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Scope of the Journal

The Afro-Egyptian Journal of Infectious and Endemic
Diseases (AJIED) is a peer-reviewed journal that
publishes clinical, parasitological, microbiological,

physiological, biochemical, immunological and
pathological studies in the field of infectious,
endemic and tropical diseases. The scope of the
journal includes also articles of endemic
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gastroenterology and hepatology. The journal is
published quarterly by Endemic and Tropical
Medicine Department, Faculty of Medicine, Zagazig
University, Zagazig, 44519, Egypt.

Submission Process

The Journal accepts online submissions only.
Manuscripts can be submitted at
http://mis.zu.edu.eg/ajied/home.aspx. ~ Once  the
manuscript has been uploaded, our system
automatically generates an electronic pdf, which is
then used for reviewing. All correspondence,
including notification of the Editor's decision and
requests for revisions, will be managed through this
system. Authors can follow the progress of their
paper using this system to final decision. For any
problems please contact the Editorial Office at
ajied@zu.edu.eg.

Due to editorial policy to accept high quality articles,
the journal accept only 50% of received articles.

Authorship

All  authors should have made substantial

contributions to all of the following:

(1) the conception and design of the study, or
acquisition of data, or analysis and interpretation
of data

(2) drafting the article or revising it critically for
important intellectual content

(3) final approval of the version to be submitted.

Avrticle types

The following types of manuscripts are routinely

accepted:

1- Original Articles: This should include an abstract,
keywords, introduction, patients/material and
methods, results, discussion and references. They
should be no longer than 5000 words (word count
excludes tables, figures and legends).

2- Reviews: An abstract and keywords are required.

The text should be divided into sections by

suitable headings. Tables and figures may be used

as appropriate for the text. They should be no
longer than 6000 words.

Opinions, Commentaries and Letters to the

editor: These take the same form as a review.

4- Short Communications: These should be no
more than 2,500 words, with up to 15 references
and a maximum of 3 figures or tables.

5- Case Reports: Case reports should present only

cases of exceptional interest including

presentation, diagnosis and management of
disease. They should contain short summaries, an

introduction, the case report, discussion, a

reference list, tables and figure legends.

Images in Infectious and Endemic Diseases:

These consist of interesting cases with high quality

images with a short text and no more than 10

references.

7- Video case:By invitation.
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Preparation of the manuscript

Please ensure that the following are including in your

submission: -One author designated as corresponding

author: Their E-mail address ,full postal address

Telephone and fax numbers -Keywords -Cover letter

addressed to the Editor, introducing the manuscript

and confirming that it is not being submitted
concurrently elsewhere -All figure captions -All
tables (including title, description, footnotes) -All
necessary files have been uploaded -Manuscript has
been spell checked -All text pages have been
numbered -References are in the correct format for
this journal -All references mentioned in the

Reference list are cited in the text and vice versa -

Permission has been obtained for use of copyrighted

material from other sources (including the Web) -

Color figures are clearly marked as being intended for

color reproduction or to be reproduced in black-and-

white.-Manuscripts :Please type all pages with double
spacing and wide margins on one side of the paper.

Title page, abstract, tables, legends to figures and

reference list should each be provided on separate

pages of the manuscript. Use font such as Times New

Roman or Arial. The text should be in single-column

format. Number the pages. Keep the layout of the text

as simple as possible. Most formatting codes will be
removed and replaced on processing the article. In
particular, do not use the options to justify text or to
hyphenate words. However, do use bold face, italics,
subscripts, superscripts etc. Do not embed

‘graphically designed' equations or tables, but prepare

these using the facility in Word or as a separate file in

Excel. When preparing tables, if you are using a table

grid, use only one grid for each individual table and

not a grid for each row. Do not prepare tables in

PowerPoint. To avoid unnecessary errors you are

strongly advised to use the spellchecker. The title

page should include: the title, the name(s) and
affiliation(s) of the author(s), an address for
correspondence, and telephone/fax numbers for
editorial queries. All articles should include an

Abstract of no more than 300 words and 3-6 key

words for abstracting and indexing purposes. Please

write your text in good English. Use decimal points

(not commas); use a space for thousands (10 000 and

above).

Provide the following data in your submission (in the

order given).

1- Title page (separate page): Title should be
concise and informative. Avoid abbreviations
and formulae where possible. Author names and
affiliations. Where the family name may be
ambiguous (e.g., a double name), please indicate
this clearly. Present the authors' affiliation
addresses (where the actual work was done)
below the names. Indicate all affiliations with an
Arabic number immediately after the author's
name and in front of the appropriate address.
Corresponding author: This should be indicated


http://mis.zu.edu.eg/ajied/home.aspx
mailto:ajied@zu.edu.eg
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publication. . Ensure that telephone and fax
numbers (with country and area code) are
provided in addition to the e-mail address and the
complete postal address.

Abstract: (separate paper). A concise and
informative abstract is required (maximum
length 300 words). The abstract should state
briefly the purpose of the research, the principal
results and major conclusions. Do not cite
references in the abstract. Non-standard or
uncommon abbreviations should be avoided in
the abstract, but if essential they must be defined
at their first mention in the abstract itself. The
abstract should be divided into: Background and
study aims, patients/material and methods,
results and conclusion. Keywords Immediately
after the abstract, provide a maximum of 6
keywords.

Abbreviations: Define abbreviations that are not
standard in this field at their first occurrence in
the article (even if mentioned in the abstract).
Ensure consistency of abbreviations throughout
the article

Introduction: State the objectives of the work
and provide an adequate background, avoiding a
detailed literature survey or a summary of the
results.

Patients/Materials and methods: Provide
sufficient detail to allow the work to be
reproduced. Methods already published should
be indicated by a reference. Only relevant
modifications should be described. Include in
figure legends and table texts, technical details of
methods used, while describing the methods
themselves in the main text.

Results: This should explore the significance of
the results of the work, not repeat them. A
combined Results and Discussion section is often
appropriate in a Short Communication but not in
an Original Article. Ensure that the chapter
results stands by itself and explain all results of
your work. Note that all tables and figures should
be presented in separate papers.

Discussion: Discuss your results and avoid
extensive citations and discussion of published
literature.

Acknowledgement: Collate acknowledgements
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work included in a paper has been supported by a
grant from any source, this must be indicated. A
connection of any author with companies
producing any substances or apparatus used in
the work should be declared in this section. All
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an acknowledgements section. Examples of those
who might be acknowledged include a person
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Egypt: methods , training, and quality control of
clinical and ultrasound examinations . Am J Trop
Med Hyg 2000 ; 62 (suppl) :17-20. 2- Wright W.
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black-and-white images; ; they should be
completely and consistently lettered, the size of
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Background and study aim:
Hepatocellullar carcinoma (HCC) is
usually diagnosed at advanced stage
resulting in limited therapeutic options
and poor prognosis. The role of alpha-
fetoprotein (AFP) in the diagnosis of HCC
is controversial. Here, we investigated the
role of Monocyte Chemoattractant Protein
-1 (MCP-1), a serum biomarker, alone or in
combination with AFP for detection of HCC.

Patients and Methods: 116 patients with
liver cirrhosis were included. The patients
were divided into 2 groups: HCC group
included 58 patients with HCC and non-
HCC patients as a control group included
58 patients with no evidence of hepatic
focal masses. Routine  laboratory
investigations, AFP, MCP-1, pelvi-
abdominal ultrasonography (US) and

triphasic computed tomography (CT) scan
were performed in all patients.

Results: It was found that MCP-1 at a
cut-off value >0.390 ng/ml has a sensitivity
of 75.8% and specificity of 88.3% with
AUROC 0.916; But AFP at a cut-off value
>20 ng/ml has a sensitivity of 86.5% and
specificity of 96.4% with AUROC 0.924,
while combined (AFP+ MCP-1) at a cut-
off value >23.390 ng/ml has a higher
sensitivity (96.5%) specificity of 100%
with AUROC 0.995.

Conclusion: Monocyte Chemoattractant
Protein-1 (MCP-1) can be identified as an
adjuvant biomarker for HCC detection.
Combined (AFP+MCP-1) showed higher
diagnostic ability than MCP-1 alone or
AFP alone in HCC detection.

INTRODUCTION

Hepatocellular carcinoma (HCC) is
the second leading cause of cancer-
related deaths worldwide. The incidence
of HCC has been increased both in the
United States and abroad with
approximately 750,000 new cases of
liver cancer reported per year [1,2].
Egypt has rising rates of HCC and
being a unique nature of liver disease
that presents questions regarding the
etiology of HCC; the currently
increasing incidence of HCC in
Egyptians may be due to shift of the
relative importance of hepatitis C virus
(HCV) as primary risk factors [3].

HCC is usually diagnosed at advanced
stage resulting in limited therapeutic
options and poor prognosis. The
identification of biomarkers is an
important issue since such markers
could facilitate detection of HCC.

Furthermore, such biomarkers could
display potential therapeutic targets
for HCC [4].

The most commonly used serum marker
of HCC is Alpha-fetoprotein (AFP),
which has a reported sensitivity of
49% to 71% and specificity of 49% to
86% in HCCs smaller than 5 cm. Its
levels are influenced by tumor size
and aggressiveness, as well as by the
etiology and activity of the liver disease
[5,6,7]. Approximately one-third of
early-stage HCC patients with small
tumors (<5 cm) have normal levels of
AFP [8]. Thus, clinicians are dissatisfied
with AFP as a marker due to its high
false-positive and false-negative rates.
Consequently there is urgent clinical
need to identify new biomarkers that
will improve new diagnosis of early
HCC over the current screening practice
of serum AFP measurements. [9].
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The Monocyte Chemoattractant Protein-1 (MCP-1),
is a small cytokine that belongs to the CC
chemokine family. It is a potent chemotactic
factor for monocytes. MCP-1is one of the key
chemokines that regulate migration and infiltration
of monocytes/macrophages It was found that
MCP-1was significantly elevated in patients with
resectable HCC compared to non-HCC chronic
hepatitis B (HBV) carriers [10].. Here, we
investigated the role of MCP-1, a serum biomarker,
alone or in combination with AFP for detection
of HCC.

PATIENTS AND METHODS

This comparative case-control study was
conducted in Tropical Medicine Department in
cooperation  with  Medical  Biochemistry
Department, Zagazig University, Egypt, during
the period from January 2015 to December 2015
and included 116 cirrhotic patients. The patients
were divided into 2 groups:

Group | (HCC group): Included 58 cirrhotic
patients with HCC (48 males and 10 females)
diagnosed by triphasic computed tomography
(CT) scan.

Table (I): Child-Pugh-Turcotte criteria

Group Il (Non-HCC patients): Included 58
cirrhotic patients (46 males and 12 females) with
no evidence of hepatic focal masses as a control
group.

Enrollment criteria:

Patients with liver cirrhosis, with or without
HCC were included. Diagnosis of liver cirrhosis
was based on clinical, laboratory and imaging
tests, and liver biopsy if present. Patients with
cirrhosis and focal hepatic lesions on ultrasound
with normal AFP were subjected to triphasic CT.
The diagnosis of HCC by triphasic CT-scan
showing was based on typical criteria for HCC
(early enhancement during arterial phase
followed by washout of contrast in porto-venous
and delayed phases).

Exclusion criteria:
Patients with other malignancies elsewhere and
patients with Child- Pugh class C were excluded.

Methods:

Patients were subjected to:

1. Detailed history taking.

2. Thorough clinical examination.
Child-Turcotte-Pugh classing was evaluated
for each patient (Table I).

1 Point 2 Points 3 Points
Albumin (g/dl) >3.5 2.8-35 <2.8
Bilirubin (mg/dL) <2 2-3 >3
Ascites None Minimal Moderate
Encephalopathy None Grade 1-2 Grade 3-4
PT (second prolonged) <4 4-6 >6
INR <1.7 <1.7-2.3 >2.3

PT; prothormbin time
Class A: 5-6 points; class B: 7-9 points; class C: 10-15 points

3. Routine laboratory investigations (complete
blood counts, liver and kidney profiles,
coagulation profile).

4. Alpha-feto protein (AFP): It was determined
by ELISA Kit provided by RayBiotech, Inc.,
the catalogue no ELH-AFP.

5. Monocyte Chemoattractent Protein -1 (MCP-
1): It was determined by ELISA Kit provided
by Biospes Comany, the catalogue no
BEK1142.

This kitwasbased on sandwich enzyme-linked
immune-sorbentassay  technology.Anti-MCP-1
polyclonal antibody was pre-coatedonto 96-well
plates. And the biotin conjugated anti-MCP-

INR, International Normalizing Ratio

1 polyclonal antibody was used as detection
antibodies. The standards, test samples and biotin
conjugated detection antibody were added to the
wells subsequently, and wash with wash buffer.
Avidin-Biotin-Peroxidase Complex was added
and unbound conjugates were washed away with
wash buffer. TMB substrates were used to
visualize HRP enzymatic reaction. TMB was
catalyzed by HRP to produce a blue color
product that changed into yellow after adding
acidic stop solution. The density of yellow is
proportional to the MCP-1 amount of sample
captured in plate. Read the O.D. absorbance at
450nm in a micro-plate reader, and then the
concentration of MCP-1 can be calculated [11].
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. Pelvi-abdominal
MyLab20Plus).

. Abdominal triphasic CT scan: Diagnosis of
HCC was based on typical criteria; hyper
enhancement in the arterial phase with rapid
wash out in both portal and delayed phases.

ultrasonography  (esaote

Statistical analysis:
Data were checked, entered and analyzed using
SPSS version 19 for data processing and statistic.

Data were expressed as mean =

SD for

quantitative variable, number and percentage for
qualitative one. Chi-squared (X?) or student "t"
test were used when appropriate. P<0.05 was

C

onsidered significant.

RESULTS

In this study, no statistical significant
differences were observed among both studied
groups with respect to the following baseline
characteristics: patients' sex and Child-Pugh
class. While there was statistically significant
difference among both studied groups as
regard age (P= 0.003). Most of patients were
older in HCC group (57.86 + 5.73) (Table 1).

As regard tumor markers, there was statistically
significant higher values of both AFP and

MCP-1 (374.16 £+ 282.77 and 0.703 £ 0.360
respectively) among patients of HCC group (P
<0.001) (Table 2).

Regarding  correlation  between  serum
concentrations of AFP, MCP-1 and study
parameters in HCC patients, there was no
correlation as regard age and laboratory
parameters. While, there was statistically
significant correlation between tumor size (in
cm) and both MCP-1 (P<0.001) and AFP (P=
0.030) (Table 3).

Concerning diagnostic performance of both
serum MCP-1and serum AFP, either alone or
in combination, in prediction of HCC, it was
found that MCP-1 at a cut-off value >0.390
ng/ml has a sensitivity of 75.8% and specificity
of 88.3% with AUROC 0.916; and AFP at a
cut-off value >20 ng/ml has a sensitivity of
86.5% and specificity of 96.4% with AUROC
0.924, while combined (AFP+MCP-1) at a
cut-off value >23.390 ng/ml has a higher
sensitivity (96.5%) and specificity (100%)
with AUROC 0.995. Therefore, the diagnostic
performance of combined (AFP+MCP-1) is
more valuable than MCP-1 alone or AFP
alone (Table 4 and Fig. 1).

Table (1): Baseline characteristics among both studied groups

HCC patients Non-HCC patients
( (n558) ) ( (n:SEF;) ) t P-value
Age (Mean + SD) 57.86 + 5.73 53.68 + 4.37 3.116 0.003
No | % No | % X2 P-value
Gender
Male 48 82.8% 46 79.3% 0.112 0.738
Female 10 17.2% 12 20.7%
Child-Pugh Class
Child A 38 65.5% 34 58.6% 0.293 0.588
Child B 20 34.5% 24 41.4%
P< 0.05; significant and P<0.001; highly significant
Table (2): Comparison between both studied groups as regard tumor markers
Tumor markers HC(Cli\Ir:)gg)ents Non-l—éﬁ;gﬂlents Test P-value
AFP (ng/ml)
Mean + SD 374.16 + 282.77 16.39 +3.41 -6.470¢ <0.001
Median (range) 462 (20-761) 16.54 (9.45-23)
MCP-1 (ng/ml)
Mean + SD 0.703 + 0.360 0.318 + 0.064 -5.440 <0.001
Median (range) 0.590 (0.340-1.640) 0.330 (0.180-0.390)

*Mann Whitney U test.

p< 0.05; significant and p<0.001; highly significant
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Table (3): Correlation between AFP, MCP-1 and studied parameters in HCC patients

HCC Patients MCP-1 (ng/mL) AFP (ng/mL)
r P-value r P-value

Age (years) +0.114 0.557 +0.009 0.961
Tumor size (cm) +0.737 <0.001 +0.403 0.030
Hemoglobin (gm/dl) -0.035 0.858 +0.222 0.246
Platelet count (x10°%/mm?) -0.073 0.707 -0.029 0.882
Total serum bilirubin (mg/dl) +0.229 0.232 -0.306 0.107
AST (U/L) +0.370 0.048 (S) +0.124 0.522
ALT (U/L) +0.257 0.178 (NS) +0.066 0.732
Albumin (gm/dl) -0.166 0.391 (NS) +0.071 0.716
PC +0.424 0.022 (S) -0.181 0.346
Creatinine (mg/dl) +0.211 0.272 (NS) -0.331 0.079
Urea (mg/dl) +0.344 0.068 (NS) -0.200 0.298
AFP (ng/mL) +0.173 0.370 (NS)

(ng/mL) +0.173 0.370

r: Spearman's correleation coefficient, P< 0.05; significant and P<0.001;highly significant. PC; Prothrombin concentration, AFP;alpha-
fetoprotein; AST; Aspartate transaminase, ALT; Alanine transaminase, MCP-1; Monocyte Chemoattractant Protein-1

Table (4): Diagnostic performance of MCP-1, AFP and both in prediction of HCC; ROC curve

Analysis
W | ol | emity | G | ORI | B | 8%
TMCP-1 T00% 0.916
T | o2l | ol | BE | & | ofilte | G3B
**AFP 100% 924
> o5ee | eniieo (5(7?07)? (798-969) | (823100) (18§olol)
| B | o | B | e | 2 | O
2838 299, . 100) 8-99, : 1.000)

* SE=0.035; Z=11.708; p<0.001
*** SE=0.006; Z=76.779, p<0.001

** SE=0.005; Z=85.042; p<0.001
SE: Standard error

PPV: Positive Predictive Value
95%CI: 95% Confidence Interval

p< 0.05; significant and p<0.001; highly significant
NPV: Negative Predictive Value
AUROC: Area Under Receiver Operating Characteristic curve

100 - T -
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Fig. (1): Receiver operating characteristic (ROC) curve of MCP-1 and AFP as a predictor for HCC.
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DISCUSSION

The role of AFP in the diagnosis of HCC is
controversial. Most studies used different cut-off
values for AFP which gave low sensitivity and
specificity especially with small HCC (<5cm)
and confirmed the inadequacy of using AFP
alone for HCC diagnosis [12,13]. Thus other
biomarkers for better detection of HCC were
investigated [15,16]. In this study, we
investigated MCP-1, a serum biomarker, alone or
in combination with AFP for detection of HCC.
MCP-1 is a potent chemokine which plays a role
in the recruitment of monocytes to sites of injury
and infection. Association between MCP-1 and
liver damage has been implicated due to the
findings that hepatic stellate cells are major
source of MCP-1 [18,19]. Different studies
showed that MCP-1 expression occurs during

severe acute liver injury with significant
elevation of its level [20,21,22].
Furthermore, studies showed that MCP-1

expression is associated with HCC development
and progression[23]. HCC cells and cancer-
associated fibroblasts are prominent contributors
of MCP-1, regardless of whether the liver is
cirrhotic or not [24,25].

According to the demographic data, it was found
that most of patients were older in HCC group
(57.86+5.73) with statistical significant difference
among both studied groups (P= 0.003). These
results meet the results of Velazquez et al. which
found that cirrhotic patients older than 54 years
have four times higher risk for developing HCC
than younger ones[12]. Furthermore, it was
found that 82.8% of our HCC patients were
males with no statistically significant difference
was observed among both studied groups (P=
0.738). This result is consistent with El-Zayadi et
al. who found that HCC is more prevalent in
males than females which may be explained by
differences in exposure to risk factors[3]. It has
been determined that estrogens and androgens
could modulate hepato-carcinogenesis and
explain the higher incidence of HCC in men
[14,17].

Most of our HCC patients were in Child-Pugh
class A(65.5%) and the remaining 34.5% were in
class B while were excluded patients with Child-
Pugh class C because they will not benefit from
early diagnosis of HCC [26].Our result is in
agreement with Wang et al. which stated that the
majority of the HCC patients were in Child-Pugh
class A (98.4%)[27]. Also, our results showed

that there was statistically significant higher
values of both AFP and MCP-1 (374.16 + 282.77
and 0.703 + 0.360 respectively, P <0.001) among
patients of HCC group. Furthermore, no correlation
were found between serum concentrations of
AFP and MCP-1 with laboratory parameters
including liver function parameters, while there
was statistically significant correlation between
tumor size (in cm) and both MCP-1 (P <0.001)
and AFP (P= 0.030). This is consistent with
Wang and his colleagues which mentioned that
no significant correlation between serum MCP-1
level with the other liver function parameters,
therefore MCP-1 levels in the HCC patients were
likely to be predominantly expressed by HCC
tumors and the HCC-associated cells [27].

We investigated the diagnostic performance of
both serum MCP-1and serum AFP, alone or in
combination, by performing ROC analysis and
comparing the resulting AUROC. Our results
showed that MCP-1 at a cut-off value >0.390
ng/ml has a sensitivity of 75.8% and specificity
of 88.3% with AUROC 0.916; But AFP at a cut-
off value >20 ng/ml has a sensitivity of 86.5%
and specificity of 96.4% with AUROC 0.924,
while combined (AFP+MCP-1) at a cut-off value
>23.390 ng/ml has a higher sensitivity (96.5%)
specificity of 100% with AUROC 0.995

These results agree with the results of Wang et
al. which found that AUROC of MCP-1 was
0.823, AUROC of AFP was 0.942 and the
AUROC of combined (AFP+MCP-1) was 0.974
[27]. So Combined (AFP+MCP-1) showed
higher diagnostic ability than MCP-1 alone or
AFP alone.

CONCLUSION

Monocyte Chemoattractant Protein -1 (MCP-1)
can be identified as an adjuvant biomarker for
HCC detection. Combined (AFP+MCP-1)
showed higher diagnostic ability than MCP-1
alone or AFP alone in HCC detection.
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Background and study aim: Hepatic
encephalopathy occurs in approximately
30-45% of patients with cirrhosis and 10—
50% of patients with transjugular intrahepatic
Porto systemic shunt, while minimal hepatic
encephalopathy affects approximately 20—
60% of patients with liver disease. There
are multiple prognostic scores that predict
the mortality from chronic liver disease,
of which the Child-Pugh score and the
Model for End-stage Liver Disease (MELD)
score are the most commonly used. The
most widely used scale used to evaluate
HE is the West-Haven (WH) scale, with
scores ranging from 0 to 4. This study is
designed to compare Glasgow coma scale
to West-Haven scale in prediction of
prognosis and survival of patients with
hepatic encephalopathy.

Patients and Methods: This study was
conducted on 100 patients with liver cirrhosis
and overt Hepatic Encephalopathy admitted
to The Department of Hepatology,
Gastroenterology and Infectious Diseases
of Mansoura Health Insurance Hospital,
divided into four groups according to the
grade of encephalopathy by West-Haven
Criteria.

Results: There was no difference in
prediction of survival among the studied
patients assessed by GCS, MELD score,
UMELD score and Child score (all had the
same results).

Conclusion: Glasgow Coma Scale can be
a prognostic tool for morbidity and mortality,
as well as, follow-up in patients with HE
and.

INTRODUCTION

Hepatic encephalopathy (HE) is a
serious complication of decompensated
cirrhosis that manifests as a wide
range of neuropsychological clinical
findings ranging from minimal HE to
coma [1]. HE can be classified as either
‘overt’ or ‘minimal’. Overt He (oHE) is
a syndrome of neurological and
neuronpsychiatric abnormalities that
can be detected by bedside clinical tests.
By contrast, patients with minimal He
(mHE) present with normal mental
and neurological status upon clinical
examination but specific psychometric
tests yield abnormal results [2]. Despite
the important progresses of neuron
imaging methods, clinical scales are
commonly considered the best way to
assess the degree of impairment and
its impact on daily life activities for
the majority of neurological diseases.

Previous studies recommended using
clinical scales for grading hepatic
encephalopathy and to report efficacy
in therapeutic trials such as the West-
Haven criteria and Glasgow Coma
Scale to assess the severity of HE [3].

The model for end-stage liver disease
(MELD) score was introduced to
evaluate hepatic functions in cirrhotic
patients. It has the advantage of using
three objective and easily measured
parameters: creatinine levels,
international normalized ratio (INR)
and total bilirubin [4]. The Model for
End-Stage Liver Disease (MELD)
score has been adopted as an objective
indicator of liver disease severity [1].

Aim of the work: this study aims at
assessing the significance of Glasgow
coma scale in evaluation of patients with
hepatic encephalopathy in comparison
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to the standard West-Haven criteria and its
ability to predict morbidity and mortality in
patients with hepatic encephalopathy in comparison
with MELD score.

PATIENTS AND METHODS

This study was carried out on 100 patients with
liver cirrhosis and overt Hepatic Encephalopathy.
They were 85 males (85%) and15 females (15%),
and their ages ranged between 18 and 60 years.
All cases were selected from the Department of
Hepatology, Gastroenterology and Infectious
Diseases, Mansoura Health Insurance Hospital,
within the period between January 2014 to June
2014.

The exclusion criteria were severe cardio-pulmonary
disease, sepsis, renal disease, hepatocellular
carcinoma, diabetes mellitus, patients listed to
undergo transplantation.

Patients were subjected to the following:

Full history taking, thorough clinical examination.
Routine laboratory investigations, that included:
Complete blood picture. Liver profile tests:
prothrombin time and concentration S. creatinine,
viral markers, arterial blood ammonia.

Samples collection, preparation and handling:
A sample of arterial blood was sampled soon
after admission under aseptic condition in

preheparinized syringes from indwelling radial
or femoral arterial catheters. Admission samples
were taken within 24 hours of admission.
Ammonia was measured with Ammonia Test Kit
Il for the PocketChem BA device (Arkay, Inc.,
Kyoto, Japan).

Abdominal Ultrasonography:

Liver was assessed for: size (span), echogenicity,
surface, thickening of portal tracts, portal vein
diameter, hepatic veins, inferior vena cava and
presence or absence of focal lesions.

Spleen was assessed for: size, echogenicity,
splenic vein diameter and presence or absence of
collaterals. Other data concerning the gall bladder,
both kidneys, pancreas, para aortic region as well
as detection of ascites all were fulfilled.

The severity of liver cirrhosis in Hepatic
Encephalopathy assessed using: Modified
Child score:

Evaluation of the severity of liver cirrhosis was
obtained in each cirrhotic patient with modified
Child-Pugh score. This system relies on clinical
and laboratory evaluation including ascites, grade
of encephalopathy, serum albumin, bilirubin and
prothrombin time [5].

Parameter 1 2 3

Ascites controlled None easily controlled Poorly controlled
Encephalopathy none grades 1-2 grades 3-4
Bilirubin (mg/dl) <20 2-3 > 3.0

Albumin (g/dL) >35 2.8-3.5 <28
Prothrombin time (seconds increased) | <4 4-6 > 6

Points Class One year survival Two year survival

5-6 A 100% 85%

7-9 B 81% 57%

10-15 C 45% 35%
MELD score: serum creatinine and INR (international
(Model for end stage liver disease) for  normalized ratio).

evaluation of the severity of liver cirrhosis in
each cirrhotic patient, and this system relies on
laboratory evaluation including serum bilirubin,

MELD score = {9.6 x log (creatinine mg/dL) + 3.8
x log (bilirubin mg/dL)+11.2 x log (INR)+6.4} [6].
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West Haven Criteria for Grading of mental status in HE [7]:

subtraction
o Altered sleep rhythm ¢ Dyspraxia

e Asterixis

Grade 1 Grade 2 Grade 3 Grade 4
e Trivial lack of awareness | e Lethargy or apathy e Somnolence to semi- | Coma with or
e Euphoria or anxiety e Disorientation for time stupor without
e Shortened attention span |  Obvious personality |  Responsive to stimuli | painful
« Impairment of addition or | change « Confused stimuli

e Inappropriate behavior

e Gross disorientation | response to

e Bizarre behavior
[ )

Glasgow Coma Scale: [8]

Eye Opening Response

Verbal Response

Motor ResponsE

e Spontaneous-open  with | e Oriented 5

o No response 1

o No response 1

blinking at base line 4 e Confused conversation, but | e Purposeful movement to painful
eTo  wverbal stimuli, | ableto answer questions 4 stimulus 5

command, speech 3 e Inappropriate words 3 e Withdraws in response to pain 4
eTo pain only (not| eIncomprehensible speech | eFlexion in response to pain

applied to face) 2 2 (decorticate

¢ Obeys commands for movement 6

e posturing) 3

e Extension response in response to
pain (decerebrate posturing) 2

o No response 1

Statistical Analysis

Data were tabulated, coded then analyzed using
the computer program SPSS (Statistical package
for social science) version 21 to obtain
Descriptive statistics were calculated in the form
of: A- Mean + Standard deviation (SD) for
guantitative parametric data. B- Median and
range (Minimum — maximum) for quantitative
non-parametric data. C- Frequency (Number-
percent) for qualitative data.

In the statistical comparison between the
different groups, the significance of difference
was tested using one of the following tests :

A-Student's t-test:-Used to compare between
mean of two groups of numerical (parametric)
data. B- Mann Whitney U test: Used to compare
between two groups of numerical (non-
parametric) data. C- Kruskal Wallis test: Used to
compare between more than two groups of
numerical (non-parametric) data followed by
Mann Whitney for multiple comparisons.

Significance level: For all above mentioned
statistical tests done, the threshold of significance is
fixed at 5% level (p-value). The results were
considered: Non-significant when the probability
of error is more than 5% (p > 0.05). Significant
when the probability of error is less than 5%

(p=0.05). Highly significant when the probability
of error is less than 0.1% (p <0.001).

RESULTS

The study was conducted on 100 patients (cases
group) 85 males (85%), 15 females (15%). the
age ranged between 47 and 77 years old in group
(1) cases with the mean age being 60.28+7.54
years in comparison with group (4), the age
ranged between 50 and 66 years old with mean
age 56.50+6.95 years. Table (1) All patients
complained from disturbed consciousness.

The mean value of Serum Creatinine was
significantly higher in group (3) group than in
other groups. No statistical significant difference
between the four groups as regards ALT, AST,
alkaline phosphatase, total bilirubin, prothrombin
concentration, INR and albumin (Table 2).

As shown in table (2) there was statistical
significant difference between the four groups as
regards the arterial blood ammonia. It was
significantly more predominant in group (4)
cases (356.50+47.93) than in group (1) cases
(90.73£18.42).

As shown in table (3) The most cases of Child A
were in group (2), most cases of Child B were in

Kabil et al., Afro-Egypt J Infect Endem Dis 2016; 6(2):82-93
http://mis.zu.edu.eg/ajied/home.aspx



group (1), and most cases of Child C were in
group (3) with statistical significant difference
between the four groups. The mean value of
Child score was predominant in group (3) cases
(10+ 1.087) with highly statistical significant
difference between the four groups. As regards
the severity of liver disease, MELD score was
predominantly high in group (3) cases (24.43+
6.45) in comparison with group (1) patients
(18.52+ 4.62). Also UMELD score was high in
group (3) cases with statistically significant
difference between the four groups. There was
statistical significant difference between the four
groups as regards the severity of neurological
dysfunction assessed by Glasgow Coma Scale.
The GCS was predominantly high in group (1)
cases, and less in group (4) cases.

As shown in table (4) average cirrhotic liver was
detected in 78.9% of group (1) cases in comparison
with group (4) cases (25.0%). Enlarged cirrhotic
liver was detected predominant in group (4)
cases, while shrunken liver was present predominant
in group (3) cases and was statistically significant.
Splenomegaly was detected in 100% of group (1-
3-4) cases compared to 97.1% of group (2) cases
which was statistically not significant. Portal
Vein Dilatation was detected predominant in
group (4) cases (100%) in comparison with group
(1) cases which was present in (63.1%) and was
statistically significant. There was no statistically
significant difference among the four groups as
regards the portal vein dilatation, splenic vein
dilatation, collaterals, and gall bladder. There was
statistical significant difference between the four
groups as regards ascites. Mild ascites was
significantly more predominant in group (4)
patients (50.0%) than in other groups. Moderate
ascites was significantly more predominant in
group (1) patients (63.2%) than in other groups.
Severe ascites was significantly more predominant
in group (3) patients (56.5%) than in other groups.

As shown in table (5) there was statistically
significant difference as regards the mortality
among the studied patients being more
predominant in group (3) patients (87%) in
comparison with group (1) cases (34.2%). West
Haven Criteria had significant influence on overall
survival of patients with hepatic encephalopathy
.There was a longest survival time (mean 8.9
months) in the group (1), followed by a longer
survival time (mean 4.13 months) in the group
(2) and a shorter survival time (mean 2.8
months) in the group (4) and the shortest survival
time (mean 2.11months) in the group (3) which
was statistically significant. Table (6)

GCS had significant influence on overall survival
of patients with hepatic encephalopathy. After
one year, survival was predominant in score
(11.76£1.93) and death in score (9.24+2.95).
MELD score had significant influence on overall
survival of patients with HE. After one year,
survival was predominantly high when MELD
score was early (17.64+4.29) and death occurred
when the score was advanced (23.10+6.52). Also
UMELD score affected on overall survival of
patients with HE. After one year, survival was
high when uUMELD score was early (3.94+.489)
and death occurred when the score (4.57+.737)
was advanced with high significant statistically
difference. Child score affected on overall
survival of patients with HE. Survival was high
when score was small (8.38+1.04) and death
occurred when the score increased (9.18+1.27)
with significant statistically difference between
all groups. Table (7)

As shown in table (8) according to Cox
regression, there was no difference in prediction
of survival among the studied patients assessed
by GCS, MELD score, UMELD score and Child
score (all had the same results).
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Table (1): Demographic features of the studied patients

Items Group 1 Group 2 Group 3 Group 4 Test of sig.
(No=38) (No=35) (N023) (No=4) p-value
Age
Mean + SD 60.28+7.54 59.22+8.24 58.69+9.74 56.50+6.95 | F=.366
Range 47-T7 45-81 41-86 50-66 P=.777
Sex
Male 31 | 816 28 80.0 22 95.7 4 100 | X2=3.788
Female 7 | 184 7 20.0 1 4.3 0 0 |P=285
Table (2): Liver and renal function of the studied patients
Group 1 Group 2 Group 3 Group4 .
Items (n=3g) (n=3F5)) (n=2§) (n=4§ Test ml‘ SIg.
Mean+SD | Mean+SD | Mean+SD Mean + SD p-vaiue
Creatinine 1.17+.659 1.82+1.42 2.36+1.60 1.98+1.55 P1=.030
mg/dL p2=.001
p3=.222
p4=.108
p5=.805
p6=.574
Albumin 2.70+.402 2.69+.444 2.502+.407 2.58+.576 F=1.304
gm/dL P=.278
Alkaline 178.26+£48.41 | 177.31+79.18 | 185.61+43.02 196+24.06 F=.197
Phosphatase P=.898
ALT 45.60+£21.41 | 39.91+20.55 56.47+48.45 48.50+£23.17 | F=1.455
p=.232
AST 47.02£20.37 | 51.25+21.69 72.17+64.68 41+18.07 F=2.671
p=.052
Bilirubin 4.87+3.51 5.11+3.82 5.81+3.22 3.42+.783 F=.674
mg/dl p=.570
Prothrombin 16.26+3.06 16.42+3.31 17.64+4.09 15.17+.899 | F=1.136
conc P=.338
INR 1.61+.45 1.59+.526 1.66+.494 1.53+.147 F=.131
P=.942
Arterial Blood | 90.73+£18.42 | 123.28+27.53 | 245.47+60.26 | 356.50+47.93 | P1=.000**
Ammonia p2=.000**
mg/dl p3=.000**
p4=.000**
p5=.000**
p6=.000**

P1 comparison between groups 1 — 2. P2 comparison between groups 1 — 3. P3 comparison between groups 1 —
4. P4 comparison between groups 2 — 3. P5 comparison between groups 2 — 4. P6 comparison between groups 3
— 4. "significant, ~highly significant
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Table (3): The severity of liver cirrhosis assessed by Child- Pugh classification, MELD and
Glasgow Coma Scale

ltems

Group 1

Group 2

Group 3

Group 4

No=38 | %6100

No=35 | 96100

No=23 | %100

No=4 | 96100

Test of sig.
p-value

Child grade

Child A

1 2.6

1 2.9

0 0

0 0

Child B

31 81.6

28 80.0

8 34.8

3 75.0

Child C

6 15.8

6 171

15 65.2

1 25.0

P1=.985
p2=.000**
p3=.857
p4=.001**
p5=.883
p6=.273

Child score

Mean =+
SD

8.50+ 1.059

8.48+ 1.14

10+ 1.087

9.25+ .50

P1=.955
p2=.000**
p3=.192
p4=.000**
p5=.185
p6=.205

MELD
score

18.52+ 4.62

21.34+6.92

24.43+ 6.45

21+ 6.37

P1=.048
p2=.000**
p3=.435
p4=.058
p5=.913
p6=.293

uMELD
score

4.08+ .589

4.34+ 785

473+ 674

4.22+ 618

P1=.103
p2=.001**
p3=.691
p4=.039*
p5=.739
p6=.176

GCS

12.84 £ 0.369

10.62 +0 .91

6.43 +0.843

3.75+ 1.50

P1=.000**
p2=.000**
p3=.000**
pd=.000**
p5=.000**
p6=.000**

P1 comparison between groups 1 — 2. P2 comparison between groups 1 — 3. P3 comparison between groups 1 —
4. P4 comparison between groups 2 — 3. P5 comparison between groups 2 — 4. P6 comparison between groups 3
— 4. "significant, ~highly significant
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Table (4): Ultrasonographic features of the studied patients

Items Group 1 Group 2 Group 3 Group 4 Sig.
(No=38) (No=35) (No=23) (No=4) P
Liver size
Average 30 78.9 27 77.1 7 304 1 25.0 | P1=.983
Enlarged T | 26 1 2.9 T | 43 T | 250 Eg:ggg**
Shrunk 7 18.4 7 20.0 15 65.2 2| 50.0 [ pa=goz+
p5=.045*
p6=.346
Splenomegaly
Remove 0 0 1 2.9 0 0 0 0 |X*=1.876
Enlarged 38 | 100 | 32 | 971 | 23 | 100 | 2 | 100 |7 9%
(>13cm)
Collaterals
No 11 28.9 6 17.1 6 26.1 1 | 25.0 | X*=1.469
Yes 27 71.1 29 82.9 17 73.9 3 50| o
Ascites
Mild 2 5.3 3 8.6 1 4.3 2 | 50.0 | P1=.324
Moderat 24 63.2 16 45.7 9 39.1 T | 50 | P&
oderate : : : 0 | p3=.014
Severe 12 31.6 16 45.7 13 56.5 1 | 25.0 | p4=.663
p5=.064
p6=.027*
GB
Thin wall 10 26.3 4 114 4 17.4 0 0 |X’=5.553
. P=.475
Thick 27 71.1 31 88.6 19 82.6 4 100
Removed 1 2.6 0 0 0 0 0 0

P1 comparison between groups 1-2. P2 comparison between groups 1-3. P3 comparison between groups 1-4.
P4 comparison between groups 2—3. P5 comparison between groups 2—4. P6 comparison between groups 3-4.
significant, ~highly significant

Table (5): One year mortality among the studied patients
Group 1 Group 2 Group 3 Group 4

Survival (n=38) (n=35) (n=23) (n=4) Teﬁflor Sig.
No | % | No | % | No| % | No| % p-value
Survived | 25 | 658 | 10 | 286 | 3 | 130 | 1 | 250 | P1=.001
p2=.000
Died 13 | 342 | 25 | 714 | 20 | 870 | 3 | 75.0 | p3=146
p4=.165
p5=1
p6=.495
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Table (6): Means and Medians for Survival Time of patients with hepatic encephalopathy
with reference to West Haven Criteria

West Median Survival Time Chi-
H_ave_n . Std. 95% Confidence Interval Square p-value
criteria | Estimate Error | Lower Bound Upper Bound q
1 8.940 0.764 7.444 10.437 32.497 <001**
2 4.130 0.874 2.418 5.843
3 2.119 0.851 0.451 3.787
4 2.808 2.365 0.000 7.443
Overall 5.454 0.554 4.368 6.541

“Thighly significant

Table (7): Overall survival of patients with hepatic encephalopathy with reference to GCS,
MELD score, uMELD score and Child score.

Survived 1 year Died 1 year Test of sig.

p-value

GCS 11.76+1.93 9.24+2.95 t=4.713
p=.000**

MELD score 17.64+4.29 23.10£6.52 t=4.621
p=.000**

uMELD 3.94+.489 4.57+.737 t=4.691
score p=.000**

Child score 8.38+1.04 9.18+1.27 1=3.268
p=.001**

Table (8): Cox regression for prediction of survival among the studied patients.

0,
Covariates p-value Hazard ratio 5% C1 for HR
Lower Upper
GCS .000** 762 697 834
MELD score .000** 1.106 1.061 1.153
UMELD score .000** 2412 1.666 3.491
Child score .000** 1.513 1.219 1.878

“highly significant
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DISCUSSION

Hepatic encephalopathy is a spectrum of
neuropsychiatric manifestations ranging from
psychomotor difficulties to altered consciousness
and even coma [9]. Hepatic encephalopathy, a
challenging complication of advanced liver disease,
occurs in approximately 30-45% of patients with
cirrhosis  and10-50% of  patients  with
transjugular intrahepatic Porto systemic shunt,
while minimal hepatic encephalopathy affects
approximately 20-60% of patients with liver
disease [10]. Minimal hepatic encephalopathy,
which is characterized by subtle motor and
cognitive deficits, affects approximately 20-60%
of patients with liver disease [11,12]. There are
multiple prognostic scores that predict the
mortality from chronic liver disease, of which the
Child-Pugh score and the Model for End-stage
Liver Disease (MELD) score are the most
commonly used [13]. The MELD score had
discriminative ability for 3-month survival of
greater than 80%, regardless of the severity of
liver disease, without any significant improvement
by adding etiology or complications of cirrhosis
[6]. MELD is a composite of the patient’s
laboratory values for serum bilirubin and serum
creatinine, and the international normalized ratio
(INR) for prothrombin time [13]. The most widely
used scale used to evaluate HE is the West-
Haven (WH) scale, with scores ranging from 0 to
4. This scale is easy to use but not suitable for
patients with altered conscioushess and is not
well known by physicians other than hepatologists
who manage these conditions. For deep coma,
the validated Glasgow Coma Scale (GCS) has
been proposed [14]. For all these considerations,
the main aim of the present study was to assess
comparison of MELD score and Glasgow coma
scale in prediction of prognosis and survival of
patients with hepatic encephalopathy.

In the current study hepatic encephalopathy
commonly presented in males more than females.
This was in agreement with Mouri et al. [14] and
Lehner et al. [15] who reported that men are
three times higher than women in most regions.

According to the liver biochemical profile in this
study, serum creatinine was the only liver
biochemical parameter significantly high in most
of patients (group (3) patients. This result was in
agreement with Gheorghe et al. [16] and Botta et
al. [17] who documented the same results (that in
a patient with HE, serum creatinine and INR
were the variables significantly associated with

six month mortality). In this study, conventional
tests of hepatic function did not have statistical
significant difference between the four groups,
these results were comparable to Botta et al. [17]
who documented that exactly. Ammonia has
been regarded as one of the major pathogenetic
factors of cerebral dysfunction in HE, and
astrocyts has been the most commonly affected
cell [18,19]. Ong et al. [20] showed that venous
ammonia levels correlate with the severity of
HE. In this study, arterial blood ammonia had a
statistical significant difference between the four
groups. It was significantly more predominant in
group (4) cases (356.50+47.93) than in group (1)
cases (90.73£18.42). This result was in agreement
with Bernal et al. [21] who documented the same
results that arterial ammonia on admission was
significantly higher in group 4 patients [median:
113-mol/L (74-164 -mol/L)], and with Gheorghe
et al. [16] who documented that mean plasma
ammonia levels were increase with the severity
of HE. Our findings support the final report of
the working party at the 11" world congresses of
gastroenterology ammonia testing was described
as a potential diagnostic tool which, however,
correlates poorly with symptoms of HE [9].

In this study, most cases of Child A (2.9%) were
in Group (2), most cases of Child B (81.6%)
were in Group (1), and most cases of Child C
(65.2) were in Group (3) with statistical
significant difference between the four groups.
These results were in agreement with Stewart et
al. [1] and Botta et al. [17] who documented
nearly the same results (63%) of Group (1) cases
were Child B. In contrast, these results disagree
with Mouri et al. [14] who reported that most of
the patients with Group (1- 4) cases were Child
C (69%) as he collected patients with severe
cirrhosis.

The mean value of Child score was
predominantly high in most of patients (group
(3) cases) (10+ 1.087) with highly statistical
significant difference between the four groups.
These results were in agreement with Wehler et
al. [22] and Botta et al. [17] who documented
nearly the same results (10.9 £1.8) in Group (2-
4) cases, Child score was (9-10) in Group (3-4)
cases [1], and studies who stated that the mean
value of Child score was (9-14) in Group (2-4)
cases [17]. D’Amico et al. [23] found that the
Child score, albumin, bilirubin, age, ascites,
prothrombin time were the most common
predictors of survival in patients with HE.
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According to MELD score most of patients
(Group (3) patients) (24.43+ 6.45) were presented at
advanced score comparing to the Group (2)
patients (21.34+ 6.92) and the Group (4) patients
(21+ 6.37) which presented at intermediate score,
and the early score (18.52+ 4.62) were presented
in Group (1) patients with statistical significant
difference between the four groups. These results
in agreement with Stewart et al. [1] who stated
that the mean value of MELD score in Group (3)
patients were (15-25), in Group (2) patients were
(13-22), and in Group (1) patients were (7-17),
and Laferriere et al. [24] who documented nearly
the same results with a median of 22 (17-28) in
Group (3) patients, and with that who reported
that most of the patients with Group (2-4)cases
were presented at advanced score (22 £ 9) and
Group (1) cases were presented at early score (
19+ 8) [14].After clinical examination of patients
with HE, it was found that as the grades of HE
increased, MELD score and Child score were
also high [1]. The MELD score reflects liver
disease severity, with higher values indicating worse
disease [6,25]. Sanyal et al. [26] demonstrated a
strong association between MELD score and
developing HE as well as HE and mortality. It
has recently been suggested that changes in
MELD score may be as important as the absolute
MELD score in predicting short-term survival
[27]. Baseline MELD score has been shown also
to be an accurate predictor of 3-month mortality
on the wait list in patients with end-stage liver
disease, and it was suggested that the accuracy
may extend to up to 1 year [28]. According to
UMELD score most of patients (Group 3 patients)
(4.73 £ 0.674) were presented at advanced score
comparing to the Group (2) patients (4.34+ .785)
which presented at intermediate score, and the
early score (4.08+ .589) were presented in Group
lpatients with statistical significant difference
between the four. These results were in agreement
with Craig et al. [29] which documented nearly
the same results. In this study, the mean value of
Glasgow Coma Scale was predominantly high in
group 1 cases (12.84 + 0.369), and less in group
4 cases (3.75+ 1.50) with statistical significant
difference between the four groups. This result
was in agreement with Mouri et al. [14] who
documented that the mean value of Glasgow
Coma Scale was (14.9 £ 0.3) in Group 1 cases.

Abdominal ultrasonography was done to evaluate
the liver status in the studied patients and all of
the patients (100%) with HE had sonographic
evidence of liver cirrhosis. This goes in

agreement with Poordad [30] who stated that, all
cases of HE frequently coexists with cirrhosis
and studies who documented nearly the same
results [31]. This was supported also by Said et
al. [28] which reported that cirrhosis is present in
the vast majority of patients with HE, and Biselli
et al. [32] which documented that cirrhosis of the
liver was present in 100% of patients with HE.
Average cirrhotic liver was detected in78.9% of
group 1 cases in comparison with group 4 cases
(25.0%). Enlarged cirrhotic liver was detected
predominant in group 4 cases, while shrunken
liver was present predominant in group 3 cases
and was statistically significant. This goes in
agreement with Stewart et al. [1] who documented
nearly the same results, and Mouri et al. [14]
who reported that most of the patients (86%) had
average cirrhotic liver. The Homogenous liver
was present in 100% in the four groups, compared
to heterogeneous liver which is present in 0% in
the four groups (as HCC was excluded in this
study). This goes in agreement with Stewart et al.
[1] who documented nearly the same results, and
Laferriére et al. [33] who reported that 100% in
the all groups had homogenous liver. In contrast,
these results disagree with Mouri et al. [14] who
reported that 14% of cases had heterogeneous
liver, and Lehner et al. [15] who reported that
145% of cases had heterogeneous liver.
Splenomegaly was detected in 100% of group (1-
3-4) cases compared to 97.1% of group (2) cases.
These results was in agreement with Stewart et
al. [1] who reported nearly the same results, and
Lehner et al. [15] who stated that 100% in the all
groups had splenomegaly. Portal Vein Dilatation
was detected more in group 4 cases in comparison
with group (1) cases which was present in
(63.1%) and was statistically significant. These
results were in agreement with Stewart et al. [1]
who documented nearly the same results. There
was no statistically significant difference among
the four groups as regards the portal vein dilatation,
splenic vein dilatation, collaterals, and gall bladder.
These results are in agreement with Stewart et al.
[1] who reported nearly the same results.

After one-year follow up of patients with HE, it
was founded that (61%) of patients died. These
results in agreement with Fichet et al. [34] who
reported nearly the same results (54%) [34], and
Gildea et al. [35] who reported nearly that (69%)
of patients died with a median survival of 1
month. Mortality from studies regarding patients
with HE ranged from 33% to 91%, depending of
severity of the underlying disease [36,37]. West
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Haven Criteria had significant influence on
overall survival of patients with hepatic
encephalopathy. The longest survival time (mean
8.9 months) was in the group 1, followed by a
longer survival time (mean 4.13 months) in the
group 2and a shorter survival time (mean 2.80
months) in the group (4) and the shortest survival
time (mean 2.11months) in the group 3category
group .These results in agreement with Mouri et
al. [14] which reported nearly the same results.

In the present study, MELD score had significant
influence on overall survival of patients with HE.
The score was advanced in the most of patients
group 3 category group with a shortest survival
time, intermediate in the group (2-4) category
group with a longer survival time, early in the
group 1 with a longest survival time. These
results in agreement with Stewart et al. [1] and
Laferriére et al. [24] who documented nearly the
same results.

In the present study, Glasgow Coma Scale had a
significant influence on overall survival of
patients with HE, overall survival was shorter in
patients with lower score and longer with higher
score. This result was in agreement with Mouri
et al. [14] who documented the same results.

CONCLUSION

Glasgow coma scale can help assess patients
with hepatic encephalopathy and can with great
accuracy assess risk of one year mortality.
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Background and study aim:
Dermatological adverse events are an
existing concern during treatment of
chronic hepatitis C virus infection.
Pegylated Interferon (peg —IFN- alfa2a)
and ribavirin combination therapy is
associated with well-characterized
dermatological lesions tending towards a
uniform  entity of dermatitis. A
prospective  observational study was
designed to evaluate the frequency and
clinical pattern of cutaneous side effects
in a cohort of patients receiving
combination therapy of (pegylated interferon
alfa2a) and ribavirin for chronic hepatitis
C infection.

Patients and Methods: This study was
carried out at Alahrar Center for treating
chronic hepatitis C patients which is one
of the centers of the national committee
for treating chronic hepatitis C patients
(HCV), Zagazig, Sharkia governorate, Egypt
over a period of one year starting from
January, 2014 to December 2014. A cohort
of 116 consecutive, HCV-positive patients
to be treated with pegylated interferon
alfa2a and ribavirin with standard doses,
were prospectively enrolled. After taking
an informed consent, detailed history and
cutaneous examination, before treatment
and then monthly follow up for one
year(during the course of treatment) were
performed and recorded .All patients were
subjected to throughout, routine laboratory
investigations before enrollment including,
CBC, random blood sugar, complete liver
and renal function tests, TSH, Alfa
fetoprotein, antibilharzial Ab titre, ANA,
P.T, INR, quantitative PCR for HCV-
RNA, pregnancy test was performed for
the ladies.

Results: 113/116 patients (97%) experienced
1 or more cutaneous side effects. The
most frequent was hair loss and occurred
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2 Tropical Medicine Department, Faculty of Medicine, Zagazig University, Egypt

in 69 cases (61%). Pigmented Oral lichen
planus was noted in 50 cases (43%) and
generalized pigmentation in 32 (27%).
Hypertrichosis of eyelashes (trichomegaly)
and eyebrows (synophyrs) was observed
in 42 (36%) and 40 (34%) cases respectively.
Pruritus occurred in 50 cases (43%),
aphthous stomatitis was observed in 33
cases (38%), 19 patients (22%) either
developed or had worsening of melasma
and 23 (27%) developed urticaria. Brittle
nails (10 cases), cheilitis (8 cases), glossitis
(3 cases), actinic lichen planus (9 cases),
greying of hair (3 cases), discoloration of
moustache hair (1 case), and photo-
sensitivity (3 cases) were also observed.
Preexisting psoriasis (8 cases), and lichen
planus (5 cases) aggravated. Eruptive
seborrhoeic keratosis was reported in 1
case.

Conclusion: 113/116 patients (97%)
experienced 1 or more cutaneous side
effects. The most frequent was hair loss
and occurred in 69 cases (61%). Pigmented
Oral lichen planus was noted in 50 cases
(43%) and generalized pigmentation in 32
(27%). Hypertrichosis of eyelashes
(trichomegaly) and eyebrows (synophyrs)
was observed in 42 (36%) and 40 (34%)
cases respectively. Pruritus occurred in 50
cases (43%), aphthous stomatitis was
observed in 33 cases (38%), 19 patients
(22%) either developed or had worsening
of melasma and 23 (27%) developed
urticaria. Brittle nails (10 cases), cheilitis
(8 cases), glossitis (3 cases), actinic lichen
planus (9 cases), greying of hair (3 cases),
discoloration of moustache hair (1 case),
and photosensitivity (3 cases) were also
observed. Preexisting psoriasis (8 cases),
and lichen planus (5 case) aggravated.
Eruptive seborrhoeic keratosis was reported
in (1 case).
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INTRODUCTION

The incidence of HCV on a global scale as many
as 2 to 3millions persons may be chronically
infected in the United States, 5 to 10 millions in
Europe, and about 12 millions in India, and most
do not know they are infected. About 150 000
new cases occur annually in the US and in Western
Europe, and about 350 000 in Japan. Of these, about
25% are symptomatic, but 60 to 80% may progress
to chronic liver disease, and 20% of these develop
cirrhosis. About 5%-7% of patients may ultimately
die from the sequalae of the infection [1].

Most European countries report a prevalence of
HCV in the general population of between 0.5
and 2%.WHO estimates that about 3% of the
world’s population has been infected with HCV
and that there are more than 170 million chronic
carriers who are at risk of developing liver
cirrhosis and/or liver cancer. Egypt has the
highest prevalence of hepatitis C virus (HCV) in
the world, estimated nationally at 14.7% [2].

Pegylated Interferon alfa 2a (peg-IFN-02a), a
biological medication used to treat viral hepatitis,
has considerable clinical potential to cause
different effects on different organs such as the
skin. The response of the skin to peg-IFN-o2a
therapy is unpredictable [3] and the role of IFN in
post-treatment persistence of skin manifestations
needs to be assessed. A number of skin disorders
are autoimmune in nature and immunomodulatory
activity of peg-IFN- a2a may exacerbate these
dermatologic disorders [4,5].

The purpose of this study was to assess the
frequency and clinical pattern of cutaneous side
effects in patients receiving combination therapy
(peg-INF-02a) and ribavirin for chronic hepatitis
C.

PATIENTS AND METHODS

One hundred and sixteen HCV positive patients
were enrolled in this study.

Diagnosis of HCV was based on detection of
serum HCV-RNA by quantitative polymerase chain
reaction (PCR). All patients received combination
therapy of pegylated interferon alfa2a and oral
ribavirin, both were administered at standard
doses, for one year [3]. The standard combination
dose regimen was (peg-IFN- alfa2a, 180 mcg/
once/week) and ribavirin (1,000 - 1,200 mg/day
depending on whether body weight was below or
above 75 kgs.). Dose modifications of INF
and/or ribavirin were performed, as indicated by

the presence of adverse effects or hematological
abnormalities.

Skin, mucous membranes, hair and nails were
examined before starting treatment and there
after, monthly till the treatment was completed.
Preexisting lesions were documented on starting
treatment and were observed subsequently on
each visit.

Laboratory assessment included Hb%, WBC,
platelet count, TSH, billirubin, ALT, AST and
alkaline phosphatase on starting therapy and then
monthly.

Dermatohistopathalogical ~ examination

performed.

was

Exclusion Criteria :

1. Presence of any other etiology of chronic liver
disease: positive HAV IgMADb, serum cerulo-
plasmin and o 1 antitrypsin concentrations
consistent with increased risk of metabolic
liver disease.

2. Seropositivity for HIV antibody (anti HIV).

3. Patients with a history of hemorrhage from
esophageal varices or evidence of decompensated
liver disease (Child B-C class).

4. Presence of Hb % less than 12gm/dl, a white
blood cell count lower than 3000/mm?® or platelet
count lower than 75000/mm? in complete blood
count.

5. Patients who received therapy for hepatitis B
in the past six months were excluded.

6. Pregnant female

7. Patients with serum ANA positivity.

8. Patients with thyrotoxicosis.

RESULTS

A total of 116 patients, 70 females and 46 males
were observed over a period of one year (whole
course of therapy).

Age of the patients ranged from 21 to 53 years
(mean age 35 yrs). The type and frequency of skin
manifestations are shown in Tables 1 and 2. The
most frequently observed cutaneous manifestations
involved hair and the oral cavity.

Effect of this therapeutic combination on hair
was rather interesting. On one hand there was
diffuse thinning of scalp hair and on the other,
significant eyelash and eyebrow hypertrichosis
was noted. Loss of hair was also noted at the site
of subcutaneous injections of pegylated INF-o2a

(Fig. 1).
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Asymptomatic tongue pigmentation of a peculiar
type was noted in a significant number of patients.
Hyperpigmentation was in the form of streaks on
each side of the tongue in most patients

Oral biopsy was performed to rule out lichen
planus in patients who complained of burning in
the oral cavity along with pigmentation. Pigment
abnormality as generalized darkening of
complexion, appearance or darkening of
preexisting melasma was a common complaint.
Nail pigmentation involving either the whole nail
or only lunulae was observed. The number of
nails involved also varied. One patient developed
white bands on nails (Mee’s lines) which are
frequently seen in patients with chronic disease.
Lichen planus developed in 5 patients towards
the end of treatment.

Apart from effects on skin and adenexa a number
of extracutaneous effects were also noted (Table
3). Flu-like symptoms and generalized aches and
pains lasted from 12 to 48 hours following interferon
injection. The intensity of these symptoms was
most pronounced following the initiation of therapy.
During the treatment period patients complained
of feeling of being unwell and loss of interest in
daily activities. Forgetfulness, irritability, anger/
hostility and depression were some of the other
complaints. A single patient developed psychosis
preceded by depression after start of therapy.

None of the cutaneous effects were severe enough
to warrant discontinuation of treatment.

Table (1): Type and frequency of cutaneous manifestations in 116 HCV-positive patients receiving

pegylated interferon - o2a and ribavirin

Cutaneous manifestations N (%)
Alopecia 69 (61)
Pigmented Oral lichen planus 50 (43)
Trichomegaly 42 (35.8)
Synophyrs 40 (34.4)
Generalized pigmentation 32 (27.6)
Generalized pruritus 50 (43)
Aphthous ulcers 33 (29)
Melasma 19 (22)
Urticaria 23 (27)
Full nail pigmentation 9 (10.3)
Brittle nails 10 (9.2)
Cheilitis 8 (6.9)
Greying of hair 3 (4.6)
Pigmentation of lunulae 5(5.7)
Glossitis 3 (4.6)
Photosensitivity 3 (4.6)
Vitiliginous lesions 14 (12.3)
Psoriasis patches 11 (9.4)
Actinic lichen planus 9 (7.9)

Table (2): Effect on preexisting dermatoses in
interferon - o2a and ribavirin

116 HCV-positive patients receiving pegylated

Preexisting skin disease No. Effect
Psoriasis 8 Aggravated
Lichen planus 5 Aggravated
Seborrhoeic keratosis 1 Aggravated
Dermatitis 4 Aggravated
Vitiligo 7 No effect
Nonspecific rash 1 Resolved
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Figure (1): (a) Alopecia in the scalp (b) Oral lichen planus (c) Psoriasis patches
(d) Vitiliginous lesions (e) Actinic lichen planus (f) Nail pigmentation

Table (3) : Extracutaneuos effects in 116 HCV positive patients receiving pegylated interferon alpha
2a and ribavirin

Symptoms N (%)
Flu-like symptoms 82 (94.5)
Malaise 67 (77.0)
Xerostomia 55 (63.2)
Loss of appetite 32 (36.8)
Burning mouth 28 (32.2)
Loss of weight 27 (31.0)
Altered taste sensation 22 (25.3)
Burning hands and feet 21 (24.1)
Headache 18 (20.7)
Low mood/depression 16 (18.4)
Psychosis 1(0.8)
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DISCUSSION

Hepatitis C virus (HCV) has infected over 170
millions people worldwide and therefore, creates
a huge disease burden due to chronic, progressive
liver disease [1]. Infections with HCV have become
a major cause of liver cancer and one of the most
common indications for liver transplantation [2-
4]. The fact that chronic infection with HCV can
lead to cirrhosis and hepatocellular carcinoma
creates the need to develop drugs that effectively
eradicate the infection [5] and a prophylactic
vaccine that prevents its dissemination.
Unfortunately, to date there is no effective
vaccine available [6]. Currently, the standard of
care therapy involves pegylated interferon a2a
(peg- INF-02a) and ribavirin (RBV) [7].

Interferon was originally described as a protein
capable of inducing antiviral activity in the cells.
It is a leukocyte derived cytokine that is used in
the treatment of viral, inflammatory and auto-
immune diseases [11]. It has established antiviral,
antiproliferative and immune-modulatory properties.
It is used for treatment of HCV, hepatitis B viral
infection (HBV), Kaposi sarcoma, CTCL, hairy
cell leukemia, chronic myeloid leukemia, low-
grade non- Hodgkin’s lymphoma, Walden storm
acroglobulinemia, multiple myeloma and
cryoglobulinemia [8].

Ribavirin is a nucleoside analogue of guanosine.
Its broad spectrum antiviral activity was first
reported in 1972 and was initially used for
respiratory syncytial virus infection in children
[9]. The ribavirin/IFN combination was approved
in 1983 and since has been used successfully for
chronic HCV. The clinical efficacy of this
combination is superior to the individual
monotherapies. Both these drugs act synergistically
to enhance host T cell-mediated immunity
against viral infection by switching the T-cell
phenotype from type 2 to type 1 [10].

Many dermatological side effects have been
reported including immune and non-immune
mediated [12]. The non-immunological mediated
side effects include lichen planus, dry skin,
excessive sweating, acne, nail disorders, epidermal
necrolysis, and skin discoloration [13] and the
immune mediated include psoriasis, pemphigus,
vitiligo, and alopecia [14]. It is not clear, however,
whether IFN- a2a dosage is correlated with the
development or exacerbation of psoriasis or
vitiligo [15].

Guillot et al. reported hair loss in 48.4% of 33
patients with melanoma who were treated with
IFN- o2a [16]. Fattovich et al. reported 14 cases
of cutaneous side effects induced by IFN including
nine patients with lichen planus, three with
psoriasis and two with vitiligo [17]. Kontorinis et
al. reported 13 of 81 patients experienced
dermatological side effects who were treated
with peg-IFN-o2a for HCV including seven
patients with nonspecific rash, five with psoriasis
and one with eczema. [18]. Tinio et al. reported
that after treatment of chronic HCV patients with
peg-IFN-02a and ribavirin, one patient developed
hair curling and vitiligo [19]. Tomasiewicz et al.
have described a case of vitiligo that occurred
during the third month of treatment with Peg-
IFN- a 2a and RBV [20].

Skin manifestations observed in our patients are
also most likely due to the Synergistic immuno-
modulatory effect of this combination [19].

Hair physiology seemed to be most affected by
peg-IFN-a2a /ribavirin.Studies have shown that
peg-IFN-a2a treatment can cause hair loss which
may occur all over the body, not just on the head
[18].

The side effect of peg-IFN- o2a therapy is
usually noticed in up to 36% of treated patients
in pivotal clinical trials [5] and it seems that the
incidence of alopecia increases with the duration
of treatment [13]. It is possible that Peg-IFN-02a
induces immunologic modulation (shift from a
Th2 immune-driven response to a Thl) and
stimulates the synthesis of Th1-cytokines such as
IL-1, IL-2, and IFN. In addition Peg-IFN-o2a
increases cytotoxic T cell activity [14]. These are
in accordance with the findings of Hoffmann
who has described increased mRNA and protein
expression of Thl-c ytokines (IFN-, IL-2), and
IL-1 in skin biopsies from patients with alopecia
[21].

Alopecia, eyelash and eyebrow hypertrichosis,
greying and lightening of hair was observed in
our study. Loss of hair started within the first
month of the treatment and continued throughout
the therapy. Hair disorders have been frequently
described with peg- IFN-a2a therapy. In our
study, diffuse thinning of scalp hair and eyelash
and eyebrow hypertrichosis was observed in a
large proportion of patients. While thinning of
scalp hair was commoner in females, eyelash and
eyebrow hypertrichosis was more frequent in
males. Eyelid and eyebrow trichomegaly has
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been reported earlier, with this combination in
only a few case reports [20].

The development of pigmentation during treatment
with peg-interferon o2a and ribavirin is not
associated with any specific genotype of hepatitis
virus C, dose or duration of interferon or
ribavirin treatment, or response to treatment [22].
Pigmentation usually increases up to the end of
treatment and tends to partially resolve after
discontinuation of treatment. However, there are
no reports of complete resolution of lesions in
the long-term. Although oral lesions may cause
subjective discomfort, this is not severe and it is
not recommended to discontinue treatment [27].

Hyperpigmentation of oral mucosa associated
with peg- interferon-o2a and ribavirin combination
therapy for hepatitis C was first described by
Willems et al. in 2003. Since then, 20 cases of
patients with pigmentation of oral mucosa
associated with peg-IFN-a2a and ribavirin
therapy have been reported [28].

A large number of our patients had pigmentary
disturbance. Similar lingual[ 5] and generalized
pigmentation [32] has been noticed earlier. All
the reports to date however, are predominantly in
the dark skin individuals. Peg-IFN- o 2a
increases the expression of alpha-melanocyte
stimulating hormone (MSH) surface receptors.
The high incidence of pigmentary disturbances
i.e. oral pigmentation, darkening of complexion,
melasma and nail pigmentation in our patients
could be related to the predominant Fitzpatrick
skin type IV and V in this part of the world.
However, the reason for the peculiar linear
distribution of hyperpigmentation like the
opposite effect of hair loss at one place and
growth at other, pigment deposition increases in
skin but seems to have quite the opposite effect
on hair, producing greying of hair and
discoloration of moustaches [28].

Nail discoloration in our patients followed
different patterns. Mostly discoloration of all
nails was noted. In some patients one or two
nails, toe nails or only the lunulae were involved.
Pigmentation of nails was also observed as linear
or horizontal streaks.

Occurrence of vitiligo in patients with hepatitis
on peg- IFN-o2a therapy has been reported to
occur as early as one month. The longest time
interval between starting treatment and appearance
of vitiligo is between 18 and 35 months. However,
in our series the shortest duration was one

week, while the longest is 8 months. It occurs in
the fourth to the sixth decade of life and affects
both genders equally as clearly noticed in our
series.

The exact mechanism responsible for this
autoimmune phenomenon is still unknown, but it
most likely related to the biological features of
peg- IFN-a 2a [29]. It is possible that peg-IFN-
a2a causes vitiligo via the induction of anti-
melanocyte autoantibodies or by activation of
cytotoxic T cells, which can be integrated in the
understanding of the autoimmune nature of the
diseases [30,31]. Several investigators believe
that the presence of autoantibodies prior to peg-
IFN- o 2a therapy poses a risk for developing
autoimmune disorders once peg- IFN- a2a is
started. It exerts various effects on the immune
system, including modulation of immunoglobulins
production, inhibition of T-suppressor cell
function and stimulation of T-cell cytotoxicity,
monocyte/ macrophage functions and natural-
killer cell activity [32]. It enhances expression
of class | major histocompatibility (MHC) antigens
and can increase the frequency of blood leukocytes
that express class Il MHC antigens [33].

Lichen planus may be induced [59], aggravated
[50] with IFN and ribavirin combination. It is
difficult to say if LP was due to the drug
combination or HCV itself, as this process may
be triggered by circulatory antigens, which may
be either viral or pharmacologic. HCV and LP is
assossiated. However, some studies have
reported this association to be limited to erosive
forms, or only an incidental finding especially in
areas where HCV is endemic.

Known patients of psoriasis and eczema in our
group also complained of exacerbation of their
lesions. The patient with vitiligo did not observe
any change. However, 1 patient with a nonspecific
rash, reported resolution of his symptoms after
the start of therapy.

Psoriasis associated with peg-IFN- a2a treatment
for chronic hepatitis C was first reported in the
English-language medical literature in 1993. To
our knowledge, nine case reports have been
published in the English literature, linking the
development or the exacerbation of psoriasis to
treatment of HCV infection with IFNa, either
pegylated or non-pegylated and either as
monotherapy or combined with ribavirin [34].

Aggravation of psoriasis and eczema could again
be explained on the basis of several mechanisms
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have been proposed to clarify the close
relationship between interferon treatment and the
induction of psoriasis. Interferon stimulates Thl
mediated inflammatory response, which has been
reported in psoriatic T-cell infiltrates, and could
thus be responsible for psoriasis exacerbation.
Alternatively, because interferon acts to increase
the lymphocytotoxic activity of natural Kkiller
lymphocytes and induces keratinocytes to
produce interleukin-1, it may trigger and initiate
the psoriatic process. On the other hand, not all
psoriasis patients develop peg-interferon-alfa2a
induced exacerbation, which probably reflects
the heterogeneity in the pathogenesis [35].

Injection site reaction included erythema, itching,
induration and epilation, none of our patients
experienced necrosis or ulceration as described
by Sparsa et al. [36] or granuloma formation as
described by Sanders et al. [37] peg-IFN-02a can
trigger granuloma formation and sarcoidosis
[38], this effect may be exaggerated in patients
who have undergone aesthetic procedures, such as
intradermal permanent fillers, in which adequate
response depends on weak granulomatous reaction,
leading to permanent disfiguring [39]. This new
contraindication should be borne in mind while
inducting patients for this combination.

Depression has been observed with this therapeutic
combination [40]. peg-IFN-02a treatment modulates
the serotoninergic system through cytokine
production. It has been shown to decrease
tryptophan availability for serotonin synthesis
and also modify central serotoninergic receptors
[41]. It is recommended that it should be taken
into account and a close eye be kept on
psychological issues.

CONCLUSION

A number of cutaneous manifestations were noted
in the patients receiving combination therapy of
peg-INF-02a plus ribavirin for chronic hepatitis
C. The most frequent and distressing for the
patients were the effects on hair. However, none
of the cutaneous effects were severe enough to
warrant discontinuation of therapy. Awareness of
these cutaneous side effects may be useful for the
dermatologist to counsel the patients receiving
this treatment. A prolonged follow up is required
to see when, or if at all, any of these adverse effects
settles down after discontinuation of treatment.
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Background and study aim: Single
nucleotide polymorphisms near Interleukin
28B are strongly associated with
favourable treatment response of chronic
hepatitis C such as, the homozygous CC
at markers12979860. Interferon-Gamma
Inducible Protein-10 (IP-10) can be
produced by a variety of cells, including
hepatocytes. Pre-treatment plasma levels
of IP10 are elevated in patients
chronically infected with hepatitis C virus
of genotypes 1 or 4 who do not achieve
early  virological response(EVR)to
treatment. The aim of this study was to
evaluate the rule of adding IP-10 to 1L28B
rs12979860 Genotype in predicting EVR .

Patients and methods: The study
enrolled 78 naive chronic HCV patients
who have criteria that met the pegylated
interferon plus ribavirin (peglFN-RBV)
treatment for chronic hepatitis C virus
(HCV) .IP-10 assay and single nucleotide
polymorphisms of the IL28B genotype
were performed.

Results: Patients with EVR was younger
than those without EVR with statistically
significant different. Patients with EVR
had less elevated liver enzyme ,low

Departments of Tropical Medicine® and Biochemistryz, Faculty of Medicine, Zagazig University

viral load and fasting blood sugar than
those without EVR with statistically
significant difference. 100% patients with
out early virological response had A2
activity while 31.7% only of patients with
EVR had A2 activity with statistically
significant difference .Patients with EVR
showed lower level of IP10 and 81.7% of
them had CC allele genotype  with
statistically significant difference when
compared to patients without EVR.
Patients with CC genotype were
associated with lower level of IP10, ALT,
AST and also low viral load. Patients with
low level of IP10 had lower levels of liver
enzyme. Cut off level of IP 10 was<605
pico gram/ml; at this cut off value
sensitivity was=100%, specificity was=
96.7% and area under the curve (AUC)=
0.99.

Conclusion: IP10 level was lower among
responder group. IL28 genotype CC was
significantly higher in responders when
compared with non responders. .Patients
with CC genotype were associated with
lower level of IP10 and liver enzymes.
Patients with CC genotype were
associated also with low viral load.

INTRODUCTION

Hepatitis C virus (HCV) infects more
than 175 million people worldwide
[1] and is the leading cause of end-
stage liver disease as well as the primary
indication for liver transplantation in
Western countries worldwide [2].
Egypt has the highest prevalence of
HCV worldwide with 9% countrywide
and up to 50 % in certain rural areas
[3] and the highest prevalence of HCV
of genotype 4 which is responsible for
almost 90% of infections and is
considered a major cause of chronic

hepatitis, liver cirrhosis, hepatocellular
carcinoma  (HCC) and liver
transplantation in the country [4].

The treatment based on the combination
of peginterferon alpha and ribavirin
leads to a sustained virological response
(SVR) in 40-50% in patients with
HCV genotype 1 and 4 and in 80% of
those with genotype 2 and 3 [5]. Several
baseline and on-treatment variables
affect the likelihood of achieving SVR.
Older age, advanced stage of fibrosis,
African-American ethnicity and HCV-
related factors including HCV
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genotype 1 and high viral load at baseline predict
poor response to antiviral therapy [6].
Furthermore, metabolic factors such as high
body mass index (BMI), presence and severity of
liver steatosis have been reported as negative
predictors of response [7]. On the other hand,
early on-treatment kinetics of HCV RNA e.g.
undetectable HCV RNA at week 4, 12 have a
high positive predictive value of SVR [8].

Among the baseline predictors of response, the
pre-treatment activation of IFN-stimulated genes
(ISG) and the host genetic polymorphisms have
been the subject of recent and major studies.
Regarding ISG, it has been shown that low levels
of intrahepatic and systemic CXC chemokine
Interferon-gamma inducible protein 10 kDa (IP-
10, or CXCL10)[9], a valid surrogate marker of
ISG activation, predict a more pronounced first
phase decline of HCV RNA during anti-viral
therapy and increased SVR rates [10]. On the
other hand, several independent studies have
consistently shown that single nucleotide
polymorphisms (SNPs) near Interleukin28B
(IL28B) gene, which encodes the type IlI
interferon are strongly associated with response
to treatment of chronic hepatitis C. In particular,
the homozygous genotypes TT at marker
rs8099917, CC at marker rs12979860 and AA at
marker rs12980275 are all associated with
favourable treatment outcomes [11].

Interferon-gamma inducible protein 10 kDa is a
chemotactic CXC chemokine of 77 AA in its
mature form[12]. Unlike other CXC chemokines,
IP-10 lacks chemotactic activity for neutrophils.
Rather, it appears to target T lymphocytes, NK
cells, and monocytes through its receptor [13].
IP-10 can be produced by a variety of cells,
including hepatocytes [14], and it has been
implicated in the pathophysiological progression
of multiple sclerosis[15], diabetes mellitus [16]
and HIV [17].In the setting of HCV infection, IP-
10 mRNA expression in the liver has been
reported to be associated with the presence of
lobular necroinflammatory activity in liver-
biopsy samples[14].

Recently, baseline pre-treatment plasma levels of
CXCL10 are elevated in patients chronically
infected with hepatitis C virus (HCV) of
genotypes 1 or 4 who do not achieve a sustained
viral response (SVR) after completion of
antiviral therapy [10]. CXCL10 in plasma is
mirrored by intrahepatic CXCL10 mRNA and
both strikingly predict the first days of

elimination of HCV RNA “first phase decline”
during interferon/ribavirin therapy for all HCV
genotypes [9].

PATIENTS AND METHODS

This prospective cohort study was carried out in
Tropical Medicine Department, Faculty of
Medicine, Zagazig University Hospital Egypt
during the period from June, 2013 to May,
2015.The study enrolled 78 naive chronic HCV
patients who have criteria that met the pegylated
interferon  plus  ribavirin  (peglFN-RBV)
treatment for chronic hepatitis C virus (HCV)
infection according to the Egyptian national
program for prevention of HCV infection.
Patients were selected as systematic random
sample.

All subjects were chronic HCV patients of
genotype 4 submitted to the standard of care
therapy (SOC) of pegylated interferon-alfa 2a
(180 ug/week) (Pegasys-Roch-Switzerland) or
pegylated interferon-alfa 2b (1.5ug/kg/ per week)
(PeglIntron-Scheringcorporation-USA) in
combination with ribavirin according to weight
based criteria (less than 70 kg given 1000 mg
daily and more than 70 kg given 1200 mg daily ).
Patients included met the criteria of the Egyptian
national program for prevention of HCV
infection. Male or Female patients between 18-
60 years old with Positive anti-HCV and HCV
RNA (by PCR test) were included with the
following criteria: white blood cell (WBC)
>4.000/mm®, neutrophil count >2.000/mm’,
platelets >100.000 mm? Hb >12gm for females
and 13gm for males, prothrombin Time <2
seconds above upper limit of normal (ULN),
fasting blood sugar not more than115 mg/dl or
within 20% ULN (140 mg/dl) and If diabetic,
HBA1C <8.5%, albumin >3.5 gm/dl, serum
creatinine within normal limit, TSH within
normal limit, negative markers for HBV, ANA
<1/160, alpha fetoprotein <100 IU /ml, If alpha
fetoprotein is >100 IU/ml, C.T is recommended
and it should be free from any radiological signs
of HCC or advanced cirrhosis. Female patients
should be practicing adequate contraception and
male patients should have their wives practicing
adequate contraception. Patients younger than 18
years and older than 60 years, pregnant and
breast-feeding females, decompensated liver
cirrhosis patients, alcoholics, addicts, patients
under immunosuppressant drugs or
corticosteroids, patients with history of organ
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transplantation, those with active epileptic
seizures, ischemic heart disease within the last 6
months, chronic renal failure, autoimmune
diseases, retinal abnormalities, severe psychiatric
conditions, BMI >35, uncontrolled diabetes,
hypersensitivity to PEG-INF or RBV were
excluded from the study.

An informed written consent was taken from
each patient before inclusion in this study. All
patients with positive HCV RNA PCR were
subjected to the following: Complete history
taking, full clinical examination, routine
laboratory investigations including CBC, LFT,
KFT, PT, INR, FBS and special laboratory
investigations including HBs Ag, ANA, AFP,
TSH, antibilharzial antibodies, pregnancy test for
females in the child-bearing period, IP-10 assay
and single nucleotide polymorphisms of the
IL28B genotype. Abdominal ultrasonography
was performed for all patients to asses liver,
spleen, portal vein diameter, ascites, and both
Kidneys.

IL28B rs12979860 polymorphism genotyping
was performed using polymerase chain reaction
with confronting two-pair primers (PCR-CTPP)
which was developed by Hamajima et al. [18]
with a purpose to be simpler than the polymerase
chain  reaction-restriction fragment length
polymorphism (PCR-RFLP). For the detection of
serum IP-10, the human cytokine multiplex
immunoassay kit (MPXHCYTO- 60K- 06) was
used according to the manufacturer's instructions
from Millipore (Merck Millipore, Bill-erica,
MA,USA) [19].

Patients were followed up at weeks 1, 2, 4 and 8
by the following laboratory tests: CBC, LFT
and KFT, TSH and quantitative PCR for HCV
RNA at week 12 were further performed.

Patients were divided according to response to
SOC therapy into two groups: Group | (Early
virological Responders) which included patients
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who achieved 2 log or greater decline in HCV
RNA by week 12 and Group Il (Non Early
virological Responders) which included patients
who failed to achieve at least 2 log decline in
HCV RNA by week 12 and their treatment was
stopped.

All data were analyzed using SPSS 15.0 for
windows (SPSS Inc., Chicago, IL, USA) &
MedCalc 13 for windows (MedCalc Software
bvba). Continuous data are expressed as the
mean + SD, and the categorical data are
expressed as a number (percentage). Continuous
data were checked for normality by using
Shapiro-Wilk test. Independent Student t-test
was used to compare two groups of normally
distributed data, Mann-Whitney test to compare
non-parametric distributed data between two
groups. Categorical data were compared using
the Chi-square (y°) test. Receiver Operating
Characteristic (ROC) curve was obtained to
calculate the cutoff point for IP10to reach the
best compromise in prediction of EVR. The
sensitivity, which describes the probability of
patients with EVR to have a low level of IPIO
and 1L28B (1.0 in binary test) was calculated.
The specificity, which describes the probability
of patients without EVR to have a high level of
IPI0 and other IL28B genotype (0.0 in binary
test) was calculated. The positive predictive
value (PPV), which describes the probability of
that patient with a low level of IPI0 and IL28B
has EVR was calculated. The negative predictive
value (NPV), which describes the probability of
that patient with a high level of IPI0 and other
IL28B genotype has no EVR was calculated.

P value <0.05 was considered statistically
significant (S), p value< 0.005 was considered
highly statistically significant (HS) and p value
>0.05 was considered non statistically significant
(NS). The results were analyzed by the suitable
statistical methods.

RESULTS
Table (1): Demographic data of patients with early virologic response (EVR) versus those without
EVR
No EVR EVR
Parameter N =18 N= 60 Test P
Age 42,67 +2.3 38.700 + 6.50 2.5 0.014S
Sex | Female 4 (22.2%) 26 (43.3%) 1.06 0.3
Male 14 (77.8%) 34 (56.7%) ' '

Patients with EVR were younger than those without EVR with a statistically significant difference.
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Table (2): Laboratory data of patients with early virological response (EVR) versus those without

EVR
No EVR EVR
Parameter N = 18 N= 60 Test P

WhbCs(4_10x10°/1) 6.44 £ 0.62 6.38 £ 0.52 0.42 0.67

Hemoglobin 13-17 g/dl(men) 12- 13.2+4 12.8+.7 35 .6

15(women)

Platelets (150-40010%/1) 246.22 + 25.4 239.70 + 23.08 1.02 0.30

ALT(N=5-35) 81.33+7.34 49.40 £ 9.18 13.5 | <0.001
HS

AST (N=5-35) 72.33+6.51 41.33+£8.32 14.4 | <0.001
HS

Albumin(N=5-35) 472 +0.35 4.76 £ 0.38 0.43 0.65

Prothrombin 89.78 + 4.89 89.57 £ 4.80 0.16 0.87

concentration%

Alkaline phoshatase(50-100 lu/ml) 195.78 £ 8.70 134.27 + 6.58 0.79 0.43

Alphafeto protein(up to 111u/ml) 3.04+£0.34 2.88 +0.45 1.36 0.17

PCR (lu/ml) (328091-8769543) (5432-765432) 4,99 | <0.001

876543* 7865* HS
Fasting blood sugar(70-110mg/dl) 92.11+184 82.81£7.00 3.24 | 0.002S
Serum Creatinine (0.6-1.2mg/dl ) 0.71+0.09 0.69 + 0.07 0.99 0.32

Patients with EVR had less elevated liver enzyme, low viral load and fasting blood sugar than those
without EVR with a statistically significant difference. where * is the median.

Table (3): Histopathologic data of patients with early virologic response (EVR) versus those without

EVR
Parameter No EVR EVR Test P
N =18 N= 60

Activity A 0 (0%) 41 (68%) 5.8 0.15
A, 18 (100%) 19 (31.7%) 8.06 <0.005 s

Fibrosis Fy 2 (11.1%) 1 (1.7%) 0.33 0.56
F2 8 (44.4%) 41 (68.3%) 3.3 0.065
Fs 8 (44.4%) 18 (30%) 3.8 0.05

100% of patients with out early virological response had A2 activity while 31.7% of patients with
EVR had A2 activity with a statistically significant difference.

Table (4): IP10 and I1L28B in the patients with early virological response versus those without EVR

Parameter N|\? :E\l/? NE=V6ROz Test P
IP 10 866.67 + 105.49 467.00 £90.71 15.78 <0.001 HS
IL 28
CcC 4 (22.2%) 49 (81.7%) 22.17 <0.001
TT 4 (22.2%) 0(0%) 24.06 <0.001
CT 10 (55.6%) 11 (18.3%) 7.95 0.004

Patients with EVR showed lower level of IP10 and 81.7% of them had CC allele genotype with a
statistically significant difference compared to patients without EVR.
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Table (5): Predictive value for treatment response accordin

C) IL28TT genotype

g to IP10 and 1L.28B
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Marker Sensitivity | Specificity PPV NPV
ICLC28 81.7% 77.8% 92.5% 56.0%
Ip 10 . 100% 96.7% 98.3 100%
Value <605pico gram/ml ' '
Combination of both IP10 and IL2B CC 96.7% 72.22% 92.1% 86.7%
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Table (6): Different studied parameters in relation to IP10 and 1L28B

IL 28B CC (53) CT (21) TT (4) F P
Ip 10 472.45x 139.9 704.76+146.3 945.0 + 17.3 37.29 <0.001
ALT 48.92+ 10.9 71.66 £ 12.5 82.5% 2.8 42.01 <0.001
AST 40.77+ 9.6 62.14+ 11.2 79.0 £ 1.15 55.26 <0.001
PCR (5432- (65432- (687651-
8769543) 1234543) 845876) 0.11 0.84
8765* 87654* 766763.5

Patients with CC genotype were associated with lower level of IP10, ALT, AST and also lower level

of HCV RNA level.

Table (7): Correlation of IP 10 and some studied data

Parameter r P
ALT 0.81 <0.001
AST 0.85 <0.001
Alphafeto protein 0.03 0.799
Prothrombin concentration% 0.12 0.27
Albumin 0.017 0.88
PCR 0.46 .001

Patients with low levels of IP10 had low levels of ALT and AST. also lower level of HCV RNA level.
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DISCUSSION

This study was designed as Egypt has the highest
prevalence of HCV worldwide. HCV is a major
cause of chronic hepatitis, liver cirrhosis,
hepatocellular carcinoma and liver
transplantation in the country. Several baseline
and on-treatment variables affect the virologic
response to treatment of chronic HCV patients as
age, stage of fibrosis, HCV genotype and viral
load at baseline. Assessment of new markers as
IP10 and IL28B will help in prediction of early
virologic response. This may be useful in
encouraging patients who are difficult-to-treat to
initiate therapy.

This study included 78 patients; 76.9% (60
patients) had early virologic response (EVR)
while the rest of the patients (23.1 %) had no
early virologic response.

We found in our study that patients with EVR
were younger than those without EVR with a
statistically significant difference and this was in
agreement with [20] [21]. Also, the efficacy and
safety of antiviral therapy in the older population
is not clear and are limited to small, single-center
studies.__Immunological suppression, chronic
disease and other medication use in the elderly
age group can significantly impair the drug
response. However, in patients above 50 years
with positive prognostic factors including
patients with low HCV RNA levels and those
without advanced fibrosis, the SVR rates are
comparable with younger patients below 50
years highlighting the importance of other factors
in addition to age [22].

In our study we found that patients with low
level of ALT and AST has good response to
treatment and this result was in agreement with
Derbala et al. [23]. It was reported that patients
with normal liver enzyme have significantly
lower inflammation and fibrosis scores on liver
biopsy than patients with elevated ALT and the
spectrum of liver fibrosis tends to be more severe
in patients with elevated ALT than in those with
normal ALT. This necroinflammatory activity
may affect the response of treatment [24].

Patient with EVR showed lower level of IP10
and 81.7% of them had CC allele genotype with
statistically significant different when compared
to those without EVR. CC genotype was
associated with lower level of proinflammatory
mediators in the form of IP10, ALT andASTand
patients with low IP10 had low level of enzymes.
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We also found high level of IP10 in patients with
high level of enzymes and this was in agreement
with Zeremski et al. [25] who found that the
serum IP-10 levels at the time of liver biopsy
were predictive of the development of fibrosis 3—
5 years later.

Upon HCV infection, IP-10 and other I1SGs are
produced by hepatocytes and many other cell
types. Some ISGs, like IP-10, are produced
directly by viral infection without the need for
interferon production. The relation between ISG
expression in response to infection is unknown
but clearly relates to the IL28B genotype [26]. In
chronic HCV, patients with the favourable
IL28B genotype tend to have low levels of ISG
expression allowing for strong gene induction
with therapeutic interferon, lastly leading to
clearance. In contrast, those with the
unfavourable IL28B genotypes tend to have pre-
activation of ISGs with near maximal expression
before treatment, resulting in no further gene
induction with interferon therapy and thus non-
response [27].

If ISG induction is required for clearance, one
might have anticipated that in acute HCV
infection, patients with higher ISG expression
would be more likely to spontaneously clear
infection. If plasma IP-10 levels are a reflection
of ISG expression, the opposite pattern was seen.
However, the relationship between IP-10 and
HCV RNA levels may help clarify this apparent
paradox. In patients with the favourable 1L28B
genotype, IP-10 levels tended to be lower but
correlated well with the level of HCV RNA
suggesting that in this setting, IP-10 production
and possibly production of other ISGs is driven
by and thus proportionate to the amount of virus
present. However, in patients with the
unfavourable genotypes, IP-10 levels were on
average higher and appeared to be entirely
independent of the HCV RNA level. This might
suggest that the fundamental problem in those
with the unfavourable genotypes is a loss of
regulation of ISG induction such that ISGs are
produced independent of the stimulus and
therefore lead to a less coordinated viral response
[28].

Also other studies had shown that IL28B could
inhibit HCV replication in a dose- and time-
dependent manner and through the JAK-STAT
pathway [29].So, it had been found that 1L28B
genotype is associated with differential
expression of intrahepatic interferon-stimulated
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genes in patients with chronic hepatitis C . All

thes

e evidences indicate both anti-viral effect and

immune-mediated effect of IL28B, which could
be affected by these polymorphisms [30].
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Abstract:

The rapid increase of cases of type 2 diabetes
mellitus (T2DM) in the past decades has
made it a widespread metabolic disorder.
In addition to well-established risk factors
for T2DM, including genetic predisposition,
poor physical activity, fetal programming
and obesity, an altered configuration of
the microbial community in our gut — the

microbiota — has emerged as a new
candidate that may be linked to T2DM.
The aim of this review is to focus the light
on the role of gut microbiota as a novel
key organ involved in metabolism, and
discussing the putative mechanisms
linking gut microbiota and T2DM, as well
as the therapeutic perspective of intestinal
microbiota modulation for T2DM.

INTRODUCTION

Microorganisms which colonize all
surfaces of the human body that are
exposed to the environment (that live
on and inside humans) are collectively
called the human microbiota [1]. The
human microbiota consists of as many
as 10 to 100 trillion microorganisms,
representing at least 10-fold more
cells than exist in the human body.
The main mass of microorganisms
associated with humans resides in the
gastrointestinal tract. The weight of
the bacteria living in a human intestine
is about 1.5 kg and make up about
50% of the fecal matter [2]. Apart from
the intestinal microbiota, also the skin,
oral, nasal and vaginal microbiota had
been studied extensively. The human
microbiota is not restricted to these
sites but do also reside in for example
the lungs, the blood and atherosclerotic
plaques [3].

MICROBIOTA COMPOSITION

In adults, Bacteroidetes (eg, Bacteroides,
Prevotella) and Firmicutes (eg,
Clostridium, Enterococcus, Lactobacillus,
Ruminococcus) usually dominate the
intestinal microbiota, whereas Actino-
bacteria  (eg, Bifidobacterium),
Proteobacteria (eg, Helicobacter,
Escherichia) and Verrucomicrobia are
in considerably minor proportion.

Methanogenic archaea (represented by
Methanobrevibacter smithii), eukaryotes
(mainly yeast) and viruses (mainly
bacteriophages) are also components
of this microbiota [4].

MICROBIOTA ESTABLISHMENT
The microbial colonization of the gut
begins in infants immediately after
birth. Facultative anaerobes, such as
enterobacteria, enterococci and
lactobacilli are the first colonizers.
Anaerobic microorganisms, including
Bifidobacterium, Bacteroides and
Clostridium establish gradually, and
contribute to a progressive decrease of
the facultative anaerobes to strict
anaerobes ratio in time [5]. At about 3
years of age, the gut microbiota
reaches a composition and diversity
similar to adults and remains more or
less stable over time in adulthood.
New changes appear in the senescence,
the microbiota of elderly people
differing from the core microbiota and
diversity levels of younger adults [6].

FACTORS AFFECTING
MICROBIOTA

Changes are produced in our
microbiota from birth to adulthood.
The composition and function of the
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gut microbiota are influenced by several factors.
The mode of delivery (vaginal versus Caesarian
section) as well as the method of feeding (breast
versus formula feeding) are influencing the gut
microbiota. Both host genotype and lifestyle
factors such as diet, physical activity, antibiotics,
age and probably several additional but yet
unidentified factors may simultaneously influence
the gut microbiota [7].

GUT MICROBIOTA AND METABOLISM
The gut microbiota has gone from being
considered an accompanying commensal to a
«metabolic organ» [8], with functions in nutrition,
immunity regulation, and systemic inflammation.
The microbiota regulates, via different mechanisms,
some important physiological functions of the
host, such as those related to energy expenditure,
satiety and glucose homeostasis. It can also act
as a barrier against the establishment of food
borne pathogens [9]. Growing evidence in clinical
studies suggested that obese people with insulin
resistance were characterized by an altered
composition of gut microbiota, particularly an
elevated Firmicutes/Bacteroidetes ratio compared
with healthy people [10]. Furthermore, trans-
plantation of the obese gut microbiota in animals
greatly affected the energy harvest of hosts [11].

THE ROLE OF GUT MICROBIOTA IN
THE PATHOGENESIS OF T2DM

(1) Storage hypothesis

Gut microbiota is involved in several intestinal
biological functions such as defense against
pathogens, immunity, the development of the
intestinal microvilli and the degradation of non
digestible polysaccharides (fermentation of resistant
starch, oligosaccharides, inulin). Hence, the gut
microbiota harvests energy for the host from
dietary compounds ingested but not digested by
the host [12]. It was found that gut microbiota
conventionalisation results in a doubling of the
density of capillaries in the small intestinal villus
epithelium, thereby helping to promote intestinal
monosaccharide absorption [13].

Backhed, et al. found that the mice raised in the
absence of microorganisms (germ free) had
about 40% less total body fat than mice with a
normal gut microbiota. The mechanisms of the
apparent weight gain implied an increase in the
intestinal glucose absorption, energy extraction from
non-digestible food component and concomitant
higher glycemia and insulinemia, two key metabolic
factors regulating lipogenesis [14]. Moreover,
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glucose and insulin are also known to promote
hepatic de novo lipogenesis through the expression
of several key enzymes such as aceyl-CoA
carboxylase (ACC) and fatty acid synthase (FAS)
[15].

Interestingly, a role for adipocyte lipoprotein
lipase (LPL) activity was proposed. Consistent
with this hypothesis, it was suggested that gut
microbiota promote fat storage through a
mechanism linking circulating triglycerides with
suppression of the intestinal expression of an
LPL inhibitor (FIAF, fasting-induced adipose
factor). FIAF inhibits LPL activity, thereby reducing
fatty acid release from circulating triacylglycerols.
Hence, upon gut colonisation with microbiota,
FIAF expression is reduced, leading to higher
LPL activity and greater fat storage [14].

Also, microbiota impacts muscle metabolism and
consequently influences the regulation of insulin
resistance. AMP-activated Kinase is an enzyme
expressed in the muscle that activates glucose
utilization during hypoxia and exercise [16]. It
was found that germ-free mice are characterized
by a very high concentration of AMP-activated
kinase and its downstream targets that are
involved in fatty acid oxidation in skeletal muscle
favoring muscle glucose utilization and allowing
the mice to resist high-fat, sugar-rich diet induced
diabetes. More precisely, the gut microbiota was
found to suppress AMPK-driven fatty acid
oxidation in the liver and in skeletal muscle [17].

Moreover, a pathway involving short chain fatty
acids (SCFAs) has been proposed. SCFAs act as
signaling molecules and are specific ligands for
at least two G protein-coupled receptors, GPR41
and GPR43 [18]. Samuel et al. have demonstrated
that G-protein coupled receptor 41 (GPR41)
knockout mice colonized with a specific
fermentative microbial community resist fat mass
gain compared to their wild-type littermates [19].
Therefore, this supports the idea that specific
metabolites coming from the gut (i.e., SCFAS)
act in a variety of ways (e.g., as energy substrates
and as metabolic regulators) [20].

(11 The inflammatory hypothesis

Metabolic diseases are linked to disruption of
both the innate and the adaptive immune systems.
One of the mechanisms proposed to explain the
crosstalk between gut microbiota, regulation of
fat storage and development of obesity-related
diseases is metabolic endotoxemia (i.e., increased
plasma lipopolysaccharides levels) [21]. Bacterial
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lipopolysaccharides (LPS) are a component of
the cell wall of gram-negative bacteria capable of
triggering an inflammatory state, augment adipose
inflammation and reduce insulin sensitivity,
which are present in metabolic disorders [22].

It was suggested that diet may play an important
role in gut permeability since LPS absorption
from the gut was found to be associated with the
ingestion of dietary fat [23]. A study had raised
the possibility that LPS could be associated with
chylomicrons within the enterocyte, being LPS
then secreted from cell-associated pools in a
chylomicron-dependent manner [24]. Another
possibility is that dietary fat leads to paracellular
leakage of LPS across the intestinal epithelium.
This is supported by the observation that intestinal
tight-junction integrity is impaired in obese mice
and by studies in which intestinal luminal exposure
to oleic acid can cause intestinal epithelial
damage [25].

Gut microbiota may have a critical function in
the regulation of gut permeability, contributing to
endotoxemia, through the endocannabinoid system
(eCB) and LPS regulatory loop [26]. On the other
hand, LPS regulates the synthesis of eCB in
macrophages [27]. Moreover, intestinal alkaline
phosphatase (IAP) is known to be involved in the
breakdown of dietary lipids, it also plays an
important role in LPS detoxification by
dephosphorylating the lipid portion of the LPS,
thus acting as a host defense factor against LPS.
IAP expression is not only modulated by dietary
components, including fat, but also controlled by
gut microbiota [28]. Interestingly, Everard and
colleagues had defined the protective role of the
bacterium Akkermansia (A.) muciniphila against
the development of metabolic diseases [29]. The
normalization of A. muciniphila abundance
through prebiotic administration is correlated
with an improved metabolic profile, reduced fat-
mass, metabolic endotoxemia, adipose tissue
inflammation and insulin resistance [30].

These results indicate the involvement of the gut
microbiota in the inception of gut barrier alterations
and thus increased intestinal permeability and
increased absorption of LPS, a state of metabolic
endotoxemia is initiated, characterized by
elevated serum LPS concentration, leading to
increased activation of inflammatory pathways
and impairment of the insulin signaling [31].

Metabolic Endotoxemia and Insulin Resistance
Toll-like receptors (TLRS) play an important role
in the activation of innate immune responses in

mammals by recognizing conserved pathogen-
associated molecular patterns [32]. TLR4 is a
subclass of TLRs that can be activated by LPS
and by nonbacterial agonists, such as saturated
fatty acids [18]. The activation of TLR4 signaling
induces up-regulation of inflammatory pathways
related to the induction of insulin resistance [33].
Activation of TLR4 by LPS in pre-adipocytes
increases the expression of several cytokines,
mainly TNF-a and IL-6, impairing the insulin
signaling in adipocytes. Moreover, LPS can promote
the expression of inducible nitric oxide synthase
(iNOS), which is also known as capable of
interfering with the insulin signaling [34].
Likewise, TLR2 has been shown as an important
modulator of insulin resistance. It was reported
that short-term inhibition of TLR2 expression
using TLR2 oligonucletide antisense in diet-
induced obese mice leads to increased insulin
sensitivity and signaling [35]. Thus it was suggested
that a signalling cascade initiated by an LPS/
TLR-4/CD14-dependent mechanism in turn
activates TLR-2 expression to support innate
immune system inflammatory responses [36].

Like TLRs, nucleotide oligomerization domain
(NOD)-1 and -2 proteins are intracellular pattern
recognition receptors that sense bacterial cell
wall peptidoglycan (PGN) moieties, which induce
stress and inflammation pathways [37]. Several
studies have associated NOD1- and NOD2-
activating bacterial motifs with insulin resistance
[38]. On the other hand, SCFAs were shown to
affect pancreatic beta-cell function (promoting -
cell development, proliferation, and differentiation)
or by indirectly increasing glucagon-like peptide-
1 (GLP-1) secretion from enteroendocrine L-cells.
Furthermore, SCFAs reduce the release of pro-
inflammatory cytokines by adipose tissue and
weaken leukocyte activation. These anti-
inflammatory effects improve insulin resistance,
tissue glucose uptake, and blood glucose levels
[39].

THERAPEUTIC PERSPECTIVE OF GUT
MICROBIOTA MODULATION FOR TYPE
2 DIABETES MELLITUS

Understanding the metabolic impact of the
complex interaction between gut microbiota and
the host has driven interest in manipulating
microbiota in order to develop new therapeutic
targets for the metabolic diseases [40].

Diet and Physical activity
Weight loss promoted by calories restricted diet
and increased physical activity is associated with
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significant changes in the composition of gut
microflora [30]. Recent studies in humans and
rodents have demonstrated a remarkable ability
of the metabolic capacity of the gut microbiota to
be altered by long-term dietary patterns, indicating
that the potential benefits of dietary intervention
on host metabolism might very well be significant
[41]. Moreover, evidence for the existence of a
modulating effect of physical activity on the gut
microbiota is accumulating, although mainly
from rodent models. Physical activity has been
shown to affect gut microbiota composition and
diversity in healthy rats [42], with some results
indicating that the demonstrated effects are
independent of diet [43].

Antibiotics

Antibiotic treatment is another method of gut
microbiota modulation. Mouse studies have shown
improved glucose tolerance that was independent
of weight changes, and also lower levels of
circulating LPS and a lower bacterial count
following antibiotic treatment, with an improved
metabolic state [44]. However, the administration of
antimicrobial agents, including broad spectrum
antibiotics, has been proposed as a possible
contributor to the obesity epidemic and the
shrinking gut microbiome richness in the western
world [45], it was shown that even prenatal
exposure to antibiotics increases the risk of
childhood obesity, perhaps through an effect on
the maternal gut microbiota [46]. On the other
hand, treatment with vancomycin has been
shown to reduce peripheral insulin sensitivity in
individuals with metabolic syndrome, whereas
treatment with amoxicillin does not, reflecting
the preferential targeting of Gram positive
butyrate-producing bacteria by the former [47].
Although some studies indicate that antibiotics
have not only short- but also long-term effects
[48] on the diversity and/or configuration of the
gut microbiota, further studies should be performed
to investigate the effects of different antibiotics
and administration routes on metabolism and
T2DM [49].

Bariatric surgery

It was suggest that the more long-term health
benefits of bariatric surgery may in part be due to
alterations in the gut microbiota [50]. Some
studies conducted on subjects submitted to surgical
Roux-en-Y gastric by-pass (RYGB) reported a
profound change of gut microbiota composition,
related to the surgically reverted anatomy of
alimentary tube [30]. The direct transit of
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carbohydrates to the small intestine, without the
prior exposure to gastric acids, promotes the
growth of Proteobacteria and Enterobacteria
fermenting complex carbohydrates [51]. The
increased production of metabolites deriving from
oligosaccharides fermentation is well known to
contribute to increased GLP-1 and peptide YY
production, which contribute to reduce appetite
and to improve beta-pancreatic cell function and
insulin secretion [12].

Manipulating the Gut Microbiota by Probiotics

Probiotics are defined as ‘live microorganisms
that, when administered in adequate amounts, confer
a health benefits on the host’ [52]. Probiotics are
live microorganisms administered in attempt to
reconstitute the gut microbiota, namely
Bifidobacterium, Lactobacillus, Saccharomyces,
Streptococcus, and Enterococcus [53].

Several studies have demonstrated that probiotic
strains, in particular those of the Lactobacillus
and Bifidobacterium genera, exert multiple
beneficial effects in subjects affected by metabolic
syndrome. Indeed, they seem to promote weight
loss and the reduction of visceral adiposity, to
improve glucose tolerance, and to modulate
intestinal low grade inflammation [30]. Molecular
mechanisms involving the anti-diabetic effects of
probiotics are not fully elucidated, but may be
related to reduction of oxidative stress, immuno-
modulation, attenuation of inflammation and
modification of the intestinal microbiota [54].

Manipulating the Gut Microbiota by Prebiotics
Prebiotics are defined as ‘the selective stimulation
of growth and/or activity(ies) of one or a limited
number of microbial genus(era)/species in the
gut microbiota that confer(s) health benefits to
the host’ [55]. The prebiotic approach dictates
that non-viable food components are specifically
fermented in the colon by indigenous bacteria
thought to be of positive value, e.g., bifidobacteria,
lactobacilli. Any food ingredient that enters the
large intestine is a candidate prebiotic [56].
Prebiotics contribute to modify gut microbial
composition, enhancing the growth of
Bifidobacteria [57], Bacteroides, Prevotella and
Roseburia [58] and promoting the relative
decrease of Firmicutes [57].

Substrates that are widely accepted prebiotics
include the fructans inulin and fructo-
oligosaccharides (FOS), galacto-oligosaccharides
(GOS), and lactulose [59]. Some non-digestible
carbohydrates (NDCs) are recognised as prebiotics
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after they were preferentially fermented by
specific types of bacteria generally considered
beneficial for the host [55].

The mechanisms of action remain unclear but
could be related to the regulation of intestinal
mucosal biology where the intestinal mucosa was
characterized by higher villi, deeper crypts,
increased number of goblet cells and a thicker
mucus layer on the colonic epithelium [60]. The
reduction of intestinal low grade inflammation
promoted by the improvement of gut barrier
integrity [58] and the decrease of pro-inflammatory
cytokines release, lead to an improvement of
glucose tolerance and insulin sensitivity [61].

Manipulating the Gut Microbiota by Fecal
Transplants

Fecal microbiota transplantation (FMT) has been
utilized for over 50 years, the main principle of
fecal transplant is the possibility of this
procedure replacing pathogenic microbes by
beneficial communities, thus restoring the gut
microbiota balance and enabling the cure of the
disease [40].

Vrieze et al. evaluated the effects of FMT on
insulin sensitivity in individuals with metabolic
syndrome. Subjects with metabolic syndrome
were randomly assigned to groups set to receive
small intestinal infusions from lean donors or
autologous microbiota. Subjects who received
infusions from lean donors were noted to have an
increase in insulin sensitivity and an increase in
butyrate producing intestinal microbiota 6 weeks
post transfusion. This led authors to conclude
that intestinal microbiota might be developed as
a therapeutic agent to increase insulin sensitivity
in patients with metabolic syndrome and insulin
resistance [62].

CONCLUSION

Gut microbiota may play an important role in the
pathogenesis of T2DM by influencing body
weight, proinflammatory activity and insulin
resistance. Modulating the gut microbiota through
the use of probiotics, prebiotics, antibiotics, and
fecal microbiota transplantation may have
benefits in improving glucose metabolism and
insulin resistance in the host. Although ground-
breaking research in recent years has enormously
expanded our understanding of the microbiota-
host interplay, the numerous cellular and molecular
mechanisms involved in the pathophysiological

interactions await further discovery and
characterization. Future studies are required to
increase our understanding of the complex
interplay between intestinal microbiota and the
host to enable the development of new effective
treatments for T2DM.
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Image Case: Visualization of moving living adult worm
(Entrobious) during total colonoscopy

Mohamed Refaey , Tarik Zaher
Tropical Medicine Department, Faculty of Medicine, Zagazig University, Egypt.
taregzaher@gmail.com

Visualization of moving living adult for 42 yrs.old male complaining of chronic
worm(Entrobious) during total colonoscopy diarrhea with abdominal pain.
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