Guideline by the American Association for the Study of
Liver Diseases and the European Association for the Study
of the Liver. Hepatology 2014; 60:715-735.
2. Stinton LM and Jayakumar S: Minimal hepatic
encephalopathy. Can J Gastroenterol 2013; 27:572-574
3. Mondal P and Trigun SK: Pannexin1 as a novel cerebral
target in pathogenesis of hepatic encephalopathy. Metab
Brain Dis 2014; 29:1007-1015.
4. Poordad FF: Review article: the burden of hepatic
encephalopathy. Aliment Pharmacol Ther 2007; 25:3-9.
5. Montgomery JY and Bajaj JS: Advances in the evaluation
and management of minimal hepatic encephalopathy. Curr
Gastroenterol Rep 2011; 13:26-33.
6. Atluri DK, Prakash R and Mullen KD: Pathogenesis,
diagnosis, and treatment of hepatic encephalopathy.
Journal of Clinical and Experimental Hepatology 2011;
1:77-86.
7. Braissant O, McLin VA and Cudalbu C: Ammonia toxicity
to the brain. Journal of inherited metabolic disease 2013;
36:595-612.
8. Wright G, Chattree A and Jalan R: Management of hepatic
encephalopathy. Int J Hepatol 2011; 2011:841407.
9. Stewart CA, Malinchoc M, Kim WR and Kamath PS:
Hepatic encephalopathy as a predictor of survival in
patients with end-stage liver disease. Liver Transpl 2007;
13:1366-1371.
10. An J, Kim K, Han S, Lee J and Lim YS: Improvement in
survival associated with embolisation of spontaneous
portosystemic shunt in patients with recurrent hepatic
encephalopathy. Alimentary pharmacology & therapeutics
2014; 39:1418-1426.
11. Sidhu SS, Goyal O, Mishra BP, Sood A, Chhina RS and
Soni RK: Rifaximin improves psychometric performance
and health-related quality of life in patients with minimal
hepatic encephalopathy (the RIME Trial). Am J
Gastroenterol 2011; 106:307-316.
12. Ahluwalia V et al: Differential Impact of Hyponatremia
and Hepatic Encephalopathy on Health-Related Quality of

International Journal of Pharmaceutical Sciences and Research

19.

20.

21.

22.

23.

24.

25.

26.

27.

Life and Brain Metabolite Abnormalities in Cirrhosis. J
Hepatol 2013; 59:467-473.
Rakoski MO, McCammon RJ, Piette JD, Iwashyna TJ,
Marrero JA, Lok AS, Langa KM and Volk ML: Burden of
cirrhosis on older Americans and their families: analysis of
the health and retirement study. Hepatology 2012; 55:184191.
Sawhney R and Jalan R: Liver: The gut is a key target of
therapy in hepatic encephalopathy. Nature Reviews
Gastroenterology & Hepatology 2014; 12:7-8.
Leise MD, Poterucha JJ, Kamath PS and Kim WR:
Management of Hepatic Encephalopathy in the Hospital.
Mayo Clin Proc 2014; 89:241-253.
Hoffman PS, Sisson G, Croxen MA, Welch K, Harman
WD, Cremades N and Morash MG: Antiparasitic drug
nitazoxanide inhibits the pyruvate oxidoreductases of
Helicobacter pylori, selected anaerobic bacteria and
parasites, and Campylobacter jejuni. Antimicrob Agents
Chemother 2007; 51:868-876.
Amadi B, Mwiya M, Musuku J, Watuka A, Sianongo S,
Ayoub A and Kelly P: Effect of nitazoxanide on morbidity
and mortality in Zambian children with cryptosporidiosis:
a randomised controlled trial. Lancet 2002; 360:13751380.
Rossignol JF: Nitazoxanide in the treatment of acquired
immune deficiency syndrome-related cryptosporidiosis:
results of the United States compassionate use program in
365 patients. Aliment Pharmacol Ther 2006; 24:887-894.
Aslam S and Musher DM: Nitazoxanide: clinical studies of
a broad-spectrum anti-infective agent. Future Microbiol
2007; 2:583-590.
Bailey JM and Erramouspe J: Nitazoxanide treatment for
giardiasis and cryptosporidiosis in children. Ann
Pharmacother 2004; 38:634-640.
Rossignol JF, Kabil SM, Said M, Samir H and Younis
AM: Effect of nitazoxanide in persistent diarrhea and
enteritis associated with Blastocystis hominis. Clin
Gastroenterol Hepatol 2005; 3:987-991.
Ali AA, Abdelrahim ME, Elmoslamy NA, Said AS and
Meabed MH: Comparison Between Nitazoxanide and
Metronidazole in the Treatment of Protozoal Diarrhea in
Children. Medicine Science| International Medical Journal
2014; 3:1162-1173.
Juan JO, Lopez Chegne N, Gargala G and Favennec L:
Comparative clinical studies of nitazoxanide, albendazole
and praziquantel in the treatment of ascariasis, trichuriasis
and hymenolepiasis in children from Peru. Trans R Soc
Trop Med Hyg 2002; 96:193-196.
Lateef M, Zargar SA, Khan AR, Nazir M and Shoukat A:
Successful treatment of niclosamide- and praziquantelresistant beef tapeworm infection with nitazoxanide. Int J
Infect Dis 2008; 12:80-82.
Zumaquero-Rios JL, Sarracent-Perez J, Rojas-Garcia R,
Rojas-Rivero L, Martinez-Tovilla Y, Valero MA and MasComa S: Fascioliasis and intestinal parasitoses affecting
schoolchildren in Atlixco, Puebla State, Mexico:
epidemiology and treatment with nitazoxanide. PLoS Negl
Trop Dis 2013; 7:e2553.
Speich B, Ame SM, Ali SM, Alles R, Hattendorf J,
Utzinger J, Albonico M and Keiser J: Efficacy and safety
of nitazoxanide, albendazole, and nitazoxanidealbendazole against Trichuris trichiura infection: a
randomized controlled trial. PLoS Negl Trop Dis 2012;
6:e1685.
Musher DM, Logan N, Bressler AM, Johnson DP and
Rossignol JF: Nitazoxanide versus vancomycin in

4665

Elrakaybi et al., IJPSR, 2015; Vol. 6(11): 4657-4667.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Clostridium difficile infection: a randomized, double-blind
study. Clin Infect Dis 2009; 48:e41-46.
Basu PP, Rayapudi K, Pacana T, Shah NJ, Krishnaswamy
N and Flynn M: A randomized study comparing
levofloxacin, omeprazole, nitazoxanide, and doxycycline
versus triple therapy for the eradication of Helicobacter
pylori. Am J Gastroenterol 2011; 106:1970-1975.
Basu PP, Rayapudi K, Esteves J and Brown R: [A pilot
study utilizing nitazoxanide for hepatic encephalopathy in
chronic liver failure]. Hepatology 2008; 48:1085A-1086A.
Kamath PS, Wiesner RH, Malinchoc M, Kremers W,
Therneau TM, Kosberg CL, D'Amico G, Dickson ER and
Kim WR: A model to predict survival in patients with endstage liver disease. Hepatology 2001; 33:464-470.
Ortiz M, Cordoba J, Doval E, Jacas C, Pujadas F, Esteban
R and Guardia J: Development of a clinical hepatic
encephalopathy staging scale. Aliment Pharmacol Ther
2007; 26:859-867.
Younossi ZM, Guyatt G, Kiwi M, Boparai N and King D:
Development of a disease specific questionnaire to
measure health related quality of life in patients with
chronic liver disease. Gut 1999; 45:295-300.
van Anken HC and Schiphorst ME: A kinetic
determination of ammonia in plasma. Clin Chim Acta
1974; 56:151-157
Sundaram V and Shaikh OS: Hepatic encephalopathy:
pathophysiology and emerging therapies. Med Clin North
Am 2009; 93:819-836.
Ahboucha S: Neurosteroids and hepatic encephalopathy:
an update on possible pathophysiologic mechanisms. Curr
Mol Pharmacol 2011; 4:1-13.
Bemeur C, Desjardins P and Butterworth RF: Evidence for
oxidative/nitrosative stress in the pathogenesis of hepatic
encephalopathy. Metab Brain Dis 2010; 25:3-9.
Shawcross DL, Sharifi Y, Canavan JB, Yeoman AD,
Abeles RD, Taylor NJ, Auzinger G, Bernal W and
Wendon JA: Infection and systemic inflammation, not
ammonia, are associated with Grade 3/4 hepatic
encephalopathy, but not mortality in cirrhosis. J Hepatol
2011; 54:640-649.
Coltart I, Tranah TH and Shawcross DL: Inflammation
and hepatic encephalopathy. Arch Biochem Biophys 2013;
536:189-196.
Albrecht J, Zielinska M and Norenberg MD: Glutamine as
a mediator of ammonia neurotoxicity: A critical appraisal.
Biochem Pharmacol 2010; 80:1303-1308.
Rose CF: Ammonia-lowering strategies for the treatment
of hepatic encephalopathy. Clin Pharmacol Ther 2012;
92:321-331.
Als-Nielsen B, Gluud LL and Gluud C: Non-absorbable
disaccharides for hepatic encephalopathy: systematic
review of randomised trials. BMJ 2004; 328:1046-1050.
Patidar KR and Bajaj JS: Antibiotics for the treatment of
hepatic encephalopathy. Metab Brain Dis 2013; 28:307312.
Phongsamran PV, Kim JW, Cupo Abbott J and Rosenblatt
A: Pharmacotherapy for hepatic encephalopathy. Drugs
2010; 70:1131-1148.
Heaney CJ, Campeau NG and Lindell EP: MR imaging
and diffusion-weighted imaging changes in metronidazole
(Flagyl)-induced cerebellar toxicity. AJNR Am J
Neuroradiol 2003; 24:1615-1617.
Smith TL et al: Emergence of vancomycin resistance in
Staphylococcus
aureus.
Glycopeptide-Intermediate
Staphylococcus aureus Working Group. N Engl J Med
1999; 340:493-501.

International Journal of Pharmaceutical Sciences and Research

E-ISSN: 0975-8232; P-ISSN: 2320-5148
46. Eltawil KM, Laryea M, Peltekian K and Molinari M:
Rifaximin vs. conventional oral therapy for hepatic
encephalopathy: a meta-analysis. World J Gastroenterol
2012; 18:767-777.
47. Zullo A, Hassan C, Ridola L, Lorenzetti R, Campo SM
and Riggio O: Rifaximin therapy and hepatic
encephalopathy: Pros and cons. World J Gastrointest
Pharmacol Ther 2012; 3:62-67.
48. Patel AS, Supan EM and Ali SN: Toxic epidermal
necrolysis associated with rifaximin. Am J Health Syst
Pharm 2013; 70:874-876.
49. Jensen M: A New-Onset Rash in the Setting of Rifaximin
Treatment for Hepatic Encephalopathy. ACG Case Rep J
2014; 2:42-44.
50. Scarpignato C and Pelosini I: Experimental and clinical
pharmacology of rifaximin, a gastrointestinal selective
antibiotic. Digestion 2006; 73:13-27.
51. Bass NM et al: Rifaximin treatment in hepatic
encephalopathy. N Engl J Med 2010; 362:1071-1081.
52. Bajaj JS and Riggio O: Drug therapy: rifaximin.
Hepatology 2010; 52:1484-1488.
53. Fox LM and Saravolatz LD: Nitazoxanide: a new
thiazolide antiparasitic agent. Clin Infect Dis 2005;
40:1173-1180.
54. Mas A et al: Comparison of rifaximin and lactitol in the
treatment of acute hepatic encephalopathy: results of a
randomized, double-blind, double-dummy, controlled
clinical trial. J Hepatol 2003; 38:51-58.
55. Paik YH et al: Comparison of rifaximin and lactulose for
the treatment of hepatic encephalopathy: a prospective
randomized study. Yonsei Med J 2005; 46:399-407
56. Sharma BC, Sharma P, Lunia MK, Srivastava S, Goyal R
and Sarin SK: A randomized, double-blind, controlled trial
comparing rifaximin plus lactulose with lactulose alone in
treatment of overt hepatic encephalopathy. Am J
Gastroenterol 2013; 108:1458-1463.
57. Cordoba J, Gottstein J and Blei AT: Chronic hyponatremia
exacerbates ammonia-induced brain edema in rats after
portacaval anastomosis. J Hepatol 1998; 29:589-594.
58. Guevara M et al: Hyponatremia is a risk factor of hepatic
encephalopathy in patients with cirrhosis: a prospective
study with time-dependent analysis. Am J Gastroenterol
2009; 104:1382-1389.
59. Shawcross DL, Balata S, Olde Damink SW, Hayes PC,
Wardlaw J, Marshall I, Deutz NE, Williams R and Jalan R:
Low myo-inositol and high glutamine levels in brain are
associated with neuropsychological deterioration after
induced hyperammonemia. Am J Physiol Gastrointest
Liver Physiol 2004; 287:G503-509.
60. Dam G, Keiding S, Munk OL, Ott P, Vilstrup H, Bak LK,
Waagepetersen HS, Schousboe A and Sørensen M:
Hepatic encephalopathy is associated with decreased
cerebral oxygen metabolism and blood flow, not increased
ammonia uptake. Hepatology 2013; 57:258-265.
61. Ong JP, Aggarwal A, Krieger D, Easley KA, Karafa MT,
Van Lente F, Arroliga AC and Mullen KD: Correlation
between ammonia levels and the severity of hepatic
encephalopathy. Am J Med 2003; 114:188-193.
62. Bernal W, Hall C, Karvellas CJ, Auzinger G, Sizer E and
Wendon J: Arterial ammonia and clinical risk factors for
encephalopathy and intracranial hypertension in acute liver
failure. Hepatology 2007; 46:1844-1852.
63. Aldridge DR, Tranah EJ and Shawcross DL: Pathogenesis
of hepatic encephalopathy: role of ammonia and systemic
inflammation. Journal of Clinical and Experimental
Hepatology 2014; 5:S7-S20.

4666

Elrakaybi et al., IJPSR, 2015; Vol. 6(11): 4657-4667.
64. Poo JL, Gongora J, Sanchez-Avila F, Aguilar-Castillo S,
Garcia-Ramos G, Fernandez-Zertuche M, RodriguezFragoso L and Uribe M: Efficacy of oral L-ornithine-Laspartate in cirrhotic patients with hyperammonemic
hepatic encephalopathy. Results of a randomized,
lactulose-controlled study. Ann Hepatol 2006; 5:281-288.
65. Kalaitzakis E and Bjornsson E: Lactulose treatment for
hepatic encephalopathy, gastrointestinal symptoms, and
health-related quality of life. Hepatology 2007; 46:949950; author reply 951.
66. Rossignol JF, Ayoub A and Ayers MS: Treatment of
diarrhea caused by Cryptosporidium parvum: a prospective

E-ISSN: 0975-8232; P-ISSN: 2320-5148
randomized, double-blind, placebo-controlled study of
Nitazoxanide. J Infect Dis 2001; 184:103-106.
67. Rossignol JF, Ayoub A and Ayers MS: Treatment of
diarrhea caused by Giardia intestinalis and Entamoeba
histolytica or E. dispar: a randomized, double-blind,
placebo-controlled study of nitazoxanide. J Infect Dis
2001; 184:381-384.
68. Rossignol JF, Kabil SM, el-Gohary Y and Younis AM:
Effect of nitazoxanide in diarrhea and enteritis caused by
Cryptosporidium species. Clin Gastroenterol Hepatol
2006; 4:320-324.

How to cite this article:
Elrakaybi AA, Abd ElMoez, AT and Badary OA: The Clinical Effects of Nitazoxanide in Hepatic Encephalopathy Patients: A Pilot Study.
Int J Pharm Sci Res 2015; 6(11): 4657-67.doi: 10.13040/IJPSR.0975-8232.6(11).4657-67.
All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google
Playstore)

International Journal of Pharmaceutical Sciences and Research

4667

