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INTRODUCTION World Journal of Gastroenterology is an international, open-access, peet-reviewed, and multi-
disciplinary weekly journal that serves gastroenterologists and hepatologists. The biggest
advantage of the open access model is that it provides free, full-text articles in PDF and other
formats for experts and the public without registration, which eliminates the obstacle that
traditional journals possess and usually delays the speed of the propagation and communication
of scientific research results. The open access model has been proven to be a true approach that
may achieve the ultimate goal of the journals, i.e. the maximization of the values of the readers,
the authors and the society.

Maximization of the value of the readers can be comprehended in two ways. First, the journal
publishes articles that can be directly read or downloaded free of charge at any time, which attracts
more readers. Second, the readers can apply the knowledge in clinical practice without delay after
reading and understanding the information in their fields. In addition, the readers are encouraged
to propose new ideas based on those of the authors, or to provide viewpoints that are different
from those of the authors. Such discussions or debates among different schools of thought will

definitely boost advancements and developments in the fields. Maximization of the value of

the authors refers to the fact that these journals provide a platform that promotes the speed of

propagation and communication to a maximum extent. This is also what the authors really need.

Maximization of the value of the society refers to the maximal extent of the social influences and

impacts produced by the high quality original articles published in the journal. This is also the main

purpose of many journals around the world.
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Abstract

Hepatitis C virus (HCV) has been recognized to be both
a hepato- and lymphotropic virus. HCV lymphotropism
represents an essential lap in the pathogenesis of virus-
related autoimmune and lymphoproliferative disorders,
ranging from clonal expansion of B-cells with organ-
and non-organ-specific autoantibody production up
to overt non-Hodgkin’s lymphoma along a continuous
step-by-step model of B-cell lymphomagenesis, where
the intermediated mixed cryoglobulinemia could be
considered as a stage of suppressible antigen-driven
lymphoproliferation. HCV infection of lymphoid cells
could set up privileged reservoirs able to interfere with
the host viral clearance efficiency and may be implicated
in viral recurrence after apparently successful antiviral
therapy. The HCV long-lasting extrahepatic replicative
state generates an abnormal systemic immunological
response, easily detectable by searching simple
laboratory and clinical parameters, mainly represented
by vasculitis-like skin features and hypocomplementemia.
The presence or absence of this hypersensitivity pattern
seems to correlate with the antiviral response and could
be identified as a novel immunological cofactor. Further
research is required to fully verify the real impact on
therapeutic choice/regimen.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Hepatitis C virus (HCV) infection has been currently
identified as the leading cause of chronic liver disease,
including cirrhosis and hepatocellular carcinoma, in
Western countries. However, despite its large diffusion
(with over 170 million of people infected world-wide),
the lack of symptoms during the acute phase, together
with the indolent course of the disease over time,
hampers the difficulties to assess the natural history of
the disease. This complexity can also be argued from
the wide heterogeneity of disease complications’ rate
observed when different methodological approaches
were used. Moreover, the progression of the disease
could also be dramatically affected by many variables
related to the host, the virus and the environment. The
global socioeconomic burden of HCV is magnified by
hundreds of thousands of infections identified every
year. Finally, in the last few years, the long-term outcome
of the infected subjects has been deeply modified by the
use of efficient antiviral therapy.

HCV has been recognized to be both hepato- and
lymphotropic virus; HCV lymphotropism represents
an essential lap in the pathogenesis of virus-related
immunological disorders!" being responsible for poly-
oligoclonal expansion and consequent wide organ-
and non-organ-specific autoantibody production,
including rheumatoid factor (RF) and cryo- and non-
cryoprecipitable immune complexes.

IMMUNOLOGICAL MECHANISMS

HCYV, belonging to the Flaviviridae family, is a positive
single-stranded RNA virus, without a DNA intermediate

. . . . 2
of replication, unable to integrate into the host genome[ I
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Otherwise, HCV affects cellular functions modulating
the immune response, cell proliferation or apoptosis, so
facilitating the clonal B-lymphocyte spread[w. HCV may
exert an antigen-driven chronic stimulus on the immune
system through several viral proteinsm. An important
pathogenetic step is the interaction between the HCV
envelope protein E2 and the CD81 molecule, a fairly
ubiquitary tetraspanin present on both hepatocytes and
B-cells surface!”, ending up to a strong and sustained
polyclonal stimulation of B-cell compartment. CD81 is
a part, on the B-cell, of a complex with CD21, CD19
and Leu 13; such complex lowers the threshold for
B-cell activation by bridging antigen-specific recognition
and CD21-mediated complement recognitionm. Then,
the interaction between HCV-E2 and CD81 could
increase the frequency of VD] rearrangement in antigen

reactive B-cells!™”

, with possible bcl-2 proto-oncogene
activation!™”. Again, the latter stage could be secondary
to t(14; 18) translocation alone, repeatedly observed in
B-cells of HCV-infected individuals, particularly in those
with type II mixed cryoglobulinemia (MC)M’G]. Bcl-2
proto-oncogene is able to inhibit apoptosis, leading to
abnormal B-cell survival. Besides, the prolonged B-cell
survival could prompt, in presence of additional factors
(genetic, epigenetic, hormonal and immunological),
other genetic aberrations up to overt non-Hodgkin’s
lymphoma (NHL), as late complication of the MC
syndrome™”. The critical question remains whether
HCV replication occurs in normal B-cells and is directly
lymphomagenic or is lymphomagenesis a stochastic
process accompanying HCV-driven proliferation of
B-cells"”. At all, given its biological characteristics,
HCV may be involved in several autoimmune and
lymphoproliferative disorders, and the multifaceted HCV
syndrome can fit in a continuous step-by-step model of
B-cell lymphomagenesis, whereby MC could be viewed
as marker of antigen-driven lymphoproliferation and
frank NHL as loss of antigen—dependence“”.

CLINICAL IMPLICATIONS

At this point, the most scheming and open issue is the
definite weight placed on the HCV natural history by
its lymphotropism. Firstly, HCV infection of lymphoid
cells could condition HCV persistence. In fact, lymphoid
cells, and particulatly long-living subsets and/or bone-
marrow elements, may represent privileged reservoirs
able to interfere with host viral clearance efficiency, by
impairing the capability of immune response and/or
by facilitating selection of distinctive viral variants!"”
Nowadays, it remains indefinite how infection of the
immune cells by HCV may alter their functions, although
impairment in the allostimulatory capability of HCV-
infected dendritic cells derived from patients with chronic
hepatitis C has been reportedm. Interestingly, the entity
of this extrahepatic reservoir seems to be correlated
with the length of infection"” and may be implicated
in HCV recurrence after apparently successful antiviral
therapym, the peripheral blood mononuclear cells (PBMC)
being a potential viral tank resistant to interferon (IFN).

In fact, in several researches PBMC infection appeared

. . 14-18
as a negative factor of patient on-IFN response[ ! or

predictive for relapse of -IFN monotherapy"™**" or
-combined (plus ribavirin) antiviral treatment”’; on the
other hand, such prognostic value was not observed in
other studies and is still a controversial question[zzfzs].
Previous literature data report sustained response (SR) in
a near 10% of patients with chronic HCV infection after
IFN alone. Classical predictors of response include viral
load and genotype, as well as histological (fibrosis score)
and metabolic®™ features or alcohol as cofactor. Also the
immunological background is associated with antiviral
response, the cellular immune functions being essential to
the elimination of HCV-infected hepatocytes. A basal low
T-helper type 1 and type 2 ratio predicted a higher SR rate
in a Japanese cohort””. Nevertheless, the immunological
pattern remains poorly explored. Conflicting data have
been reported on the prevalence of MC in chronic
HCYV patients, ranging from less than 5% up to
50 %% In most cases type M immunoglobulins
with RF activity have been found in cryoprecipitatesm,
inducing the deposition of immune complexes in
small vessels (Vasculitis)m. The MC-related clinical
manifestations, including purpura, arthralgias and
weakness, and complications, as glomerulonephritis,
neuropathic lesions, B-cell NHL, reflect a systemic
involvement that may lessen the chance of viral

eradication. In a recent effort™

, it was retrospectively
confirmed that this immunological phenotype, also
labelled as type I or hypersensitivity disorder, is
significantly associated with a higher risk of viral
persistence after IFN monotherapy, with skin involvement
and hypocomplementemia being independent predictors
of lack of response; conversely, this study suggested that
in the absence of common negative predictors, such as
this last immunological cofactor, SR could be reached also
by a therapeutic approach based on IFN monotherapy.
What practical implications does HCV lymphotropism
suggest? No factor is currently available to predict the
productive HCV infection of PBMC, but such event is
likely to be time-dependent during the natural history
of HCV infection. In other words, we observe the
serological response and the clinical effects of a long-
lasting extrahepatic replicative state, i.e. an abnormal
immunological status. This picture can be easily detected
by looking for cryoglobulins, RE, antinuclear antibody,
complement fractions, circulating immune complexes
(C1q protein and C1q binding), mono-oligoclonal
gamma-globulin expansion or vasculitis-related clinical
manifestations including skin lesions (palpable purpura
or hyperpigmented macule of the lower limbs), sensory-
motor peripheral neuropathy (gait impairment associated
with paresthesia and cramps), arthralgias, as well as
urinary changes suggestive of glomerular derangement,
1.e. microalbuminuria (in the absence of hypertension and
diabetes), all variously combined (at least fout out of the
above mentioned laboratory and clinical parameters)””.
This approach is reliable and less expensive or hard
than direct detection of HCV in PBMC. The antiviral
therapy (IFN plus ribavirin) significantly counteracts the
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exaggerated immune response, also independently from
the viral outcome™, through different mechanisms: IFN
could affect the intrahepatic T-cell response and inhibit
interleukin (IL) 10 productionm, meanwhile ribavirin
suppresses IL 10, IL 12 and tumor necrosis factor-
alpha'™; since the hypersensitivity disorders are the
expression of a polyclonal activation of B-cells, due to
stimulation by T-cells, it could be hypothesized that the
changes induced by the combined therapy in the cytokine
pattern determine a down-regulation of the mechanism
of stimulation T-cells/B-cells. Sometimes, polyclonal
B-cell hyperactivity partially escapes from the immune
modulation effects of the antiviral treatment, so that the
immunological spectrum persists after HCV clearance
and suppression of the antigenic stimulus™. On the
other hand, the undetectability of serum HCV RNA
does not mean complete viral clearance, since genomic
material has been found in PBMC of SR parients“zl, and,
therefore, an ongoing immune-stimulation cannot be
excluded; interestingly, in those same patients with occult
PBMC infection, a persistence of the MC syndrome, even
if to a lesser degree with respect to the pre-treatment
period, was observed, suggesting a potential advantage
of using a prolonged course of antiviral treatment to
obtain a sufficient consolidation. The discovery of occult
HCYV infection has challenged the paradigm that apparent
complete resolution of hepatitis C, either spontaneously
or therapeutically-induced, would be indicative of
eradication of HCVP, persistent HCV replication
in hepatocytes and PBMC would likely drive the
continuous antigenic stimulation of the immune system
in immunocompetent patients, which, in turn, allows the
host to keep this silent infection under relative control[‘m;
again, such prolonged HCV replication associated with
the chronic presentation of HCV antigens by infected
B-cells and monocytes could contribute to the immune
tolerance of HCV, thus supporting even further HCV
persistence”’. Finally, negativization of anti-HCV
antibody, unrelated to an immunosuppression context,
occurs in a percentage of long-term (on average 4 yeats)
SR patients showing a weaker CD4+-specific HCV
reactivity; such lessened immunological spur could
mirror a full disappearance of the minimal, residual viral
amounts, although the potential localization of a further
load within PBMC, without release of viral particles into
the serum, cannot be ruled out”. Only a prolonged
follow-up will be able to verify the definitive clearance.

In conclusion, the treatment of hepatitis C is expensive,
often demanding, from the patients’ perspective, and
difficult as far as the decision about whom, when and
for how long to treat. Another predictor of response to
antivirals is recognized, as immunological cofactor, ie. the
HCV lymphotropism. Further studies are warranted to
evaluate alternative antiviral schedules depending on the
presence or the absence of this additional cofactor.
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Abstract

The incidence of early gastric cancer (EGC) with
duodenal invasion is extremely low, although
advanced gastric cancer that arises in the antrum
occasionally invades the duodenum. We investigated
the clinicopathological features of EGC with duodenal
invasion and provided strategies for clinical management.
A Medline search was performed using the keyword
“early gastric cancer” and “duodenal invasion”. Additional
articles were obtained from references within the papers
identified by the Medline search. We revealed that EGC
with duodenal invasion was of the superficial spreading
type of tumor. Tumors > 60 mm in size invaded the
duodenum more extensively, and the distance of
duodenal invasion from the pyloric ring was further in
the elevated type than in the depressed type of tumor.
There was no significant difference between the length
of duodenal invasion and the histological type of the
tumor. Gastric cancer located adjacent to the pyloric
ring, even if cancer invasion was confined to the mucosa
or submucosa, was more likely to invade the duodenum.
The present study reveals that the elevated type of EGC
is associated with more extensive duodenal invasion
when the tumor size is > 60 mm, thus highlighting the
importance of identification of duodenal invasion in these
cases. We also reveal that sufficient duodenal resection
with a cancer-free distal surgical margin should be
performed in cases of duodenal invasion.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Early gastric cancer (EGC), which is defined as a lesion
confined to the mucosa or the submucosa, regardless
of the presence of lymph node metastasis, has a good
prognosis with surgical treatment. However, a small
number of patients experience recurrence of EGC after
resection. Sano ¢ al' have reported that, in a study of 1475
patients with EGC treated with surgery, 1.4% experienced
disease recurrence. The incidence of recurrence of EGC
was shown to be significantly higher in the patient group
with submucosal, node-positive and undifferentiated
tumors. Furthermore, some rare cases show distant
metastasis, such as in liver, lung, or bone, even though
the depth of cancer invasion is confined to the mucosa’.
Sufficient resection margins are necessary to prevent
recurrence of EGC, because inadequate resection that
does not maintain surgical margins free of cancer can lead
to disease recurrence. Duodenal invasion by gastric cancer
is encountered in 11.9%-23.8% of all patients with cancer
in the gastric antrum®”. However, EGC with duodenal
invasion is rare amongst cases of advanced gastric cancer”.
There have been very few case reports of this type of
cancer. Since the literature on this subject consists mostly
of isolated case reports, the clinicopathological features of
EGC with duodenal invasion remain unclear. We attempted
to elucidate the clinicopathological features of patients with
EGC extended to the duodenum, and discuss the possible
mechanisms underlying this rare condition and practical
surgical strategies.

PATIENTS AND CLINICOPATHOLOGICAL
PRESENTATION

We reviewed 41 patients who underwent surgical
resection for EGC with duodenal invasion between
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Authors Year Age Gender Location Type Size (mm) Depth of Lymph node Histological Distance of duodenal Preoperative

(yr) invasion  metastasis type invasion (mm) diagnosis
Ishii 1975 50 M Circ Depressed 32 x 25 m - Intestinal 7 ND

47 M Less Elevated 30 x 15 sm - Intestinal 5 ND
Kuwayama'™” 1976 72 M Ant-Less Depressed 40 x 35 m - Diffuse 4 Impossible
Uchida™ 1979 50 M Circ  Depressed 32 x25 m - Diffuse 7 ND

61 M ND Mixed 35 x 21 sm - Intestinal 2 ND

47 M ND Elevated 30 x15 sm - Intestinal 5 ND
Kuwata™ 1981 ND ND Less Depressed ND sm - Diffuse 5 Impossible

ND ND Gre Elevated ND sm - Intestinal 6 Impossible

ND ND Less Elevated ND sm - Intestinal 2 Impossible

ND ND Post Mixed ND sm - Intestinal 1 Impossible

ND ND Less Mixed 30 x 15 sm - Intestinal 2 Impossible

ND ND Less  Depressed 35 x 21 sm - Intestinal 1 Impossible

67 M Less Mixed 30 x15 sm - Intestinal 5 Impossible
Kato”! 1993 63 F Circ  Elevated  68x38 m - Intestinal 16 Possible
Nakazawa” 1994 58 M Ant-Gre Depressed 10 x 10 sm - Intestinal 3 Impossible
Boku™ 199% 73 F Circ  Elevated 70 sm - Intestinal 35 Possible
Ito!"* 199% 76 F Less Mixed 45 % 35 sm - Intestinal 25 Possible
Matsumoto™ 2000 ND  ND Less  Elevated  25x9 m ND Diffuse 3 Impossible

61 M Gre-Post  Elevated 25x10 sm ND Diffuse 10 Possible

ND ND ND Elevated 30 x 13 m ND Intestinal 3 Impossible

ND ND ND Elevated 65 x 23 m ND Intestinal 3 Impossible

ND ND ND Superficial ~ 45 x 45 sm ND Intestinal 5 Impossible
Nogueira™ 2000 ND ND ND ND ND m - Diffuse 3 ND

ND ND ND ND ND sm - Intestinal 7 ND
Yasuda®! 2000 59 E Circ Depressed 72 x15 m - Diffuse 11 Impossible
Nakayama' 2001 59 E Circ Mixed 85 x 75 sm - Intestinal 38 Possible
Koufuji® 2003 77 M Circ Mixed 70 x 50 sm - Intestinal 2 ND

65 M Circ Elevated 90 x 55 sm - Intestinal 2 ND

66 E Circ Depressed 120 x 98 m - Diffuse 2 ND

70 E Circ Depressed 130 x 102 m - Diffuse 8 ND

58 M Less Depressed 55 x 24 sm + Diffuse B ND

81 K Gre Depressed 30 x 20 sm + Intestinal 2 ND

44 M Less Depressed 52 x 30 sm - Intestinal 5 ND

57 E Circ Depressed 57 x 33 m - Diffuse 3 ND

68 E Gre Depressed 40 x 38 sm iz Diffuse 5 ND

58 E Circ Depressed 80 x 65 sm iz Diffuse 2 ND
Ishikawa'™ 2005 72 M Less-Post Elevated  68x37 m - Intestinal 20 Possible
Matsuda' 2007 79 F Circ  Elevated  30x15 sm - Intestinal 12 Possible
Our case 2008 49 M Less Depressed 30 x 12 m - Intestinal 1 Impossible

63 M Less Elevated 35x15 m - Intestinal 3 Impossible

84 E Circ Elevated 85 x 80 m - Intestinal 38 Possible

F: Female; M: Male; ND: Not described; Circ: Circumferential; Less: Lesser curvature; Gre: Greater curvature; Ant: Anterior; Post: Posterior; Intestinal: Papillary and

tubular adenocarcinomas; m: Mucosa; sm: Submucosa; Diffuse: Poorly differentiated adenocarcinoma, signet ring cell carcinoma, and mucinous adenocarcinoma.

1975 and 2008. Thirty-eight cases were identified in the
available literature using a Medline search and Japan
Centra Revuo Medicina by use of the keywords “eatly
gastric cancer” and “duodenal invasion”. Additional
articles were obtained from references within the papers
identified by the searches. Three cases were patients
treated in our hospital. Data on age, gender, tumor
location, tumor type, tumor size, depth of invasion,
lymph node metastasis, histological type, and preoperative
diagnosis of duodenal invasion for each patient were
obtained. The clinicopathological features of the 41
reported cases are listed in Table 1. Of the 41 patients
analyzed, the mean age of patients was 63.2 years (range,
44-84 years), and there was a slight male predominance,
with a male-to-female ratio of 16:13. The average
diameter of tumors was 51.6 mm (range, 10-130 mm).
The average distance of duodenal invasion was 7.9 mm
(range, 1.0-38 mm). The case with the maximal distance
of duodenal invasion was one of our cases. All patients

had undergone curative tumor resection. There was no
lymph node metastasis in cases in which the tumor was
confined to the mucosa, whereas of the 25 patients in
which the tumor had invaded the submucosa, four had
lymph node metastasis. There was no lymphatic or venous
invasion or distant metastasis.

The Mann-Whitney U test was used to assess
correlations among the mean values for each group.
The Pearson y” test was applied to qualitative variables.
All values are expressed as mean £ SD. P < 0.05 was
considered significant.

EFFECT OF TUMOR INVASION DISTANCE

Table 2 shows the results of univariate analysis of the
distance of duodenal invasion from the pyloric ring in
relation to eight selected variables: age, gender, gross
appeatrance, tumor size, depth of invasion, histological
type, lymph node metastasis, and preoperative diagnosis
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Characteristics No. of Length of duodenal P value
patients invasion (mm)

Age (yr) 0.276
<60 13 7.2
> 60 16 11.7

Gender 0.029
Male 16 53
Female 13 15.2

Gross appearance 0.046
Depressed 16 43
Elevated 15 10.9

Tumor size (mm) 0.049
<60 23 5.3
> 60 12 14.8

Depth of invasion 0.836
Mucosa 16 8.3
Submucosa 25 7.6

Histological type 0.088
Intestinal 28 9.1
Diffuse 13 5.1

Lymph node metastasis 0.006
Negative 32 8.9
Positive 4

Preoperative diagnosis 0.001

of duodenal invasion
Possible 8 243
Impossible 16 3.6

of duodenal invasion. The distance of duodenal invasion
by EGC was 4.5 mm for depressed type tumors, 11.4 mm
for elevated type tumors, 5.3 mm for tumors with a
diameter < 60 mm, and 14.8 mm for tumors with a
diameter > 60 mm. These results revealed a positive
correlation between more extensive duodenal invasion
and elevated type tumors with a size > 60 mm.

In advanced gastric cancer, the rate of metastasis to
the lymph nodes was high when the distance of duodenal
invasion was > 10 mm'”, By comparison, we found lymph
node metastasis in only four cases of EGC, and in each
of these, invasion had reached the submucosa and the
distance of duodenal invasion was < 10 mm. This result
suggests that there is a strong positive correlation between
the incidence of lymph node metastasis and submucosal
invasion, regardless of the distance of duodenal invasion.

PREOPERATIVE DIAGNOSIS OF EGC
WITH DUODENAL INVASION

Generally, preoperative diagnosis of malignant invasion
to the duodenum is difficult™”, because spread of
gastric cancer to the duodenum is often infiltrative and
invades directly through the submucosal or subserosal
layer!"""?. Most of these cases are advanced gastric
cancer!”. In EGC, gastroenteroscopic examination is
a reliable technique for identifying the area of cancer
infiltration". Tt is necessary to accurately define the
tumor margin in order to determine the resection
line. However, it is occasionally difficult to accurately
determine the margin of the tumor in the vicinity of
the pyloric ring by endoscopymm. This is because the

pyloric ring is a narrow lumen, making it difficult to
observe the tumor, and it can be deformed by ulcers,
mucosal atrophy, and metaplastic changes. Moreover,
pyloric movement caused by strong peristalsis and reflux
of bile prevent the satisfactory observation of the lesion
on the pyloric ring“s].

Duodenal invasion by EGC was diagnosed
preoperatively by esophagogastroduodenoscopy (EGD)
or barium meal examination in only eight cases (Table 1).
The mean distance of duodenal invasion was 24.3 mm
in the group in which a preoperative diagnosis was
possible, whereas it was 3.6 mm in the group in which
a preoperative diagnosis was not possible. There was a
significant difference between the two groups (Table 2).
In these cases, the distance of duodenal invasion was
greater for elevated or mixed type tumors > 10 mm in
diameter. Of the nine cases in which the distance of
duodenal invasion was > 10 mm, there was only one case
in which a preoperative diagnosis of duodenal invasion
was not possible. By comparison, no case could be
diagnosed preoperatively where the distance of duodenal
invasion was < 10 mm. These results suggest that a
preoperative diagnosis of duodenal invasion is related to
tumor type and size. Kuwata ez al" have reported that
radiological diagnosis of duodenal invasion is more useful
in the elevated type than in the depressed type of tumor,
and that the compression method gives a more accurate
diagnosis than the double-contrast method. Furthermore,
despite extensive preoperative examination, determination
of the tumor margin is often not possible in patients with
a superficial spreading type of gastric cancer'”?, Thus,
a satisfactorily precise diagnostic approach to assess the
extent of tumor invasion has not been established.

MECHANISMS OF DUODENAL INVASION
BY EGC

The border between the stomach and the duodenum is
not clinically obvious. Brunnert’s glands can be considered
as the start of the duodenum for the clinicopathological
assessment of duodenal invasion by gastric cancer™"!
When gastric cancer directly invades the mucosal layer, the
Brunner’s glands remain intact, even when surrounded by
cancer cells”. For this reason, it is thought that Brunner’s
glands prevent direct cancer invasion from the gastric
mucosa to the duodenal mucosa. In a study of 141
patients with gastric carcinoma with duodenal invasion,
there was only one case of intramucosal carcinoma®. In
the case of a lesion caused by an ulcer, it is speculated that
destruction of the mucosal structure of the duodenum
by an ulcer located in the pylorus allowed gastric cancer
to invade the duodenum'. In another case in which
endoscopic mucosal resection (EMR) had been performed
previously for gastric cancer in the area of the pyloric
ring, it is thought that destruction of the gastroduodenal
mucosal microanatomy by EMR allowed carcinoma cells
to invade the duodenal mucosa™

The superficial spreading type of EGC is characterized
by wide and supetficial spreading activity of the
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Characteristics Superficial Small-sized P value
spreading type type
Number of cases (%) 10 (27.0) 27 (73.0)
Age (yr) 68.7+8.1 60.4+11.2 0.031
Gender 0.048
Male 3 13
Female 7 6
Gross appearance 0.281
Depressed 3 12
Elevated 5 8
Depth of invasion 0.614
Mucosa 5 11
Submucosa 5 16
Histological type 0.847
Intestinal 7 18
Diffuse 3 9
Lymph node metastasis 0.773
Negative 9 19
Positive 1 3
Length of duodenal 16.3 54 0.044
invasion (mm)
Preoperative diagnosis 0.003
of duodenal invasion
Possible 5 3
Impossible 0 12

cancer compared with a more limited depth of vertical
invasion™. According to Yasul ef al™ EGC is classified
as a superficial spreading type of tumor when the product
of the longest diameter of the tumor and the diameter
perpendicular to it is > 25 cm’. Our study has revealed
that gastric cancer with duodenal invasion is most often
the superficial spreading type. Relations between the
superficial spreading tumor and duodenal invasion of
EGC may refer to multiple occurrence of cancer”’,
Previous authors have reported that the superficial
spreading type accounted for 5.46%-11.0% of all
EGC"™, whereas it accounted for 27.0% of EGC cases
with duodenal invasion (Table 3). Duodenal invasion was
more extensive in superficial spreading cancer lesions
(16.3 mm) than in small-sized cancer lesions (5.4 mm). In
both of these groups, there was no significant difference
in the gross appearance, depth of invasion, histological
type, or the incidence of lymph node metastasis. Taken
together, these results suggest that the superficial
spreading type of gastric cancer adjacent to the pyloric
ring may have the potential to invade the duodenum.

STRATEGY FOR SURGICAL TREATMENT
OF EGC WITH DUODENAL INVASION

The outcome of surgical treatment for EGC is generally
considered to be satisfactory™. If EGC is treated with
the appropriate surgical strategy, the outcome of treatment
is excellent, even in patients with duodenal invasion"”.
However, Kakeji ¢/ a" analyzed 95 patients with duodenal
invasion by gastric cancer, including advanced cases, and
found that tumor spread into the duodenum was limited to
within 2 cm in 76% of the patients and to within 3 cm in
81% of the patients. Therefore, for patients with advanced

gastric cancer with duodenal invasion, gastrectomy with
resection of 3-4 cm of the duodenum and sufficient lymph
node dissection is recommended.

Recent advances in endoscopic and laparoscopic
surgery now offer a better quality of life to patients with
EGC, Although the 5-year survival rate for EGC is =
90%" complete surgical extirpation of gastric cancer
with a sufficient resection margin from the tumor, and
removal of metastatic lymph nodes, is necessary for good
prognosis in all EGC cases, including those with duodenal

. . [129,3132
mvasion

| Previous reports have revealed that the
prognosis of gastric cancer patients is affected mostly by
depth of invasion, followed by lymph node metastasis

33

. 34 . . .
and tumor location™", Tumor size in gastric cancer

is a reliable prognostic factor that might be a suitable

35
Bl However, tumor

candidate for use in the staging system
size is not an independent prognostic factor”. Tumor
diameter > 3.5 cm has been identified as an independent
factor for the occurrence of lymph node metastasis’ .
Our review revealed that many cases of EGC with
duodenal invasion had larger tumors, with an average
diameter of 51.6 mm, than cases without duodenal
invasion. Among the cases of EGC with duodenal
invasion, there was no cancer recurrence because suitable
surgical resection had been performed. It is necessary for
surgeons to identify a suitable resection line for the distal
margin for preoperative diagnosis of duodenal invasion.
In cases in which there is further extension of the tumor
toward the duodenum, it may be necessaty to determine a
resection line using intraoperative EGD"".

The indistinct tumor margins characteristic of superficial
spreading tumors in EGC can lead to discrepancies in
tumor area between surgical findings and pathological
diagnosis[zo’zz]. Kasakura ef a/'”" have reported that, despite
extensive preoperative examination, determination of the
tumor margin was not possible in 26 of 59 patients with
superficial spreading cancer. Furthermore, the number of
metastatic lymph nodes was greater than with the common
tumor typem. Accordingly, gastrectomy with extensive
lymph node dissection with wide and sufficient surgical
margin seems to be a most appropriate treatment for the
superficial spreading type of EGC, including those cases
with duodenal invasion. Based on these findings, treatment
of superficial spreading type EGC, in which the distal
margin is near the pyloric ring, should focus on attaining a
satisfactory margin from the tumor.

CONCLUSION

Gastric cancer located adjacent to the pyloric ring, even if
cancer invasion is confined to the mucosal or submucosal
layer, has the potential for duodenal invasion, and
surgeons should be aware of this possibility. The present
study indicates that EGC of the elevated type with a
tumor size > 60 mm correlates positively with more
extensive duodenal invasion. Our findings highlight the
importance of identification of duodenal invasion by pre-
and intra-operative closed observation, and reveal that
the resection line in cases of duodenal invasion should be
performed with a cancer-free margin.
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Abstract

Non-classical manifestations of autoimmune hepatitis
can delay diagnosis and treatment. Our aims were to
describe the clinical phenotypes that can confound the
diagnosis, detail scoring systems that can ensure their
recognition, and outline advances in treatment that
can improve their outcome. Prime source and review
articles in English were selected through Medline from
1970-2008 and assimilated into personal libraries
spanning 32 years. Acute severe or asymptomatic
presentations and atypical histological findings,
including centrilobular zone 3 necrosis and concurrent
bile duct changes, are compatible with the diagnosis.
Cholangiographic abnormalities may be present in
children and adults with the disease, and autoimmune
hepatitis must be considered in patients without
autoantibodies or with antimitochondrial antibodies and
no other cholestatic features. Asymptomatic patients
frequently become symptomatic; mild disease can
progress; and there are no confident indices that justify
withholding treatment. Two diagnostic scoring systems
with complementary virtues have been developed to
evaluate patients with confusing features. Normal liver
tests and tissue constitute the optimal end point of
treatment, and the first relapse is an indication for long-
term azathioprine therapy. Cyclosporine, tacrolimus and
mycophenolate mofetil are promising salvage therapies,

and budesonide with azathioprine may be a superior
frontline treatment. We conclude that the non-classical
phenotypes of autoimmune hepatitis can be recognized
promptly, diagnosed accurately, and treated effectively.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Autoimmune hepatitis was initially perceived as
a self-perpetuating, inflammatory liver disease in
young amenorrheic women with hirsutism, acne and
cirrhosis' Y. The validity of this classical phenotype was
subsequently strengthened by technological advances
that excluded a viral cause for the condition and by
studies that implicated perturbations of the immune
system in its pathogenesis[s'gl. The clinical phenotype
expanded as the concept of autoimmunity was applied
broadly to liver diseases of unknown cause and as the
requirement for 6 mo of disease activity was eliminated
from its definition™"”. Autoimmune hepatitis still lacks
an etiological agent and disease-specific laboratory test,
but its designation now applies to patient populations
far more diverse and numerous than the original patients
with “lupoid hepatitis”m.

Autoimmune hepatitis must be considered in
all individuals with acute and chronic hepatitis of
undetermined cause and with graft dysfunction after

. . 11 12-15 16-19
liver transplantauon[ I Acute! D], acute severe! ],
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and asymptomatic”™ ™ forms have been described;

progression to cirrhosis may be indolent and
unsuspectedmzs]; transitions between active and inactive
disease may occur spontaneouslym’m; concurrent
immune diseases may obscure the diagnosis[zg’zg];
serological markers may be variably expressed and absent
at presentationﬁo’jz]; histological findings may include
centrilobular zone 3 necrosis™ " or concurrent biliary
changesms’m; and different ethnic groups may have non-
classical clinical phenotypesmw. The identification of
autoimmune hepatitis in diverse clinical situations is
critical since prompt institution of corticosteroid therapy
can be life—saving[48’501.

Corticosteroids alone or a lower dose in combination
with azathioprine induce clinical, laboratory and
histological improvement in 80% of patients within
3 yearsm’szl. Ten- and twenty-year survivals exceed 80%",
and hepatic fibrosis is reduced or prevented™ . These
therapeutic successes are counterbalanced against adverse
outcomes that justify the continued pursuit of new drugs
and regimens. Nine percent of treated patients deteriorate
despite compliance with corticosteroid schedules
(treatment failure)®™; 13% develop treatment-related side
effects that compel premature withdrawal of medication
(drug toxicity)®™; and 9% improve but not to a degree
to justify discontinuation of the medication (incomplete
response)”™. Furthermore, 50%-86% of patients who
enter remission relapse after drug withdrawal and require
re-treatment” %Y,

The diagnostic criteria of autoimmune hepatitis
have been codified by an international panelp’loj, and
scoring systems can establish the diagnosis in difficult
cases” " The re-definition of treatment goalsww
and the revision of current treatment strategies
promise to improve results. The emergence of
powerful immunosuppressive agents, mainly from
the transplantation arena, promises to strengthen the
treatment repertoirel76’77], and the clarification of critical

pathogenic pathways make site-specific molecular
[76,78,79

[71-75]

interventions feasible | The clinical spectrum of
autoimmune hepatitis has expanded, but the diagnostic
instruments and therapeutic options have also improved.

The objectives of this review are to describe the non-
classical clinical phenotypes of autoimmune hepatitis,
detail the diagnostic instruments that can ensure their
recognition, and introduce the evolving treatment
strategies. Classical syndromes are the cornerstones of
clinical practice, but variations from the classical are
its realities. The changing spectrum of autoimmune
hepatitis and its treatment underscores the importance
of the disease and the vigor of the investigative effort
that it has generated.

NON-CLASSICAL CLINICAL PHENOTYPES

Autoimmune hepatitis is defined as a self-perpetuating
inflammation of the liver of unknown cause that is
characterized by interface hepatitis on histological
examination, hypergammaglobulinemia, and
autoantibodies™. The diagnosis has great latitude since

Non-classical ~ Salient features

phenotype

Acute severe  Corticosteroids effective in 36%-100%""
Protracted treatment can be complicated by infection!
High mortality if no better within 2 wk of therapy™™”

MELD score = 12 identifies 97% of treatment failures
[20-22,87-89]

. 49
disease J

[58]

Asymptomatic Common (25%-34%) but unstable state
mild hepatitis Symptoms develop in 26%-70%"*"

Progression possible if untreated”****”)
[22]

Improves quickly with therapy’

Atypical Centrilobular necrosis is an early acute form**>**
histological ~ Transition to interface hepatitis possible"™”
features Coincidental biliary changes lack cholestatic profile"
Fatty changes may co-exist™™!
Absent or Seronegativity possible in 13%""
variant Other features and treatment outcome similar”™ """
serological Non-standard autoantibodies possible! """
markers Conventional autoantibodies may be expressed later™
Screen for celiac disease!*""™
Concurrent  Abnormal cholangiograms in 44% with CUC™
cholangio- Poor outcome if biliary changes and CUC!™™
graphic MRC abnormalities in 8% adults without CUC"”)
changes MRC abnormalities may be associated with fibrosis™**!
Male gender  0.2-0.5 cases/100000 per year!”"*"
Low frequency of concurrent immune diseases*""*?
No diversity of HLA DRB1*04 alleles"*""*
Better survival than women*"
Non- Cholestatic features may be common!*'***!
Caucasian Male predominance possible”!

. . . 137,138,146,147]
Socioeconomic factors 1mportantl L

MELD: Model of End Stage Liver Disease; MRC: Magnetic resonance
cholangiography; CUC: Chronic ulcerative colitis; HLA: Human leukocyte
antigen.

no features are disease-specific. The phenotypes that
satisfy the definition of autoimmune hepatitis but are
outside the boundaries of classical disease have acute
severe presentations, few or no symptoms, atypical
histological findings, absent or variant serological
markers, concurrent cholangiographic changes, male
gender, and non-Caucasian backgrounds.

Acute severe presentations

The diagnosis of autoimmune hepatitis is no longer
restricted by a time requirement for disease activity™'". An
acute severe or fulminant presentation can reflect de movo
25 or the spontaneous exacerbation of a
previously unsuspected chronic disease®. An acute or
abrupt onset occurs in 40% of patients with autoimmune
hepatitis'™***?, whereas an acute severe presentation is
rare™ (Table 1).

The acute form can be differentiated from the chronic
form by laboratory features [higher serum aspartate
aminotransferase (AST) and alanine aminotransferase
(ALT) levels, total serum bilirubin concentration, and
serum y-glutamyl transpeptidase level] and by histological
findings (more frequent centrilobular zone 3 necrosis
with plasmacytic infiltration and bile duct injury), but
its recognition in individual cases relies mainly on an
awareness that acute severe autoimmune hepatitis is
possible[w.

Corticosteroid therapy suppresses inflammatory

inflammation
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activity in 36%-100% of patients with acute severe
¥l Wheteas delay in treatment can result in a
poor outcome” ! (Table 1). Immediate survival and the
need for urgent transplantation depend on the rapidity and
POB3I Failure to

improve at least one laboratory abnormality reflective of

presentations

nature of the response to corticosteroids

liver inflammation or function, especially a pre-treatment
hyperbilirubinemia, within 2 wk indicates that liver
transplantation should be considered™. Relentless pursuit
of an unachievable benefit from corticosteroid therapy
can be complicated by infection and the lost opportunity
for a successful transplantationw.

The Model of End Stage Liver Disease (MELD)
can be used to identify individuals with autoimmune
hepatitis who are likely to fail corticosteroid therapy and
require liver transplantation[ssl (Table 1). MELD scores
= 12 points at presentation have a sensitivity of 97%
and specificity of 68% for treatment failure, and patients
with such scores warrant close scrutiny and preparedness
for liver transplantation. A MELD score = 12 points
at presentation captures all problematic patients, but it
does not preclude their salvation through prompt and
vigorous corticosteroid treatment.

Asymptomatic mild presentations

Autoimmune hepatitis is asymptomatic in 25%-34% of
patients at presentationlzo’zzj, and retrospective analyses
have estimated that 25%-85% of individuals have mild
disease™**™® (Table 1). These presentations contrast
with those described in the classical treatment trials in
which selection criteria focused on severe symptomatic
and immediately life-threatening disease”""""",
Treatment guidelines have been promulgated for the
individuals with severe disease, but they remain arbitrary
and inconsistent for those with mild disease™. These
difficulties reflect in part the lack of a codified definition
of mild autoimmune hepatitis and uncertainty about its
natural history.

Untreated mild autoimmune hepatitis has a better
outcome than severe disease, but it does not have a
benign prognosis (Table 1). Cirrhosis develops in 49%
of untreated patients within 15 years"’; liver failure and
hepatocellular carcinoma are possible[zz]; asymptomatic
patients become symptomatic in 26%-70% of
instances™"; and 10-year mortality exceeds 10% %%,
Spontaneous resolution is possible, but untreated
patients with mild autoimmune hepatitis improve less
commonly (12% »s 63%, P = 0.006) and more slowly
than treated patients, and they have a lower 10-year
survival (67% 5 98%, P = 0.01)%,

A “safe” subset of patients with non-aggressive
autoimmune hepatitis who require no therapy cannot be
reliably identified, and the clinical threshold for starting
corticosteroid therapy cannot be so high that all patients
with mild or asymptomatic disease are excluded (Table 1).
Mild autoimmune hepatitis can improve spontaneously,
and this prospect may dampen therapeutic zeal,
especially if measured against the possibility of serious
treatment-related complicationsmj. A dictum to do
no harm, however, that focuses motre concern on the

treatment than the disease may be incorrect.

The aggressive potential of mild autoimmune
hepatitis at presentation, the inability to predict outcome
by clinical parameters, the expected rapidity of the
treatment response, and the safety of current treatment
regimens favor a proactive management strategy[zz]. Until
randomized clinical trials are performed comparing
treatment against no treatment, the management
strategy in patients with mild disease should lean toward
conventional therapy. Mild asymptomatic autoimmune
hepatitis is a non-classical phenotype, but it should not
be regarded or managed as a different disease.

Atypical histological features

The histological hallmark of autoimmune hepatitis is
interface hepatitis, but other histological findings are
compatible with the disease™"” (Table 1). Centrilobular
zone 3 necrosis (Figure 1) is probably an early form
of autoimmune hepatitis that is detected mainly in
patients with an acute onset "> Successive liver
tissue examinations have disclosed transition of the
centrilobular zone 3 pattern of necrosis to that of typical
interface hepatitis during the course of the disease™
This non-classical finding may suggest an acute viral or
toxic injury, but the diagnosis of autoimmune hepatitis
should not be discounted.

Concurrent biliary changes, including isolated
destructive cholangitis (Figure 2), may also be found
in patients with otherwise classical autoimmune
hepatitisps’m (Table 1). These patients do not have a
cholestatic clinical or laboratory profile, and successive
tissue examinations have not disclosed persistence or
progression of the biliary injury™. The biliary changes
probably reflect collateral damage associated with an
exuberant inflammatory process rather than a transition
state to a cholestatic disease or variant syndrome. The
biliary changes should not alter the diagnosis or the
treatment strategy.

Fatty changes (Figure 3) may also be present at
accession or after corticosteroid therapy[ss’%’w (Table 1).
Non-alcoholic fatty liver disease (NAFLD) is a common
finding in the general population, and it may be associated
with autoantibodies and hypergammaglobulinemiamm.
Both conditions can co-exist, and corticosteroid
therapy can ameliorate the autoimmune hepatitis and
intensify the NAFLD™, The presence of coincidental
fatty change should not discourage the diagnosis or
treatment of autoimmune hepatitis, but it compels an
accurate diagnosis. Worsening of the laboratory indices
during therapy justifies liver tissue examination and
reassessment of the treatment strategy”™ . Progressive

fatty change can be a cause of treatment failure®™,

Absent or atypical serological markers

Antinuclear antibodies (ANA), smooth muscle antibodies
(SMA), and antibodies to liver kidney microsome type
1 (anti-LKM1) are the classical serological markers of
autoimmune hepatitisl%’”J. These antibodies are not
pathogenic or disease-specific, and their expression can
vary in individual cases and in different geographical
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Figure 1 Centrilobular zone 3 necrosis. Inflammation and hepatocyte
drop out are present around a terminal hepatic venule in conjunction with
hepatic plate thickening, architectural disorganization, and rosette formation.
Centrilobular (perivenular) zone 3 necrosis can be an early acute form of
autoimmune hepatitis that can transform to interface hepatitis (HE, x 200).

Figure 3 Steatosis. Macrovesicular steatosis is the predominant histological
feature after corticosteroid treatment. Fatty changes may be present before or
during corticosteroid treatment and perpetuate or extend the laboratory indices
of liver inflammation (Trichrome stain, x 40).

regions and ethnic groups. Thirteen percent of white
North American adults with classical features of
autoimmune hepatitis lack ANA, SMA, and anti-LKM1""
(Table 1).

Seronegative patients with autoimmune hepatitis
have a non-classical phenotype, and they constitute an
“autoantibody-negative autoimmune hepatitis”[31’32’100].
These patients are indistinguishable from those with
classical disease, including their HLLA profiles, and they also
respond to corticosteroid therapy”>'* (Table 1). Twenty
percent may express non-standard autoantibodies, such
as antibodies to soluble liver antigen (anti-SLA)!"M™ or
atypical petinuclear anti-neutrophil cytoplasmic antibodies
(atypical pANCA)!'"*'™ " and others may express SMA,
ANA or both later in their course™. Some corticosteroid-
responsive patients remain seronegative throughout their
disease, and they may await discovery of their signature
autoantibody”"**'"". All such patients must be screened for
celiac disease by testing for immunoglobulin A antibodies
to tissue transglutaminase or endomysium[ms’m].

Antimitochondrial antibodies (AMA) can be present in

Figure 2 Concurrent pleomorphic cholangitis. Lymphocytes and histiocytes
surround, infiltrate and damage an interlobular bile duct. Bile duct injury in the
absence of cholestatic clinical and laboratory manifestations may represent
collateral injury that is transient (HE, x 400).

Figure 4 Histological features of a Turkish patient with the “overlap
syndrome” (autoimmune hepatitis and primary biliary cirrhosis)
characterized by heavy portal infiltration with lymphocytes and plasma
cells (A) and bile ductular proliferation and ductopenia (B) (HE, x 200).

8%-35% of patients with otherwise classical autoimmune
hepatitis, and they define another non-classical serological
phenotype[m&m]. These coincidental AMA are not
associated with cholestatic features, histological findings
of biliary injury, or different response to corticosteroid
therapy[“mw]. They may persist for as long as 27 years in
the absence of primary biliary cirrhosis PeBO)M; they
may disappear spontaneously; or they may appear late
in the course of the disease without apparent clinical
relevance!'?. Severe inflammatory activity may result
in modification of the mitochondrial antigens through
oxidative stress and facilitate the production of AMA
which in turn can disappear when the inflammatory stress
subsides'". AMA in the absence of cholestatic laboratory
or histological features should not dissuade the diagnosis
of autoimmune hepatitis or compel a different treatment
strategy. The “serological overlap” with PBC does not
constitute a hybrid disease or pathological process in
transition.

Concurrent cholangiographic changes

Concurrent cholangiographic changes have been
described in children" and adults""*"" with
autoimmune hepatitis, and these findings constitute
another non-classical clinical phenotype (Table 1). The
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emergence of magnetic resonance cholangiography
(MRC) as a safe, effective and non-invasive mechanism
by which to assess the biliary system"'® has indicated
that cholangiographic changes that resemble primary
sclerosing cholangitis (PSC) occur in 8% of adults
with autoimmune hepatitismﬂ. These changes occur
predominately in women who typically lack inflammatory
bowel disease, and they are associated with histological
features that reflect increased lobular activity rather than
biliary injury"".

The nature and significance of the biliary changes
by MRC remain unclear since most adults with these
changes respond to corticosteroid therapy!'". The
possibility of a disease process other than typical
PSC or an unusual but nonspecific biliary distortion
induced by fibrosis cannot be discounted (Table 1).
Recent prospective studies have indicated that while
adults with autoimmune hepatitis have a high frequency
of intrahepatic biliary changes by MRC (24%), the
occurrence of PSC is rare (2%)"". Furthermore, the
frequency of biliary changes by MRC in adults with
autoimmune hepatitis is similar to that in patients
with cirrhosis of a non-biliary and non-autoimmune
nature. Hepatic fibrosis rather than the nature of the
liver disease may be the most important parameter
independently associated with the biliary changes'"”.

Cholangiographic abnormalities by endoscopic or
intrahepatic cholangiography are present in 44% of
adults with autoimmune hepatitis and inflammatory

[116,120]

bowel disease , and patients with these changes

are typically refractory to corticosteroid therapymLmM
(Table 1). This is the non-classical phenotype that has
immediate clinical relevance, and its discovery impacts
on the diagnosis, treatment, and outcome. Biliary
studies should be performed mainly in adult patients
with inflammatory bowel disease or recalcitrance to
corticosteroid therapy!*"'*

have independent pathological significance or clinical
[126]

|, Not all biliary changes
importance

Male gender

Autoimmune hepatitis does occur in white northern
European men'""™ and its development in this gender
constitutes another non-classical phenotype (Table 1).
Women with autoimmune hepatitis outnumber men with
the disease by more than three-fold"”, and estimates
of the incidence of autoimmune hepatitis in northern
Buropean men ranges from 0.2-0.5 cases per 100000
persons per year?'* The existence of an important
clinical distinction between men and women with
autoimmune hepatitis is still unsettled, but clearly the
experiences over the decades have not identified a striking
difference between the genders.

White North American women with autoimmune
hepatitis are distinguished from men with autoimmune
hepatitis and the same ethnicity by having higher
frequencies of concurrent immune diseases (34% s
17%, P = 0.05) and HLA DRB1*04 (49% vs 24%, P
= 0.007)""" (Table 1). Women with HLA DRB1*04

also have higher frequencies of concurrent immune

diseases than women without HLA DRB1*04 (52% us
22%, P < 0.000001) as do men with HLA DRB1*04
compared to men without HLA DRB1*04 (26% »s 4%,
P =0.002)"" These findings suggest that the clinical
phenotype is driven by the genetic predisposition of the
host as well as the gender[129’133].

Retrospective surveys have suggested gender-based
differences in disease behavior and treatment outcome,
but results have been discrepant“%lw. Differences in
age at presentation (39 years o5 49 years, P = 0.06) and
the frequency of relapse after drug withdrawal (71%
vs 55%, P = 0.06) have not reliably distinguished men
from women with autoimmune hepatitis. The higher
frequency of HLA A1-B8-DRB1*03 in men who relapse
(50% v5 23%, P = 0.003) and greater mortality in women
than men (P = 0.02) have been contrasting features in
some experiences, and these findings require further
examination " (Table 1).

The principal clinical concern related to gender is
that the diagnosis of autoimmune hepatitis might be
overlooked in men. Gender may be a surrogate marker
that signifies different antigenic exposures, hormonal
effects on immune responsiveness, chromosomal
imbalances that favor loss of self-tolerance, and genetic
predispositions for immunocyte activation'””. The
diagnosis of autoimmune hepatitis in men should trigger
the same treatment strategies and monitoring schedules as
in women.

Non-Caucasians

Racial background can affect the clinical phenotype of
autoimmune hepatitis, and diagnostic criteria developed
mainly in white northern European and North American
populations may not apply in different ethnic groups and
geographical regions (Table 1). Black North American
patients have cirrhosis at presentation more commonly
than white North American patients (85% s 38%/0)[ 1771
Japanese patients typically have mild, late onset disease!™.
South American patients are younger than white North
American counterparts, and they have more severe
laboratory abnormalities at presentationmo]. Alaskan
natives have a higher frequency of acute icteric disease,
asymptomatic illness, and advanced fibrosis at accession
than non-native patientsm. Aboriginal North Americans
have disproportionately high frequencies of immune-
mediated disorders, cholestatic features, and advanced
disease at presentationﬂ%m]. Aftican, Asian and Arab
patients have a higher frequency of biliary changes on
histological examination than white northern European
patients'™, and patients from Somalia are frequently men
with rapidly progressive disease!” (Table 1).

The variations in clinical phenotype suggest that
genetic background and geographical location affect
occurrence and behavior of the disease! ™. Indigenous
etiological agents or population-dependent genetic factors
may modulate susceptibility to autoimmune hepatitis,
determine targets of the immune response, and affect the
vigor of the inflammatory reaction ™", Socioeconomic
status, healthcare access, and quality of care are other
factors that must be analyzed when assessing discrepancies
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in disease occurrence and outcome among different racial
137,138,146,147
groups! *“7 (Table 1).

TURKISH PERSPECTIVE

The importance of recognizing the diverse manifestations
of autoimmune hepatitis in different regions and ethnic
groups is illustrated by the appearance and behavior
of the disease in Turkey. Autoimmune hepatitis in
this region has a character that aligns with the disease
of white northern Europeans and North Americans,
but it can be difficult to recognize if only the western
phenotype is considered.

Autoimmune hepatitis is a relatively rare disorder in
Turkey when compared with chronic viral hepatitis, but it
is still the most common autoimmune liver disease! ™"
Its high prevalence in women is not unusual, but its 9:1
female-to-male ratio """ exceeds the female propensity
(3:1 female-to-male ratio) in North America™. The
age of occurrence in adults (age ranges, 18-59 years;
mean age, 42 years) is as broad as elsewhere™”, but
there are many patients with signs of hepatitis who
are negative for viral markers and the conventional
autoantibodies"*”. These patients are typically designated
as having “cryptogenic chronic hepatitis”, but they
respond well to treatment with corticosteroids and
azathioprine. Other liver diseases must be carefully
excluded, especially in men and those who lack the
conventional autoantibodies, and the diagnosis must
be supported by the demonstration of compatible liver
enzyme abnormalities, serum immunoglobulin G (IgG)
elevation, and histological findings. The presence of
periportal lymphoplasmacytic infiltration in liver tissue
is an important clue to the diagnosis, and all patients
in whom there is a suspicion of autoimmune hepatitis
should undergo liver tissue examination.

As in other regions, the features of autoimmune
hepatitis may be intermixed with those typical of
other liver diseases, especially the cholestatic disorders
(“overlap syndromes”), and the diagnosis must be
secured by expert histological interpretation and
cholangiographic studies (Figure 4)"**"""*!, In Turkey, as
elsewhere, liver tissue examination is the most important
tool in directing the diagnosis, and a second examination
of the liver tissue after institution of treatment provides
a comparison that can support or change the original
impression.

Concurrent immune diseases, such as autoimmune
thyroiditis™”, celiac disease!™", Sjogren syndrome!™?,
autoimmune diabetes!””, and various rheumatic
conditions™, can accompany the autoimmune hepatitis
of Turkey, but unlike the disease in other regions,
the liver disease in Turkey can frequently be linked
to different triggers, including indigenous infections
[prolonged hepatitis A virus (HAV) infection”” and
brucellosis"™] and medicinal agents (Echinacea™”
doxycycline™ estrogen"] cyproterone acetate”, and
ornidazole!"™). A genetic basis for the liver disease and
its immune manifestations has not been well studied
in Turkey, but the classical HLA phenotype, A1-B8-

DRB1*03, of western countries does not appear to be
an important susceptibility factor in this area*”,

Corticosteroid therapy remains the mainstay of
treatment in Turkey, but azathioprine, ursodeoxycholic
acid and budesonide have been added to the list of
available and effective drugs. Combination therapy is
the preferred regimen, and budesonide is gaining favor
over prednisolone in combination with azathioprine.
An example of tailoring the treatment strategy to the
population base is the practice of maintaining individuals
in remission on low dose prednisolone (4 mg on alternate
days) either alone or in combination with azathioprine
long-term. By recognizing the regional variations in
the clinical phenotype and tailoring therapy to suit the
prevalent disease behavior, autoimmune hepatitis in
different regions and ethnic groups can be diagnosed
promptly and treated successfully in a cost-effective, low
risk manner.

NEW DIAGNOSTIC INSTRUMENTS

New diagnostic instruments have evolved that have
the flexibility to accommodate atypical features of
autoimmune hepatitis and the sensitivity and specificity
to ensure accurate diagnosis of the non-classical
phenotypes. A diagnostic scoring system that was
promulgated mainly as a research tool in 1993 was
revised in 1997"" to exclude cholestatic syndromes. A
simplified diagnostic scoring system was added in 2008
to ease clinical application[(’s], and both systems can
now be exploited to strengthen the diagnosis in difficult

[66]
cases .

Original revised diagnostic scoring system

The revised original diagnostic scoring system developed
by the International Autoimmune Hepatitis Group
(IAIHG) evaluates 13 clinical components and renders
27 possible gradesm (Table 2). It is a comprehensive
template that grades each component of the disease,
including gender, laboratory manifestations of liver
inflammation and cholestasis, the conventional
autoantibodies, viral markers, epidemiological risk factors
such as drug or alcohol exposures, HLA phenotype,
concurrent immune diseases, novel autoantibodies,
and individual histological features. It also grades the
treatment response, and a score can be rendered before
and after treatment.

A pre-treatment score of 10 points or higher or a
post-treatment score of 12 points or higher indicates
the likelihood of autoimmune hepatitis“ol (Table 2).
No single test or finding defeats or ensures the diagnosis
of autoimmune hepatitis if other components are
sufficiently strong to outweigh it. The Receiver Operating
Characteristic (ROC) curve for the revised original scoring
system shows that the minimum pre-treatment score of
10 points has a sensitivity of 100% and a specificity of
73% for autoimmune hepatitis. A pre-treatment score of
15 points or higher has a specificity of greater than 90%
for autoimmune hepatitis.

The principal virtues of the revised original scoring
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Variable Result Points Variable Result Points
Gender Female 2 HLA DR3 or DR4 Al
AP:AST (or ALT) ratio >3 -2 Immune disease Thyroiditis, colitis, others 2

<15 2
y-globulin or IgG level above normal >20 +3 Other markers Anti-SLA, actin, LC1, pANCA +2
1.5-2.0 +2
1.0-1.5 +1
<1.0 0
ANA, SMA, or anti-LKM1 titers >1:80 ) Histological features Interface hepatitis +3
1:80 +2 Plasmacytic +1
1:40 +1 Rosettes +1
<1:40 0 None of above -5
Biliary changes -3
Other features -3
AMA Positive -4 Treatment response Complete +2
Relapse +3
Viral markers Positive -3
Negative +3
Drugs Yes -4 Pretreatment aggregate score
No +1 Definite diagnosis >15
Probable diagnosis 10-15
Alcohol <25g/d +2 Post-treatment aggregate score
>60g/d -2 Definite diagnosis >17
Probable diagnosis 12-17

AP: AST (or ALT) ratio: Ratio of alkaline phosphatase level to aspartate or alanine aminotransferase level; Anti-SLA: Antibodies to soluble liver antigen; Anti-

LC1: Antibodies to liver cytosol type 1; pANCA: Perinuclear anti-neutrophil cytoplasmic antibodies; IgG: Immunoglobulin G; ANA: Antinuclear antibodies;
SMA: Smooth muscle antibodies; Anti-LKM1: Antibodies to liver/kidney type 1, AMA: Antimitochondrial antibodies; HLA: Human leukocyte antigen.

Variable Result Points
Autoantibodies
ANA or SMA = 1:40 +1
ANA or SMA = 1:80 +2
Antibodies to liver kidney microsome type 1 = 1:40 +2
Antibodies to soluble liver antigen Positive +2
Immunoglobulin level
Immunoglobulin G >UNL +1
>11ULN  +2
Histological findings

Morphological features Compatible +1
Typical +2
Viral disease
Absence of viral hepatitis No viral markers +2
Pretreatment aggregate score
Definite diagnosis

Probable diagnosis

\%
NI

ULN: Upper limit of normal.

system are that it ensures the systematic assessment of
all key features of the disease and it is not compromised
by a missing or atypical feature™. The revised original
diagnostic scoring system is most useful in evaluating
patients with few or atypical findings of autoimmune
hepatitis, including the variant syndromes, because of its
comprehensive nature. It quantifies the strength of the
diagnosis, and it is a valuable research tool that ensures
comparable study populations within clinical trials.

Simplified diagnostic scoring system
The simplified diagnostic scoring system eases clinical

application by evaluating only 4 clinical components,
and it has been validated in diverse ethnic groups and
liver diseases'® (Table 3). The simplified scoring system
is based on the presence and level of autoantibody
expression by indirect immunofluorescence, serum IgG
concentration, compatible or typical histological features,
and the absence of viral markers. It does not grade
treatment response.

The ROC curve for the simplified scoring system
shows that a minimum score of 6 points has a sensitivity
and specificity of 90% for the diagnosis of autoimmune
hepatitis'™ (Table 3). Scores of 7 points or higher are
neatly 100% specific for the diagnosis of autoimmune
hepatitis with only a small decrease in sensitivity. The
virtues of the simplified scoring system are the ease of
its clinical application, and its combined high sensitivity
and specificity for the diagnosismé]. It is especially useful
in excluding autoimmune hepatitis in patients with other
distinct conditions who have confusing concurrent
immune features. The revised original scoring system
has greater sensitivity for the diagnosis, whereas the
simplified system has superior specificity and accuracy.

NEW TREATMENT STRATEGIES

New treatment strategies for autoimmune hepatitis
are evolving as current regimens are being used more
effectively and new drugs are being exploited in selected
situations. The non-classical phenotypes of autoimmune
hepatitis are managed in the same fashion as the classical
phenotypes, and they benefit similarly from these
advances.
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Advance Nature

Attribute

Improved current therapy
Pretreatment vaccination for viruses

New drugs

Purine antagonists (6-mercaptopurine, mycophenolate)
Budesonide (combined with azathioprine)

Potential molecular interventions Synthetic blocking peptides
Cytokine manipulations
T cell vaccination

Oral tolerance (high or low dose regimen)

Mesenchymal stem cells (human bone marrow-derived)

Initial therapy until resolution of liver tests and tissue
Long-term azathioprine therapy after relapse or incomplete response Prevention of disease progression

Calcineurin inhibitors (cyclosporine, tacrolimus)

Prevention of relapse after drug withdrawal”™

[71,73,125]

Protection against morbidity of concurrent

viral infection!

Salvage therapy"*"'""
Salvage therapy
Effective and safe front line therapy
Block autoantigen presentation**'""
Promote anti-inflammatory effects
Eliminate cytotoxic liver-infiltrating clone

Reduce immune response (low dose) or induce

[161-166]

[75]

[188]
[189]

anergy (high dose)"*""

[200]

Replace damaged hepatocytes

Improvements in current treatment strategies

The ideal end point of initial corticosteroid therapy
has now been deﬁnedmm]; the treatment adjustments
after relapse and incomplete response have been
formalizedm’m; and vaccination against hepatitis A
(HAV) and hepatitis B (HBV) viruses prior to therapy
has been proposedm. These improvements constitute
advances in the current treatment regimens (Table 4).

Corticosteroid therapy should be continued until
the clinical, laboratory and histological features of
autoimmune hepatitis have fully resolved (Table 4l
Relapse after drug withdrawal is the most common
management problem in autoimmune hepatitis, and this
occurrence can be reduced by continuing treatment until
liver tests and tissue are normal”’"'*). Patients who
sustain remission after treatment withdrawal have better
laboratory indices and liver tissue examinations at the
time of drug withdrawal than patients who relapse, and
treatment until complete resolution of the inflammatory
features is the ideal end point of therapy.

Sixty percent of patients who achieve an ideal
treatment end point still relapse after drug withdrawal,
and 40% of treated patients are unable to achieve full
tesolution of their disease””. The relentless pursuit of
an ideal but unachievable treatment end point in these
individuals can result in drug-related side effects™.
Patients with relapse after drug withdrawal, incomplete
response to conventional treatment, and drug
intolerances must be managed differenty"*.

Repeated relapse and re-treatment is associated with
a progressive increase in the cumulative frequencies
of cirrhosis, requirement for liver transplantation, and
death from hepatic failure®™. The preferred management
strategy after the first relapse is to institute treatment
with long-term fixed dose azathioprine (Table 4T,
Prednisone and azathioprine are re-started until clinical
and laboratory resolution is achieved. The dose of
azathioprine is then increased to 2 mg/kg daily as the
dose of prednisone is withdrawn. Azathioprine is then
continued indefinitely as a chronic maintenance therapy.
Eighty percent of patients are able to sustain remission
in this fashion over a 10 year period of observation.
Patients who improve during treatment but not to a
degree to satisfy remission criteria (incomplete response)

can also be managed by this regimen[m].

Vaccination against HAV and HBV is an important
adjunct to conventional treatment (Table 4). Susceptibility
to infections with HAV (51%) and HBV (86%) is high
in patients with autoimmune liver disease, and the
incidence of these infections is 1.3-1.4 per 1000 person-
years' . Vaccination frequencies are only 11% for HBV
and 13% for HAV in these patients, and the response to
the HBV vaccine is poor or absent in most individuals
vaccinated during immunosuppressive therapy™. These
observations suggest that pre-treatment vaccination
for HAV and HBV is under-utilized in autoimmune
liver disease and that outcomes can be improved by
early vaccination to prevent viral super-infection and
mortality.

Advances in pharmacological options

Treatment options have increased in autoimmune
hepatitis as new drugs with targeted immunosuppressive
actions have been used empiricallymm] and a third
generation corticosteroid has been evaluated by
randomized clinical trial ™. None of these treatments has
been incorporated into standard management algorithms,
but they constitute an evolving armamentarium that
promises to improve outcomes by either interrupting
critical pathogenic pathways or eliminating intolerances
to the current medications.

The calcineurin inhibitors (cyclosporinem&mJ and
tacrolimus! ") have been used as frontline and
salvage therapies in children" """ and adults"”"" with
autoimmune hepatitis, and these multiple small clinical
experiences have supported their efficacy and tolerance
(Table 4). Additional clinical trials are necessary to
determine their target population, dosing schedule, and
safety profile.

The purine antagonists (6-mercaptopurine’  and
mycophenolate mofetil'”"* have also been effective in
some patients refractory to conventional corticosteroid
regimens (Table 4). 6-mercaptopurine has reduced
disease activity in patients unresponsive to azathioprine,
and should be considered as a salvage therapym()l.
Intolerances to azathioprine based on thiopurine
methyltransferase deficiency contraindicate its use, and
the drug should not be administered to patients with

[176]
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azathioprine-related side effects"™.

Mycophenolate mofetil is independent of the
thiopurine methyltransferase metabolic pathway, and
several small experiences have indicated that it can
be effective in problematic patients“ﬂlsﬂ (Table 4).
Improvement occurs in 39%-84% of patients who
tolerate the drug, but the intention to treat is thwarted
in 34%-78% of patients because of drug intolerances
(nausea, vomiting, pancreatitis, rash, alopecia, deep
venous thrombosis, diarrhea and failure to normalize liver
tests)! M, Mycophenolate mofetil is another promising
alternative drug in the treatment of autoimmune hepatitis,
but only a minority of problematic patients may reap its
benefits* "™,

Budesonide is a third generation corticosteroid that
has been used empirically as frontline!*"* and salvage™
therapy in autoimmune hepatitis (Table 4). Its high first-
pass clearance by the liver and its breakdown to inactive
metabolites promised to improve efficacy and safety
compared to conventional corticosteroid regimens[m]. Its
advantage, however, was never fully realized until it was
evaluated by randomized clinical trial in 203 treatment-
naive patients with autoimmune hepatitism. Budesonide
in combination with azathioprine has been found to be
superior to prednisolone and azathioprine in normalizing
the serum ALT level (47% »s 18%, P < 0.00001) and
reducing the frequency of steroid-related side effects
(28% 5 53%, P = 0.0001) after 6 mo of treatment . The
frequency of histological improvement and the durability
of the results are unknown, but the findings suggest
that budesonide may be an alternative, more effective,
and safer frontline regimen than a prednisone-based
schedule. Budesonide has not been effective as a salvage
therapy in patients with severe disease on long-standing

[189

corticosteroid treatment'™”, and corticosteroid-induced

side effects are still possible, especially in patients who

[189]

have been treated previously with prednisone' ™ or who

have cirrhosis™"",

Various other drugs (cyclophosphamide“gz],
methotrexate!””, rapamycinm%], tituximab” intravenous
immunoglobu]jn“%], deflazacort!”” and ursodeoxycholic
acid"™) have been proposed for use in autoimmune
hepatitis, and their number reflects the need for better
salvage therapies in the treatment of autoimmune
hepatitis (Table 4). Prospective and scientifically rigorous
collaborative studies are needed to expand the therapeutic
repertoire and comprehensive analyses are required to
demonstrate that these incremental improvements in
outcome are cost-effective ",

Site-specific molecular inventions, including
antigen-blocking synthetic peptides™*"”, cytokine
manipulations™”, T cell vaccination™”, and oral tolerance
regimens”>** become feasible when the critical
pathogenic mechanisms of the disease are clarified™ ™,
and confident animal models of the human disease
are developed” ¥ (Table 4). Mesenchymal stem cells
from human bone marrow that can differentiate into
functional hepatocytes have the potential to rescue
individuals from liver failure, reduce reliance on whole
organ transplantation, and obviate the complications

of whole organ rejection and drug toxicity”™ (Table 4).
The treatment options for autoimmune hepatitis are
already plentiful and effective, but the drive for further
improvement must be continuous and vigorous.

CONCLUSION

Autoimmune hepatitis can have acute severe or
asymptomatic presentations, centrilobular zone 3
necrosis, concurrent bile duct damage or non-alcoholic
fatty changes on histological examination, absent
or atypical serological markers, cholangiographic
abnormalities, and variable clinical phenotypes related to
gender or ethnicity. These non-classical manifestations
do not alter the management strategy, but they require
prompt recognition and confident diagnosis. The revised
original diagnostic scoring system of the IATHG is
useful in evaluating patients with few or atypical findings
of autoimmune hepatitis because of its comprehensive
nature. The simplified diagnostic scoring system is useful
in excluding autoimmune hepatitis in patients with other
distinct conditions who have confusing concurrent
immune features because of its high specificity. Current
treatment regimens have been improved by pursuing
resolution of liver tests and liver tissue prior to drug
withdrawal, instituting long-term azathioprine therapy
after the first relapse, and vaccinating against HAV
and HBV prior to treatment. Cyclosporine, tacrolimus,
6-mercaptopurine, and mycophenolate mofetil are
promising salvage therapies, whereas budesonide in
combination with azathioprine may be a superior
frontline therapy to prednisone and azathioprine.
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Abstract

AIM: To evaluate the possible role of Tribble 3 (TRB3)
in a rat model of non-alcoholic fatty liver disease
(NAFLD) and its signal transduction mechanism.

METHODS: Thirty Sprague-Dawley rats were
randomized into three groups: normal control group,
non-alcoholic fatty liver group A (fed on a high-
fat diet for 8 wk) and group B (fed on a high-fat
diet for 16 wk). To determine the degree of hepatic
steatosis in rats of each group, livers were stained
with hematoxylin and eosin, and evaluated; real-
time fluorescent quantitative reverse transcriptase-
polymerase chain reaction was performed to measure
the expression levels of TRB3 mRNA; and Western
blotting analysis was done to determine the expression
levels of protein kinase B (Akt) and phosphorylated
protein kinase B (p-Akt-Thr308, p-Akt-Ser473).

RESULTS: Hepatic steatosis was evident in both
NAFLD groups: mild to moderate hepatic steatosis
occurred in group A, mainly as mild steatosis.
Moderate to severe hepatic steatosis occurred in group
B, mainly as severe steatosis. The expression level of
TRB3 mRNA in group B was significantly higher than
in the control group (122.28 + 95.37 vs 3.06 £ 2.33,
P =0.001) and group A (122.28 + 95.37 vs 5.77 £ 4.20,
P = 0.001). There was no significant difference in the

expression levels of Akt (1.03 £ 0.53 vs 1.12 £ 0.77,
P = 0.729) and p-Akt-Thr308 (0.82 + 0.45 vs 0.92 +
0.38, P = 0.592) between group A and the control
group. The expression level of Akt and p-Akt-Thr308
in group B was significantly lower than in group A (Akt
0.41 £ 0.16 vs 1.12 £ 0.77, P = 0.008; p-Akt-Thr308
0.47 £ 0.19 vs 0.82 £ 0.45, Z = 0.036) and the control
group (Akt 0.41 + 0.16 vs 1.03 = 0.53, # = 0.018;
p-Akt-Thr308 0.47 + 0.19 vs 0.92 = 0.38, P = 0.010).
The expression level of p-Akt-Ser473 in group A was
significantly higher than in group B (1.48 + 0.50 vs 0.81
+ 0.39, P = 0.041) as well as the control group (1.48
+ 0.50 vs 0.45 £+ 0.26, 2 = 0.003).

CONCLUSION: TRB3 blocks insulin signaling by
inhibiting Akt activation, which contributes to insulin
resistance. It may be an important factor in the
occurrence and development of NAFLD.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Three pseudo kinases of the Tribble family“’2J have been
recognized recently, which include Tribble 1 (TRB1),
TRB2 and TRB3. Different from the typical kinase
domain structure, tribbles lack a conventional ATP
binding site and activity domain of protein kinases.
Thus, no kinase activity by tribbles has been detected.
They are classified as members of the family of pseudo-
kinases"”. TRB3 is 2 mammalian homolog[4J of Drosphila
tribbles and is also called a neuronal cell death-inducible
putative protein kinase gene in rodents. TRB3 is located
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on the 20p13 region of the human chromosome'”. Tts
full-length translated region in mRNA is 1074 bp, its
protein product is made of 358 amino acids and it is a
kind of nucleoprotein.

Studies indicate that TRB3 is involved in many
biological processes, including insulin resistance (IR),
blocking of insulin signaling pathwaym, endoplasmic
reticulum stress responsesm and the regulation of cell
growth and differentiation®”. Du ez a/” have found that
the expression of hepatic TRB3 increased in a rat model
of diabetes. It inhibits the activation of the Akt/PKB
signaling pathway by insulin, resulting in IR. TRB3
inhibits the phosphorylation of Thr-308 and Ser-473 by
binding with them, thus inhibiting the activity of Akt.
Then, the insulin signaling pathway is blocked.

Research by Chitturi ez @/" indicates that IR exits
in about 98% of patients with non-alcoholic fatty liver
disease (NAFLD). IR is possibly of key importance
in inducing NAFLD. Therefore, any factor related to
IR may play an important role in the development of
NAFLD. Therefore, TRB3 may not only be a cause of
IR, but also an important factor in the occurrence and
development of NAFLD. Rat models of NAFLD have
been developed by feeding them a high-fat diet. The
objective was to study the expression of TRB3 mRINA
using reverse transcriptase-polymerase chain reaction
(RT-PCR) in rat models of NAFLD, and to evaluate the
role of TRB3, using Western blotting analysis, in the
occurrence and development of NAFLD.

MATERIALS AND METHODS

Animals

Thirty healthy Sprague-Dawley rats weighing 210-260 g
(15 male and 15 female) were purchased from Shanghai
Slac Laboratory Animal Co. Ltd., Chinese Academy of
Sciences. The rats were fed normal food for 1 wk.

Reagents

The materials for the high-fat-diet rat models and
the reagents for pathological tests were all purchased
from Shanghai Lanji Technology Development Co.,
Ltd.; Trizol and SYBR Green [ wete purchased from
Invitrogen. Akt (A444) antibody, p-Akt (§473) antibody
and p-Akt (T308) antibody were obtained from
Bioworld. Actin and horseradish peroxidase (HRP)-
labeled goat anti-rabbit IgG (H + L) were purchased
from Santa Cruz Biotechnology (Santa Cruz, CA,
USA). PVDF membranes were supplied by Millipore.
Diaminobenzidine was purchased from Sigma. DEPC-
treated Water, TBE and loading buffer were obtained
from Shanghai Gene and Biotech Co., Ltd. Taq
enzyme and random primers were supplied by Takara
Biotechnology (Dalian) Co., Ltd. RNase inhibitor,
dNTP, Moloney murine leukemia virus and TEMED
were procured from Promega. DTT, SDS, Ttis, Glycin,
N, N'-Methylene bisacrylamide and acrylamide were
obtained from Amresco. BSA was acquired from the

Huamei Biotech Company (packaged separately after
being imported). Protein markers wete purchased by the
Shanghai Institute of Biochemistry, Chinese Academy
of Sciences. Methyl alcohol was purchased from the
Sinopharm Reagent Group (Shanghai, China).

Apparatus

Applied Biosystems 7500 Real-Time PCR System,
Vertical Electrophoresis Tank, Electrophoresis Apparatus
PAC3000 and Semi-Dry Transfer Unit were purchased
from Bio-Rad; high-speed freezing centrifuge, Centrifuge
5417R, was purchased from Eppendorf; Gel Imaging
System (GIS)-2008 was purchased from Shanghai
Tanon Science & Technology Co., Ltd.; electronic
balance BP310P was from Sartorius; pipettes were from
Gilson; glass homogenizer was from Ningbo Scientz
Scientific Instruments Research Institute; UV-VIS
Spectro Photometer Unico UV-2000 was from Unico
(Shanghai) Instruments Co., Ltd.; ultrapure water system
from Millipore; and ultrasonic cell disruption system

Soniprep150 from SANYO.

Animals

The rats were divided into three groups according to
random number tables. The control group (# = 10) was
fed on a normal diet; NAFLD groups (#z = 20) were fed
on high-fat diet, which was prepared by adding 10% lard
and 2% cholesterol to the normal diet. Group A (# = 10)
was fed on high-fat diet for 8 wk and group B (» = 10)
was fed on high-fat diet for 16 wk. All the rats lived in an
air-conditioned room at room temperature at 18-23°C and
60% humidity. All the rats wete fed ad /ibitum and had free
access to watet.

Histopathology

According to the schedule of the experiment, the rats
were anesthetized with 2.5% pentobarbital sodium
solution (1.5 mL/kg), injected into the abdominal cavity
after an overnight fasting. They were sacrificed after
blood samples were taken from the inferior vena cava,
and the livers were removed immediately. Serum and
liver paraffin embedded tissue sections wetre prepared
according to routine methods. The liver specimens were
fixed in a neutral formalin solution. The tissue sections
were hematoxylin and eosin (HE), and the HE-stained
sections were examined under a light microscope for the
evaluation of hepatic steatosis.

Measurements for observation indexes

Fluotescent quantitative RT-PCR for measurement
of TRB3 mRNA expression levels: RNA extraction
and cDNA synthesis: The Trizol method was used
to extract total RNA from tissues and an UV-VIS
Spectrophotometer was used to determine the purity
and concentration. Two micrograms of total RNA was
reverse transcribed into cDNA.

Real-time fluorescent quantitative PCR: The SYBR

www.wjgnet.com



Wang YG et a/. TRB3 in non-alcoholic fatty liver disease

2331

Group Case TRB3 mRNA (107) Akt p-Akt-Thr308 p-Akt-Ser473
Control 10 3.06 £2.33 1.03£0.53 0.92 £0.38 0.45 £ 0.26
A 10 5.77 £4.20 1.12+£0.77 0.82 £ 0.45 1.48 + 0.50°
B 10 122.28 + 95.37° 0.41£0.16" 0.47 £0.19° 0.81 £0.39°
°P < 0.01 vs control group/group A; °P < 0.05 vs group A.
Green I dye method was adopted. GADPH and
¥ P RESULTS

TRB3 were amplified by reverse transcription. After
gel electrophoresis of amplified products, a fully-
automatic Gel Imaging System was used to analyze
mRNA expression to compatre the intensity between the
groups. All the results were normalized to GADPH. The
GADPH primers were used as follows: upstream primer:
5'-ACCACAGTCCATGCCATCAC-3', downstream
primer: 5'-"TCCACCACCCTGTTGCTGTA-3". The
length of the amplified product was 440 bp. The TRB3
primers were used as follows: upstream primer: 5-TCA
TCTTGCGCGACCTCAA-3', downstream primer: 5'-
TCCACCACCCTGTTGCTGTA-3". The length of the
amplified product was 296 bp. Thirty-six cycles of pre-
degeneration at 95°C for 2 min, degeneration at 95°C for
10 s, annealing at 50°C for 10 s, and extension at 72°C
for 45 s were used for all experiments.

Western blotting analysis for the expression levels
of total Akt and phosphorylated Akt (p-Akt-Thr308,
p-Akt-Serd73): Equal samples of tissue were prepared
and put into protein extracts to be ground as plasm
form. Then the plasm was high-speed centrifuged under
freezing conditions for protein extraction. The protein
concentration was determined according to the fixed
steps. The protein samples (30 pL.) were subjected to SDS-
PAGE electrophoresis, transferred to PVDF membranes,
and shaken on a rotary shaker at room temperature for
2 h. After that, a TBST buffer solution was used to wash
the membrane three times. Then, Akt-related antibodies
(Aktl, p-Akt-Thr308, p-Akt-Ser473) were incubated at
4°C overnight under constant shaking on a rotary shaker.
After three washes with TBST buffer solution, HRP-
labeled goat anti-rabbit IgG (H + L) was incubated at
room temperature while shaking on a rotary shaker for 2 h.
NBT/BCIP reagent was applied for color development.
The membrane was rinsed with deionized water. All the
procedures were repeated three times. B-actin was chosen
as an internal control. The GIS was used for data analysis,
and statistical analysis was used to detect differences
between samples and the internal control.

Statistical analysis

SPSS11 software was used for the statistical analysis.
All the statistical data were expressed as mean + SD for
single factor analysis of vatiance and paired comparisons
were performed by the least-square deconvolution
method. Two-tailed tests (a0 = 0.05) were used for

statistical treatment. P < 0.05 was considered a significant
difference.

Histopathological changes

A high-fat diet causes obvious hepatic steatosis in rats,
which was evident for both model groups. Mild to
moderate hepatic steatosis occurred in group A, mainly
as mild steatosis. Moderate to severe hepatic steatosis
occurred in model group B, mainly as severe steatosis.
Mild hepatic steatosis tissue was defined as hepatic
steatosis that accounted for 30%-50% of the total liver
cells in the microscopic field; for moderate hepatic
steatosis, liver cells with hepatic steatosis accounted
for 50%-75% of the total liver cells; and for severe
hepatic steatosis tissues, liver cells with hepatic steatosis
accounted for over 75% of the total liver cells. In portal
areas, severe inflammation featured infiltration of
large numbers of diffuse lymphocytes and neutrophils,
destroyed limiting plates and hepatic lobules were
infiltrated by inflammatory cells that surrounded liver

cells (Figure 1).

Fluorescent quantitative RT-PCR for measurement of
TRB3 mRNA expression levels

We adopted real-time fluorescent quantitative RT-PCR
methods to measure the expression levels of TRB3
mRNA in rats (Figure 2A-C). The relation (» = 0.99)
between amplified results of PCR and Ct value of
standard samples is shown in Figure 2C. From the
melting curve, no primer dimer formation was detected
during the PCR reaction (Figure 2B). We found that
the expression level of TRB3 mRNA in group B was
significantly higher than in the control group (122.28 *
95.37 »s 3.06 £ 2.33, P = 0.001) and group A (122.28 *
95.37 s 5.77 £ 4.20, P = 0.001). There was no significant
difference (5.77 £ 4.20 »s 3.06 £ 2.33, P = 0.914) in
the expression levels of TRB3 between group A and
the control group (Figure 3, Table 1). All these data
indicate that a simple hepatic steatosis pathomorphism
showed no significant difference between group A
and the control group for the expression of TRB3
mRNA. As the time to set up the model increased,
the degree of hepatic steatosis was raised. When the
model deteriorated to show evidence of a fatty hepatitis
pathomorphism, the expression of TRB3 mRNA was
significantly higher.

Western blotting analysis for the expression levels of
total Akt and phosphorylation Akt (p-Akt-Thr308, p-Akt-
Serd73)

The protein bands of Akt p-Akt-Thr308 and p-Akt-
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Figure 1 The degree
of hepatic steatosis in
each group. A: In group A,
mild hepatic steatosis was
observed on histological
examination (HE, x 200); B:
In group A, moderate hepatic
steatosis was observed
(HE, x 200); C: In group B,
hepatocytes showed severe
hepatic steatosis. Liver
cells with hepatic steatosis
accounted for over 75% of the
total liver cells (HE, x 200);
D: In group B, hepatocytes
showed severe steatosis
along with portal inflammation
(HE, x 200).
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Figure 2 Fluorescent quantitative PCR for measurement of TRB3 mRNA expression levels. Real-time PCR was used for absolute quantification analysis. A:
Amplification curve with the threshold value set in the exponential growth phase; B: Melting curve showing no primer dimer in PCR reaction; C: Standard curve for the
relation (r = 0.99) between amplified results of PCR and Ct value of standard samples was in accordance with the requirements of real-time PCR. The intensities of
fluorescent signals indicated the variation of product concentrations.

Ser473 are shown for each group. There was no +0.53 »51.12 £ 0.77, P = 0.729) and p-Akt-Thr308 (0.82
significant difference in the expression levels of Akt (1.03 + 0.45 »50.92 + 0.38, P = 0.592) between group A and
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Figure 3 Comparison of TRB3 expression levels among the three groups.
The TRB3 mRNA expression level in group B was significantly (P < 0.01) higher
than in the control group and group A. There was no significant difference (P > 0.05)
between group A and the control group.

the control group. However, the expression levels of Akt
and p-Akt-Thr308 in group B was significantly lower
than in group A (Akt 0.41 £ 0.16 »s 1.12 = 0.77, P = 0.008;
p-Akt-Thr308 0.47 + 0.19 »s 0.82 £ 0.45, P = 0.030)
and the control group (Akt 0.41 + 0.16 »s 1.03 £ 0.53, P
= 0.018; p-Akt-Thr308 0.47 + 0.19 »s 0.92 + 0.38, P =
0.010). The expression level of p-Akt-Serd73 in group A
was significantly higher than in group B (1.48 + 0.50 »s
0.81 £ 0.39, P = 0.041) as well as the control group (1.48
+ 0.50 25 0.45 £ 0.26, P = 0.003) (Table 1). All these data
indicate that a simple hepatic steatosis pathomorphism
does not produce a significant difference between the
model group and the control group in the expression
of total Akt. As the rats were exposed to longer periods
of a high-fat diet, the degree of hepatic steatosis was
increased. When the rats deteriorated to a fatty hepatitis
pathomorphism, the expression of total Akt, p-Akt-
Thr308 and p-Akt-Serd73 was significantly lower than
the simple fatty liver disease modeled by group A and
the control group.

DISCUSSION

NAFLD has increased in recently years, and is one of
the major causes for cryptogenic cirrhosis' "', The
pathogenesis of NAFLD is complicated. There is an
interaction between genetic susceptibility and multiple
metabolic disorders involved in the disease. The
pathophysiologic basis of the condition is mainly insulin
resistance and oxidative stress. No perfect theory exists
for all its clinical manifestations' ™', At present, IR along
with hepatocyte fatty degeneration is believed to be a
key factor in the occurrence and development of fatty
liver disease™'". Research indicates"” that IR exits in
about 98% of patients with NAFLD. IR is probably of
key importance for the induction of NAFLD. Therefore,
any factor related to IR may play an important role in
NAFLD.

Studies indicate that TRB3 is involved in many
biological processes, including IR and blocking of the
insulin signaling pathway®". In this study, we generated
a rat model of NAFLD using a high-fat diet. Group A

modeled simple fatty liver, and we continued to feed
the rats with the high-fat diet. Simple hepatic steatosis
produced no significant difference between the model
group and the control group in the expression of TRB3
mRNA. As the rats were exposed to longer periods with
the high-fat diet, the extent of hepatic steatosis was
raised. When the condition of the rats deteriorated to a
fatty hepatitis pathomorphism (group B), the expression
of TRB3 mRNA became significantly higher. This result
indicates that TRB3 is involved in the occurrence and
development of NAFLD.

On the basis of recent research, through this
study, we made further efforts to discover the possible
mechanism of TRB3 involved in the occurrence
and development of NAFLD. One study has shown
that IR is related to the insulin signaling pathway
phosphoinositide 3-kinase/protein kinase B (PI3-K/
PKB)"". Akt is a key protein'"” in the PI3-K insulin
signaling pathway. Two of its sites need to be
phosphorylated[zu’zﬂ for its normal physiological function.
One site is Thr-308, located in the kinase domain, and
the other one is Ser-473, located in hydrophobic motif
of the regulatory domain. After the binding of insulin
and its receptors in the cell membrane, the upstream
signaling proteins in this pathway are activated step by
step. Thr-308 and Ser-473%* phosphorylation sites for
Akt are activated, and then endocytose from membrane
to cytoplasm, which starts a cascade of reactions of
the downstream related substrate proteins. Through
this process, insulin contributes to glycogen synthesis,
glucose transport, glycolysis and the inhibition of
gluconeogenesis[m. The quantity of Akt decreases and
its activity changes in rats with IR Tjuin ez al** have
found that TRB3 may inhibit the signal transduction of
insulin-activated PI13-K in CHO cells, which suggests
that TRB3 affects insulin signal transduction and inhibits
uptake and utilization of glucose by cells. Du e# al®
and Matsushima e# 2/°” have found that in the hepatic
cells of TRB3 transgenic rats, TRB3 inhibited the
phosphorylation and activation of Thr-308 and Ser-473
of Akt, but did not affect the protein expression of
Akt. Therefore, TRB3 may decrease glucose tolerance
and cause blood glucose elevation. The phosphorylation
of substrate proteins like glycogen synthase kinase-3[3
by Akt was inhibited, and glycogen synthesis and the
function of insulin on glucose metabolism was also
lowered. TRB3 plays an important role in IR. TRB3
gene knockouts may increase the sensitivity of hepatic
cells to insulin stimulation. The activity of Akt may be
enhanced, and blood glucose levels may be lower™. The
above mentioned studies indicate that TRB3 could block
the insulin signaling pathway through inhibiting Akt
activation”. Since TRB3 inhibits the phosphorylation of
Thr-308 and Ser-473 by binding with them, it inhibits the
activity of Akt. As a result, the insulin signaling pathway
is blocked. Our results also support this hypothesis.
When the pathomorphism was simple hepatic steatosis,
there was no significant difference between the model
group and control group in the expression of TRB3
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mRNA. The expression level of total Akt did not
change much ecither. As the degree of hepatic steatosis
was raised and deteriorated to fatty hepatitis, the
expression of total Akt, p-Akt-Thr308 and p-Akt-Ser473
was significantly lower than that in the simple fatty liver
model group.

The data for p-Akt-Ser473 in Table 1 show that in
mild steatosis (group A), expression levels are much
greater than control while in severe steatosis (group B),
levels go back to the control value. We assume that the
complex regulation of active molecules 7z vivo may lead
to another pathway. Balendran ez al™ have shown that
3-phosphoinositide-dependent protein kinase-1, Akt
and protein-kinase-C-related kinase-2 interact with each
other after the phosphorylation of Thr308, which can
be converted into 3-phosphoinositide-dependent protein
kinase-2 (PDK2) and modify Ser473. Kroner 7 a" have
found that the existence of PDK2 can be proven by
the complex relationship between Thr308 and Ser473,
which is phosphorylated independently. A study by
Ferguson ez al’" has shown that Akt can be activated in a
PI3-K-independent pathway. Therefore, this interesting
phenomenon is worthy of further study.

In conclusion, TRB3 can block the insulin signaling
pathway by inhibiting the activation of Akt®>*]
and contributing to IR. Therefore, TRB3 may be an
important factor in the occurrence and development of
NAFLD. This study provides an experimental basis for
future studies about the role of TRB3 in NAFLD. The
control of the expression level of TRB3 in liver may
become a new target for NAFLD therapy.

COMMENTS

Background

Tribble 3 (TRB3) is involved in many biological processes, including insulin
resistance (IR), blocking of the insulin signaling pathway, endoplasmic reticulum
stress responses, and the regulation of cell growth and differentiation. Any
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Abstract

AIM: To investigate the association between individual
or combined use of non-steroidal anti-inflammatory
drugs (NSAIDs) or statins and colorectal cancer risk.

METHODS: In a population-based case-control study in
women, we examined the association between NSAIDs
and statin use and the risk of colorectal cancers. We
further investigated whether the use of statins modifies
the protective effect of NSAIDs. Female cases (17 = 669)
of colorectal cancer aged 50-74 years were identified
from a statewide registry in Wisconsin during 1999-2001.
Community control women (7 = 1375) were randomly
selected from lists of licensed drivers and Medicare
beneficiaries. Medication use and risk factor information
were gathered during a structured telephone interview.
A multivariable logistic regression model was used to
calculate odds ratio (OR) and 95% confidence interval (CI).

RESULTS: Overall, NSAIDs users had a 30% reduction
in risk of colorectal cancer (95% CI: 0.56-0.88). Statin
use was not associated with colorectal cancer risk (OR
= 1.17, 95% CI: 0.74-1.85), regardless of structural
type (lipophilic or hydrophilic), duration of use, or

recency. There was no evidence of an interaction
between NSAIDs and statins and colorectal cancer risk
(P-interaction = 0.28).

CONCLUSION: Although our results confirm the
inverse association between NSAIDs use and colorectal
cancer risk, they do not support a risk reduction in
statin users, or an interaction effect of combined
NSAIDs and statin use.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

There is strong evidence for a reduced risk of
colorectal cancer in regular users of non-steroidal anti-
inflammatory drugs (NSAIDs)"? and some promising
but inconsistent observational data regarding a role of
statins in this risk” "' An interaction between the use of
NSAIDs and statin on the risk of colorectal cancer is
suggested by both 77 vive and in vitro studies™",
NSAIDs induce apoptosis in colon cancer cells
By blocking cyclooxygenase enzymes, they also inhibit
prostaglandin production, which is known to promote
tumor angiogenesis and cell proliferationm. Statins
have anti-neoplastic effects through both HMG-
CoA (3-hydroxy-3-methyl-glutaryl-CoA) dependent
and independent processesm’m’m. Inhibition of the
prenylation of cell signaling proteins, as well as the anti-
inflammatory and anti-oxidative properties of statins, are
thought to be responsible for their anti-cancer effects"”.
Augmentation of sulindac or celecoxib induced

apoptosis by Lovastatin in colon cancer cell lines and

[14,15]

www.wjgnet.com



Shadman M et a/. NSAIDs, statins and colorectal cancer

the increased activation of caspase-3, a pro-apoptotic
protein, in combined statin and NSAIDs use>") suggest
a synergistic anti-cancer effect. These observations have
also been supported by some observational data”.

The purpose of this study was to investigate the
effects of NSAIDs and statin use in relation to colorectal
cancer in a population-based case-control study in women.
We also investigated whether the use of statins modified
the relationship between NSAIDs and statins.

MATERIALS AND METHODS

Female cases (# = 669) of colorectal cancer aged
50-74 years were identified from the Wisconsin cancer
reporting system, the statewide tumor registry, during
1999-2001. Registry reports included stage, histology
and limited treatment information. Of the 1038 eligible
cases, 170 (16.4%) were deceased, 19 (1.8%) were not
contacted due physicians’ disapproval, 22 (2.1%) could
not be located and 154 (14.8%) declined to participate,
resulting in a 65% response rate. We also excluded four
cases with unreliable interviews. Community control
(n = 1375) women were randomly selected to match the
age distribution of cases from two sampling frames:
lists of licensed drivers (age < 65 years) and Medicare
beneficiaries (age = 65 years). Women were ineligible as
controls if they reported a history of colorectal cancer.
The response rate for controls was 79%.

Structured telephone interviews were conducted to
obtain information regarding medication use, including
NSAIDs and statins, and other factors (Table 1). We
considered the most commonly used statins that were
approved by the Food and Drug Administration from
1995 through 2000. Having ever used NSAIDs or
statins was confined to subjects who reported using the
medications for at least 30 d. We defined the duration
of each period of NSAIDs or statin use. Use of these
preparations within one year before the reference year
was consideted as current use. We categorized statins
according to whether they were lipophilic (simvastatin,
lovastatin and fluvastatin) or hydrophilic (pravastatin),
as it has been suggested that the anti-cancer activity
of statins might be limited to the ones with lipophilic
structure!”.

Odds ratios (OR) and 95% confidence intervals (CI)
were calculated from multivariable logistic regression
models to estimate the associations between NSAIDs
and statins with the risk of colorectal cancer. We also
evaluated possible interaction between NSAIDs and
statin use by including a cross-product term of “ever
use” of these medications in the regression model. We
adjusted for the potential confounding factors (Table 1)
by including them in the multivariate models.

RESULTS

Overall, 657 cases of colorectal cancer and 1342 controls
were included in the analysis (Table 1). The prevalence
of regular NSAIDs use in the sample was 33% (20%
aspirin and 13% non-aspirin, 26% current users). The

2337
Characteristic Cases Controls
(n = 657) (n = 1342)'

Education

No high school diploma 95 (14.8) 119 (11.8)

High school diploma 312 (48.7) 632 (50.0)

Some college 143 (22.3) 312 (20.7)

College degree 91 (14.2) 257 (17.6)
Type of postmenopausal hormone therapy

Never 417 (65.2) 696 (55.7)

Estrogen only 73 (11.4) 145 (10.9)

Estrogen and progestin only 41 (6.4) 133 (7.2)

Other combination 109 (17.0) 344 (26.2)
Family history of colorectal cancer

No 492 (80.9) 1060 (87.2)

Yes 116 (19.1) 171 (12.8)
Body mass index (kg/m’)

<25 273 (42.7) 538 (40.9)

25-30 206 (32.2) 465 (36.9)

=30 160 (25.0) 314 (22.1)
History of colorectal cancer endoscopic screening (colonoscopy/
sigmoidoscopy)

No 429 (67.3) 816 (61.5)

Yes 208 (32.6) 455 (38.5)
Smoking history (pack-years)

Never 311 (48.7) 677 (54.7)

<10 101 (15.8) 208 (15.1)

10-20 53 (8.3) 127 (7.4)

=20 174 (27.2) 305 (22.9)

'Control percentages were age-adjusted to the cases age distribution. In
this table, percentages are based on excluding unknowns in that category.

prevalence of statin use was 7% (6% current users, 5%
lipophylic and 2% hydrophylic) (Table 2).

Those who had ever used NSAIDs had a 30%
decrease in colorectal cancer risk (OR = 0.70; 95%
CI: 0.56-0.88) compared to those who had never used
NSAIDs. The risk reduction was statistically significant
in current users but not in former users and there was
no trend for increasing duration (P = 0.75).

Having ever used statins was not associated with
colorectal cancer risk (OR = 1.17; 95% CI: 0.74-1.85)
regardless of the type of statin (lipophilic or hydrophilic).
Neither long term (> 3 years) nor current statin use were
associated with risk.

Having ever used both NSAIDs and statins was not
associated with colorectal cancer risk (OR = 0.96; 95%
CI: 0.49-1.78). The association between NSAIDs use
and colorectal cancer risk was not modified by use of
statins (P-interaction = 0.28) (data not shown).

DISCUSSION

Our finding of a 30% reduced risk of colorectal cancer
with NSAIDs use is consistent with the current evidence.
The observed colorectal cancer risk reductions range
from 20% to 40%, possibly due to the heterogeneity of
study designsm.

In contrast to our findings on NSAIDs use, we
did not observe an association between statin use and
colorectal cancer tisk. This association has been examined
in secondary analyses of randomized controlled trials that

www.wjgnet.com



2338  ISSN 1007-9327 CN 14-1219/R World J Gastroenterol May 21, 2009 Volume 15  Number 19
Cases 11 (%) Controls 7 (%) OR' 95% CI' OR? 95% CI?
NSAIDS
Never 462 (71.9) 837 (63.6) 1.00 Reference 1.00 Reference
Ever 181 (28.1) 480 (36.4) 0.69 0.55-0.86 0.70 0.56-0.88
Former 41 (6.4) 109 (8.3) 0.74 0.50-1.11 0.77 0.51-1.15
Current 140 (21.8) 371 (28.2) 0.68 0.53-0.86 0.68 0.53-0.88
Duration (yr)
<1 8(1.2) 25 (1.9) 0.71 0.30-1.65 0.71 0.30-1.69
1-4 85 (13.2) 233 (17.7) 0.70 0.52-0.93 0.70 0.52-0.94
=5 88 (13.7) 222 (16.9) 0.68 0.51-0.92 0.71 0.52-0.96
Statins
Never use 453 (92.6) 1114 (93.2) 1.00 Reference 1.00 Reference
Ever use 36 (7.4) 81 (6.8) 1.03 0.66-1.60 117 0.74-1.85
Former 4(0.8) 9(0.8) 1.63 0.49-5.44 1.93 0.56-6.06
Current 32 (6.5) 72 (6.0) 0.97 0.60-1.55 1.09 0.67-1.78
Duration (yr)
<3 17 (3.5) 41 (3.4) 0.96 0.51-1.80 1.07 0.56-2.03
=3 19 (3.9) 40 (3.3) 1.10 0.60-2.00 1.27 0.68-2.38
Type
Lipophilic use 30 (6.1) 63 (5.3) 1.04 0.64-1.70 1.20 0.72-2.00
Hydrophilic use 7 (1.4) 20 (1.7) 1.06 0.43-2.63 1.10 0.44-2.77

'Adjusted for age and reference year. *Adjusted for age, reference year, education, post menopausal hormone use, first degree family history of colorectal

cancers, body mass index, history of colorectal cancer endoscopic screening, and smoking.

did not show a risk reduction among users". The small
number of colorectal cancer cases should be considered
while interpreting these trial results as they were designed
to measure cardiovascular outcomes. Observational studies
have also produced inconsistent findings. While two case-
control studies™"” reported risk reduction in long term
statin users, other studies™*”'"" did not show such an
inverse association ., In a large case-controlled study of
1953 cases and 2015 controls, a 50% reduction in colorectal
cancer risk (OR = 0.53; 95% CI: 0.38-0.74) was observed
in long term statin users (more than 5 years). The difference
between databases from which the cases and controls were
selected might have influenced the results. In their study,
all the incident cases from northern Israel were included,
while controls were recruited from a health maintenance
organization, possibly making them more likely to have
a healthier life style. In another population-based case-
controlled study conducted in Germany” (537 cases and
612 controls), a 35% tisk reduction (OR = 0.65; 95% CL:
0.43-0.99) was observed among statin users. However, after
adjustment for NSAIDs use, the estimate did not remain
statistically significant.

We also did not find any combined effect for NSAIDs
and statins. To our knowledge, only two other population-
based studies™ have looked at the combined effect of
NSAIDs and statins on colorectal cancer risk. While
one” suggested a stronger risk reduction in combined
users than we hypothesized, neither found evidence of a
statistically significant interaction between NSAIDs and
statin use (P interactions = 0.37 and 0.21, respectively).

Statin use was uncommon in our study subjects, which
may have limited our ability to detect a true reduced risk.
However, in another study from our group™, with a
similar design and population, a significant reduction in
breast cancer risk was observed only among regular users
of fluvastatin, which also had low prevalence of use.

Statins are relatively new medications, therefore examining
outcomes like adenomatous polyps as an intermediate step
in colorectal cancer development might be a reasonable
approach to evaluate both individual and combined
effect of statins on colorectal cancer risk. Our study was
restricted to women, but there are no reported gender
effects on the association of drugs with colorectal cancer
risk. The availability of detailed information, control
for potential confounding factors, and reliable exposure
measurements are the major strengths of our study.

In conclusion, these results support the inverse
association between NSAIDs use and colorectal cancer
risk in women, especially in current users. We did not
detect an association between colorectal cancer risk and
statin use, regardless of type (lipophilic »s hydrophilic),
recency or duration of use. Further, there was no
interaction effect of combined NSAIDs and statin use.

COMMENTS

Background

The use of non-steroidal anti-inflammatory drugs (NSAIDs) such as Aspirin
is known to be inversely associated with risk of developing colorectal cancer.
Some studies have suggested such an association with the use of the
commonly used lipid lowering drugs, statins. There is also some experimental
data suggesting a synergistic effect for these two popular drug families against
colorectal cancer risk.

Research frontiers

While NSAIDs have some possible protective effect against colorectal cancer,
they are not yet approved for routine use for this purpose, mainly because of
their potentially fatal side effect, bleeding. Finding another protective agent that
works synergistically with NSAIDs, allowing a decreased NSAIDs dose, could
lower the incidence of the side effect whilst preserving the desired effect; cancer
prevention. The promising evidence indicating such an effect for statins is
exciting, because these drugs are a hot topic for different preventive strategies,
especially in cardiovascular diseases.

Applications

The study results confirm the previously known inverse association between
NSAIDs use and colorectal cancer risk.
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Peer review

This is a retrospective case-controlled study investigating if NSAIDs or/and
statins have chemopreventive effects in women with regard to colorectal
cancer (CRC). It is well known that regular users of NSAIDs are at less risk of
developing gastrointestinal cancers, including CRC. This paper supports this
hypothesis.
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Abstract

AIM: To compare the performance of different types
of abdominal drains used in bariatric surgery.

METHODS: A vertical banded Roux-en-Y gastric
bypass was performed in 33 morbidly obese patients.
Drainage of the peritoneal cavity was performed in each
case using three different types of drain selected in a
randomized manner: a latex tubular drain, a Watterman
tubulolaminar drain, and a silicone channeled drain.
Drain permeability, contamination of the drained fluid,
ease of handling, and patient discomfort were evaluated
postoperatively over a period of 7 d.

RESULTS: The patients with the silicone channeled
drain had larger volumes of drainage compared to
patients with tubular and tubulolaminar drains between
the third and seventh postoperative days. In addition,
a lower incidence of discomfort and of contamination
with bacteria of a more pathogenic profile was
observed in the patients with the silicone channeled
drain.

CONCLUSION: The silicone channeled drain was more
comfortable and had less chance of occlusion, which is
important in the detection of delayed dehiscence.

© 2009 The WG Press and Baishideng. All rights reserved.
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INTRODUCTION

Most of the immediate complications occurring after
bariatric surgery are due to technical errors that may go
unrecognizedm. Among them, intraoperative bleeding
and dehiscence of anastomoses, although infrequent,
are the most feared complications. Dehiscence occurs
at a frequency of 1% to 4.4% of cases, resulting in
significant morbidity and eventually even death. The
early detection of this complication could reduce
morbidity and mortalitylz’“.

Resources for the early diagnosis of dehiscence
during the postoperative petiod are limited. The clinical
signs and symptoms are difficult to interpret and imaging
exams, when they can be performed, may yield false
results due to excess body weight.

Over the last three decades, efforts have been made
to investigate the effectiveness of prophylactic drainage
of the peritoneal cavity in controlled randomized clinical
trials”". Although there are no evidence-based data
justifying the use of drains in various situations, including
batiatric sutgery, most services routinely use them for the
eatly identification of fistulae and their treatment'”.

Different types of drains are available but the search
is ongoing for the ideal model. A closed-system model
of a silicone drain was recently produced, with multiple
channels in its intra-abdominal portion and vacuum
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aspiration (Blake®-Ethicon), which has been used in
various operations including bariatric surgerylm’mj.

The objective of the present study was to assess the
patency of three different types of abdominal drains
used in bariatric surgery.

MATERIALS AND METHODS

During the period from January to September 2007,
33 morbidly obese patients were selected for surgical
treatment by banded Roux-en-Y gastric bypass. The
patients were divided into three groups according to
the type of drain employed in the peritoneal cavity. The
study was approved by the Research Ethics Committee
of the hospital and all patients gave written informed
consent to participate.

The type of drain used was selected at random:
Group 1, closed-system latex tubular drain with multiple
holes and without aspiration; Group 2, Watterman drain
consisting of two No. 16 Levin catheters with multiple
holes wrapped with a No. 4 Penrose tube (open system)
(Figure 1); Group 3, silicone drain with multiple channels
(Blake®Ethicon) 24 Fr connected to a 300 mL J-Vac®
reservoir (Ethicon) under continuous vacuum. All drains
were left in place for seven days after surgery.

Before removal of the drain, the patient received
120 mL of a methylene blue solution by the oral route
in order to test for the presence of possible anastomosis
dehiscence of staple lines. No radiological test was
applied. For the evaluation of drain permeability, the daily
output of each drain was recorded over a postoperative
petiod of seven days.

Microbiological and antimicrobial analysis of the
intraperitoneal end of the drains was performed on the
seventh postoperative day during the interruption of
drainage. In order to obtain peritoneal fluid the drains
were punctured in their external portion. The end of each
drain located in the peritoneal cavity was also sent for
analysis. Both procedures were carried out under rigorous
asepsis.

Subjective evaluation of the comfort of each drain was
performed using a questionnaire which was completed by
the patient on the day of drain removal. The information
obtained referred to pain at the drain site and to pain
during drain removal (graded from 0 to 5), ease of
handling and discomfort with the presence of odors.

Groups were compared by one way analysis of
variance (ANOVA) and then paired for application of the
Tukey post-test. The level of significance was set at 5%.

RESULTS

All patients who underwent surgery were evaluated. Mean
patient age, weight and BMI were 37.1 years, 138.20 kg
and 51.42 kg/m’, respectively. The characteristics of the
groups studied were similar (Table 1).

All patients had a favorable postoperative course
without major complications. There was no extravasation
of methylene blue during the tests carried out on the
seventh postoperative day. However, the intraperitoneal end

Group 1-Latex Group 2-Watterman Group 3-Blake

Age (yr) 35.45 +7.56 36.18 +10.68 39.81+£9.52
Gender: M/F 3/8 3/8 1/10
Weight (kg) 138.48 +17.58 135.98 £ 19.86 140.30 + 24.58
Data are reported as mean * SD.
Postoperative  Group 1 Group 2 Group 3 P
days Latex Watterman Blake
Day 1 146 £ 57.5 190 £178.6 150 £ 79 0.656
Day 2 89 +£74.1 96.7 + 68.8 168.2+107.6 0.091
Day 3 294 +£27.7 57.3 £ 53 107.5+79.2 0.016
Day 4 25.3+16.6 34.8+39.3 106.2+106.5 0.021
Day 5 28.3 +40.7 34.1+304 123.5+105.3 0.005
Day 6 26.8 +40.6 21.3+17 88.5+51.8 0.001
Day 7 26.9 + 36 19.5+18.6 89.7 £ 76 0.007

Results in milliliters and represented by mean + SD. P value obtained by
ANOVA.

Postoperative Blake vs Blake vs Latex Latex vs
days Watterman Watterman
Day 1 P>0.05 P>0.05 P>0.05
Day 2 P>0.05 P>0.05 P>0.05
Day 3 P >0.05 P <0.05 P>0.05
Day 4 P <0.05 P <0.05 P>0.05
Day 5 P <0.05 P <0.05 P>0.05
Day 6 P<0.01 P<0.01 P>0.05
Day 7 P<0.05 P<0.05 P>0.05

P value obtained by the Tukey post-test.

of the Watterman drain in a group 2 patient was stained
blue at the time of removal. A No. 16 Levin catheter was
immediately introduced in this patient in order to maintain
patency. No significant drainage occurred on subsequent
days and the patient’s course was favorable.

Drain output

No difference in collected fluid volume was observed
up to the second postoperative day. Starting on the third
day, the silicone channeled drain showed significantly
greater drainage compared to the others (Table 2) and this
difference persisted up to the 7th postoperative day. No
difference in collected volume was observed between the
tubular latex drain and the tubulolaminar (Watterman)

drain (Table 3).

Microbiological analysis

Microbiological evaluation of the fluid from the petitoneal
cavity collected through the various drains revealed that
nine patients with the silicone channel drain had a positive
culture, with the bacteria most frequently detected being
Staphylococcus spp., Protens spp. and Klebsiella spp.; for the
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Table 4 Microbiology of the fluid drained from the peritoneal cavity and from a part of the intraperitoneal segment of the drain

Group 1-Latex Group 2-Watterman Group 3-Blake

Patient 1 Pseudomonas aeruginosa Enterobacter cloacae' Staphylococcus aureus
Pseudomonas aeruginosa Escherichia coli' Staphylococcus aureus
Patient 2 Enterobacter aerogenes Proteus mirabilis Proteus mirabilis
Enterobacter aerogenes Proteus mirabilis Pseudomonas aeruginosa + Morganella morgani
Patient 3 Kilebsiella pneumoniae + Staphylococcus Serratia marcescens Staphylococcus aureus + Proteus mirabilis +

Enterobacter cloacae
Serratia marcescens + Enterococcus faecalis

simulans
Staphylococcus aureus + Klebsiella pneumoniae
+ Morganella morgani + Proteus mirabilis

Serratia marcescens

Patient 4 Serratia marcescens Pseudomonas aeruginosa Proteus mirabilis + Klebsiella pneumoniae +
Enterococcus faecalis
Serratia marcescens Pseudomonas aeruginosa Staphylococcus aureus + Proteus mirabilis
Patient 5 Escherichia coli + Proteus mirabilis Enterobacter cloacae Proteus mirabilis
Pseudomonas aeruginosa Kilebsiella pneumoniae Proteus mirabilis
Patient 6 Citrobacter koseri Proteus vulgaris Klebsiella pneumoniae + Proteus mirabilis
Proteus mirabilis + Citrobacter koseri Proteus vulgaris Klebsiella pneumoniae + Proteus mirabilis
Patient 7 Staphylococcus aureus + Proteus mirabilis  Pseudomonas aeruginosa + Klebsiella pneumoniae -
Staphylococcus aureus + Proteus mirabilis Pseudomonas aeruginosa -
Patient 8 Proteus mirabilis Enterococcus faecalis + Staphylococcus aureus -
Proteus mirabilis + Serratia marcescens Enterococcus faecalis + Staphylococcus aureus -
Patient 9 Enterobacter cloacae Escherichia coli Staphylococcus epidermidis
Enterobacter cloacae Escherichia coli Staphylococcus aureus
Patient 10 Escherichia coli + Enterococcus faecalis Enterococcus faecalis Staphylococcus simulans
Morganella morganii Enterococcus faecalis Klebsiella pneumoniae
Patient 11 Enterobacter cloacae Proteus mirabilis + Kebsiella pneumoniae Staphylococcus epidermidis

Enterobacter cloacae

Proteus mirabilis

Staphylococcus epidermidis

'Patient with a methylene blue test that was positive for dehiscence.

Figure 1 Watterman drain.

latex tubular drain all cultures were positive and the most
frequent bacteria were Enterobacter spp., Enterococcus spp.,
Protens spp. and Pseudomonas spp.; all the cultures of the
tubulolaminar Watterman drains were also positive and
the most frequent bacteria were Serratia spp., Morganella
spp., Proteus spp. and Enterobacter spp..

Microbiological evaluation of the drain end located
in the peritoneal cavity showed a similar frequency of
culture positivity and similar bacterial species identified
in the peritoneal fluid for all drains (Table 4).

Subjective evaluation

Drain handling and emptying of the collecting bag were
considered easy for all drain types. The tubular latex
drain was considered to be the most painful and the
silicone channeled drain was considered to present fewer
unpleasant odors (Table 5).

Table 5 Subjective evaluation of the ease of handling and

comfort of the abdominal drains

Blake Watterman Latex
Ease of emptying the collecting bag
Very easy 7 7 9
Easy 3 4 2
Difficult 1 0 0
Very difficult 0 0 0
Odor during the dressings
None 9 1 5
Bad 2 3 3
Very bad 0 7 3
Pain at the drain site (pain scale)
0 (no pain) 6 5 2
1 2 ? 3
2 2 2 0
3 3 1 3
4 0 0 1
5 (very intense pain) 0 0 2
Pain during drain removal (pain scale)
0 (no pain) 7 4 5]
1 2 6 2
2 2 1 1
3 0 0 2
4 0 0 1
5 (very intense pain) 0 0 2

DISCUSSION

Drainage of body cavities has been practiced in
medicine for a long time. During the last three decades,
surgeons have made efforts to investigate the value
of prophylactic drainage after abdominal surgery in
controlled randomized clinical trials™”. The utility of
closed suction drains after gastrointestinal procedures
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has long been debated. Although there is some data
against the use of prophylactic drains, bariatric surgeons
often use them for a variety of reasons: as an early alert
to the presence of leakage and hemorrhage, and as a
resource for the treatment of these complicarjonslmj.

It was not the subject of this work to study the
benefits or disadvantages of the presence of drains or
how often they are used. For this type of study, a greater
number of patients must be evaluated. Although there
is a lack of consensus regarding prophylactic drainage
in gastric surgerypJ
tubular closed drains without suction in gastrointestinal
procedures and, in accordance with many bariatric
centers, prophylactic drains are routinely used in bariatric
surgery. On the other hand, the effectiveness of a tubular
closed drain without suction is very low for prolonged
postoperative periods and may impair the diagnosis and
treatment of fistulae after bariatric surgery, especially
those with delayed occurrence. In an experimental
study, the tubular drain was found to be obstructed eatly,
24 to 48 h after its introduction, due to envelopment by
the omentum and penetration of omental fringes into
the draining orifices. Contamination around the drain
has also been observed, causing washing for relief of
obstruction to be risky.

Early studies have demonstrated that the persistence
of serous drainage after obstruction of drains placed
in the peritoneal cavity originates from a reaction by
the organism to the presence of a foreign body, in this
case the drain itself”. The migration of bacteria into
the peritoneal cavity through the drain has also been
reported®”,

In general, tubular closed drains tend to result
in lower infection rates compared to laminar open
catheters. On the other hand, laminar open drains are
less frequently obstructed". Thus, it is pertinent to
look for an alternative way of keeping drains permeable
for a prolonged period of time in order to facilitate the
diagnosis and management of fistulae after bariatric
surgery, especially those occurring in a delayed manner.

In the present study, the performance of the latex
tubular drain without suction was similar to that of the
Watterman model, which functions as a tubulolaminar
drain, also without suction. There was no difference in
terms of drained volume, culture positivity or diversity

, at our institution, we always use

of the bacterial species isolated. Subjective evaluation
revealed that the tubulolaminar drain had an unpleasant
odor when dressings were changed compared with the
tubular drain, which was more painful when handled.

The silicone channeled closed drain with vacuum
and without multiple perforations had some advantages
over the two more traditional models, such as a lower
incidence of obstruction and pain at the site of
insertion, as well as easy handling, and represents a more
recent alternative that deserves to be evaluated in view
of the additional costs!"”.

In the present study, a persistently greater volume of
daily drainage was observed with the silicone channeled
closed drain, suggesting lower obstruction rates. A lower

incidence of pain and fewer unpleasant odors were also
recorded. Bacterial contamination by the retrograde
route occurred in 81% of cases, however, the bacteria
most frequently identified had a less pathogenic profile
compared to the other two types of drain.

Thus, we can conclude that the silicone drain with
multiple channels has a more prolonged permeability,
and is recommended as an alternative for drainage
of the peritoneal cavity after bariatric surgery. This
recommendation is made in view of the fact that
dehiscence can manifest in a delayed manner, as we
experienced a patient with staple line dehiscence on the
seventh postoperative day.

COMMENTS

Background

With the current increase in bariatric surgery, some complications such as,
intraoperative bleeding and dehiscence of anastomoses, although infrequent,
are matters of concern. The resources for the early diagnosis of these
complications are limited. Drainage of the peritoneal cavity may result in the
early identification and treatment of fistulae. Different types of drains are
available but the search is ongoing for the ideal model.

Research frontiers

A closed-system model of a silicone drain, with multiple channels in its intra-
abdominal portion (Blake®Ethicon) was recently produced. This silicone
channeled closed drain with vacuum had some advantages over the two more
traditional models, such as a lower incidence of obstruction and pain at the site
of insertion, as well as easy handling.

Innovations and breakthroughs

This silicone drain (Blake®Ethicon) is being used by a great number of surgeons
around the world and for a wide variety of surgical procedures such as
cardiothoracic surgery, transplantation and bariatric surgery

Applications
This study suggests that the silicone drain is a good alternative for drainage of
the peritoneal cavity after bariatric surgery, if the surgeon decides to drain it.

Terminology

Bariatric surgery is carried out in severely obese patients with the objective of
reducing body weight and the comorbidity related to obesity. Dehiscence is any
rupture or opening of surgical sutures. Drains are a device by which a channel
or open area may be established for the exit of fluids or purulent material from a
cavity, wound, or infected area.

Peer review
The authors compared the performance of different types of abdominal drains
used during bariatric surgery. This article is interesting and well written.
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Abstract

AIM: To study the effect of celecoxib (CXB) on
diethylnitrosamine activation through the regulation of
cytochrome P450 in a hepatocarcinogenesis model.

METHODS: Six-week-old male Sprague-Dawley
rats were randomly divided into five groups, a non-
treated group (NT), a diethylnitrosamine-treated
group (DEN), a DEN+CXB-treated group (DEN+CXB),
and CXB 8 d-treated and CXB 32 d-treated groups.
The effects of celecoxib on the enzymatic activities
of CYP1A1, 2A, 2B1/2, and 2E1 were assessed in
hepatic microsomes 24 h after DEN administration.
Changes in CYP1A1 and CYP2B1/2 protein expression
were also evaluated. The rate of DEN metabolism
was measured by the production of the deethylation
metabolite acetaldehyde, and the denitrosation
metabolite nitrite.

RESULTS: DEN+CXB administration produced a
significant increase in the enzymatic activities of

CYP2B1/2 and 1A1, whereas it did not change the
activities of CYP2A and 2E1, compared to that of the
DEN group. CXB treatment for eight days did not
produce a significant effect on enzymatic activity when
compared to the NT group; however, when it was
administered for prolonged times (CXB 32 d group),
the enzymatic activities were increased in a similar
pattern to those in the DEN+CXB group. The observed
increase in the enzymatic activities in the DEN+CXB
group was accompanied by an increase in the CYP2B1/2
protein levels; no changes were observed in the levels
of CYP1Al. In vitro, CXB increased the denitrosation
of DEN, a pathway of metabolic detoxification. The
addition of SKF-525A, a preferential inhibitor of CYP2B,
abrogated the denitrosation of DEN.

CONCLUSION: These results suggest that the
mechanism of action of CXB involves enhancement of
the detoxification of DEN by an increasing denitrosation
via CYP2B1/2.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most
common tumors, with about one million new cases per
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year wotldwide. Despite progtess in eatly diagnosis and
novel therapies, the overall survival of HCC patients
has not been significantly improved over the last
three decades. Therefore, preventive strategies are of
paramount importance and need to be actively explored
in order to reduce the incidence of this discase!".

Numerous epidemiological studies have
demonstrated that long-term use of cyclooxygenase-2
(COX-2) specific inhibitors, such as celecoxib (CXB),
are associated with a reduced incidence of several types
of cancer”. Studies in rodents have shown that CXB
inhibits the development of chemically induced cancers,
including colon, skin, urinary bladder, and breast™.
The proposed mechanisms for the effects of CXB in
these models include inhibition of cell proliferation,
reduction of angiogenesis and induction of apoptosism.
Recently, we have demonstrated that CXB acts as a
chemopreventive agent against the development of
preneoplastic lesions induced by diethylnitrosamine
(DEN), 2-acetylaminofluorene and partial hepatectomy
in the modified resistant hepatocyte (MRH) model'.
However, the exact mechanism of action by which CXB
decreases liver preneoplastic lesions remains unclear,
because there was no evidence of apoptosis or of
changes in COX-2 expression or PGE2 production after
CXB treatment. The observed reduction in proliferation
markers was not sufficient to explain the reduced
number of preneoplastic lesions, thus other mechanisms
must be involved in the CXB effect, probably during the
initial stages of hepatocarcinogenesis.

In the MRH model, DEN bioactivation is required
to produce prencoplastic lesions and subsequently
HCC. The metabolic activation of DEN occurs during
the first hours after administration, »iz cytochrome P450
(CYP)-dependent a-hydroxylation, which results in
an ethylating agent capable of forming DNA adducts.
The CYP1A1/2, 2B, 2A1/2 and 2E1 subfamilies are
the major enzymes involved in the bioactivation of
DEN""'" TIn addition to the activation reaction, a
denitrosation reaction may also occur, which results in
nitrite production. Nitrite formation is an alternative
pathway for the formation of an alkylating intermediate,
and represents a carcinogen detoxification pathway“z'w.
These two pathways of DEN metabolism could occur
in parallel, and although some studies suggest that both
pathways are catalyzed by the same CYP enzyme, the
participation of distinct isoforms must be considered. In
the absence of CYP inducers, the predominant reaction
is activation; nevertheless, when specific isoforms are
induced, the two mechanisms compete with each other,
favoring the DEN detoxification pathway"'".

Since there is no information in the literature
about CYP regulation by CXB as a chemopreventive
mechanism, the aim of this study was to determine the
effect of CXB on DEN activation by affecting CYP
regulation in the MRH model. These data demonstrate
that the preferential modulation of CYP2B1/2 by CXB
enhances DEN detoxification, which therefore blocks
the initiation of the hepatocarcinogenic process.

MATERIALS AND METHODS

Materials

DEN was purchased from Sigma Chemical Co. (St. Louis,
MO). Ethoxy- and pentoxy-resorufin were purchased from
Molecular Probes, Inc. (Eugene, OR). Electrophoresis
reagents were purchased from Bio-Rad (Hercules, CA).
The monoclonal anti-rat CYP1A1 antibody was purchased
from Oxford Biochemicals Research, Inc. (Oxford, MI).
The monoclonal anti-rat CYP2B1/2 antibody was kindly
provided by Dr. Colin Jefcoate (University of Wisconsin-
Madison, Dept. of Pharmacology, Madison, WI). The
horseradish peroxidase-conjugated goat anti-mouse IgG
antibody was acquired from Pierce Protein Research

Products (Rockford, IL).

Experimental diet

CXB was extracted from the commercial drug Celebrex®
(Pfizer, Mexico City, Mexico). The identity and purity of
the molecule was above 99%, as determined by nuclear
magnetic resonance analysis in the Department of
Chemistry at CINVESTAV (Mexico City, Mexico). Diet
5001 containing 1500 ppm of CXB was prepared by
Purina Test Diet (Richmond, IN).

Animals

Six-week-old male Sprague-Dawley rats were purchased
from Harlan Industries (Mexico City, Mexico). Rats were
fed ad libitum and housed in a controlled environment
with a 12 h light/dark cycle, 50% relative humidity
and a temperature of 21 * 2°C. All experiments were
performed according to the guidelines established by the
Institutional Animal Care Committee in agreement with
Mexican Official Norm NOM-062-Z0O0-1999.

Experimental procedure

After acclimation, the rats were separated into five
treatment groups (Figure 1). In the non-treated (NT)
group, rats were fed with 5001 basal diet and sacrificed
eight days after the beginning of the experiment;
the DEN and DEN+CXB groups received a single
intraperitoneal dose of DEN (200 mg/kg) and were
sacrificed 24 h later. The DEN group was fed the basal
diet. The DEN+CXB group was pretreated with CXB
from seven days before DEN administration until
sacrifice. The CXB 8 d and CXB 32 d groups were
treated only with CXB for the indicated times. Animals
were sacrificed by cervical dislocation and the livers were
then removed and processed to obtain microsomes, as
described by Mayer ¢z al".

Enzymatic activities

Alkoxyresorufin metabolism assays: Microsomal
O-dealkylation of 7-ethoxy-(EROD, CYP1A1) and
7-pentoxy-resorufin (PROD, CYP2B1/2) wetre measured
fluorometrically at 37°C using 530 and 585 nm excitation

P . 16,17
and emission wavelengths, respectlvelyl 1,

p-Nitrophenol hydroxylase (PNPH) assay: The
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NT ———> X
DEN

DEN ——— > X
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-celecoxib >
CXB32d - > X
-celecoxib
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Figure 1 Schematic representation of CXB administration in the
hepatocarcinogenesis model. In the NT group, rats were maintained on a basal
diet. DEN and DEN+CXB groups were treated with DEN. The CXB diet was given
from 7 d before DEN administration until sacrifice, indicated with X (n = 4).

activity of CYP2E1 was measured by the formation of
4-nitrocatechol, which was determined spectrophoto-
metrically at 546 nm!"*,

7o-Testosterone hydroxylation: The activity of CYP2A1
was determined in microsomal suspensions obtained from
treated and control rats as previously described"”. Protein
concentration was determined by Lowry’s method™ using
bovine serum albumin as a standard.

Immunoblotting

Microsomal proteins (15 and 30 pg/lane for CYP2B1/2
and CYP1A1, respectively) were separated by 10% SDS-
PAGE. Proteins were blotted onto PVDF membranes.
These membranes were blocked overnight at 4°C with
100 mmol/L glycine, 1% BSA and 5% non-fat dry milk in
a PBS-1% Triton X-100 solution. Then, membranes were
challenged with anti-rat CYP1A1 or 2B1/2 antibodies for
1 h at room temperature, followed by incubation with a
horseradish peroxidase-conjugated secondary antibody
for 1 h at room temperature. The specific protein bands
were visualized by chemiluminescence (Santa Cruz
Biotechnology, Inc.) and exposure to radiographic film.
Densitometric analysis of bands was carried out using

Sigma Gel software (Jandel Scientific, San Rafael, CA).

In vitro biotransformation of DEN by rat hepatic
microsomes

The rate of DEN metabolism in control and CXB-treated
rat hepatic microsomes was measured by the production
of both a deethylation metabolite, acetaldehyde,
and a denitrosation metabolite, nitrite, as previously
described"*"**, The enzymatic assay was performed in a
final volume of 1 mL TMP buffer (50 mmol/L Ttis-HCl,
10 mmol/L MgClz, 150 mmol/L KCl, pH 7.0) containing
0.5 mg rat hepatic microsomal protein, 1.2 mmol/L
NADPH and 50 mmol/LL DEN. Reactions were initiated
by adding DEN and incubating at 37°C for 30 min, and
were then stopped by adding 0.1 mL 25% ZnSO+ and
0.1 mL saturated Ba(OH)2 in an ice bath. Samples were
vortexed and centrifuged at 5000 g for 10 min. One-
hundred microliter aliquots of supernatant were used for

nitrite measurements using a specific colorimetric assay kit
(Cayman Chemical Co., Ann Arbor, MI), according to the
manufacturer’s instructions. Acetaldehyde production was
determined by HPLC in a Waters Liquid Chromatography
model 600 using an Xterra C18 phase reverse column
(3.9 mm X 150 mm), as previously described”. As a
control for CYP2B1/2-specificity, these assays were
cartied out in the presence of 50 mmol/L SKF-525A.

Statistical analysis

Data are presented as mean * SD. Analysis of variance
and the Bonferroni test were used to assess statistical
differences among the tested groups, and the level of
significance was set at P < 0.05. All statistical analyses
were performed using SigmaStat software version 3.1
(Systat Software, Inc., Point Richmond, CA).

RESULTS
CXB modulates the enzymatic activity of CYPs

To determine whether the chemopreventive effect of
CXB is associated with changes in the enzymatic activities
of some CYPs, the activities of CYP1A1, CYP2AT1,
CYP2B1/2 and CYP2E1 were determined 24 h after DEN
administration (Table 1). Eight days of CXB treatment did
not produce a significant effect on any of the evaluated
enzyme activities. DEN treatment significantly decreased
the CYP1A1 and CYP2A1 activities by 66% and 58%,
respectively, whereas CYP2B1/2 and CYP2E1 activities
were increased 3.6- and 2.5-fold, respectively, in comparison
to the NT group. When CXB was administered in
combination with DEN (DEN+CXB group), the CYP1A1
activity was increased 3.5-fold and the CYP2B1/2 activity
was increased 9-fold over the DEN group. Compared
with the N'T group, the increase in CYP2B1/2 activity
was 33-fold, while no significant changes were observed
for CYP1A1 activity. On the other hand, the DEN+CXB
treatment had no influence on the activities of CYP2E1
and CYP2A1 (Table 1). Interestingly, the prolonged
treatment with CXB (CXB 32 d group) produced an
increase in the majority of the enzymatic activities analyzed:
CYP1A1, CYP2B1/2 and CYP2EL. These tesults suggest
that pretreatment with CXB in combination with the
administration of DEN elicited a preferential induction of
CYP1A1 and 2B1/2 enzymatic activities, with the 2B1/2
isoforms induced to a greater degree.

Celecoxib induces the expression of CYP2B1/2 but not
CYP1A1

To determine whether the increases observed in the
enzymatic activiies of CYP1A1 and 2B1/2 were related
to increases in protein levels, these isoforms were analyzed
by immunoblotting. In the DEN-treated group, there
were no significant differences in the protein expression
of CYP1A1 and CYP2B1/2 compated to the NT group.
The pretreatment with CXB in the DEN+CXB group
significantly increased CYP2B1/2 protein expression
(2.5-fold), but it had no significant effect on CYP1A1
protein expression compared to the DEN group (Figure 2).
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Treatment Alkoxyresorufin O-dealkylation activity Testosterone hydroxylase activity p-Nitrophenol hydroxylase activity
(pmol resorufin/min per mg protein) (pmol of product/min per mg protein)  (nmol 4-nitrocatechol/min per mg protein)
EROD (CYP1A1) PROD (CYP2B1/2) 70-OHT (CYP2A1/2) PNPH (CYP2E1)
NT 13105 2005 129.2£18.9 0.38 £ 0.07
CXB8d 13.3+4.3 42+22 ND 0.53 £0.16
DEN 45+1.3° 73+32° 542 £19.2° 0.97 £0.14"
DEN+CXB 159+4.8° 65.9 +35.4"" 66.0+5.9" 0.80 + 0.25"
CXB32d 54.5+11.3° 114.2 £23.2° 151.5+29.5 1.40 + 0.44°

Male rats were treated with a single dose of DEN (200 mg/kg) ip and sacrificed 24 h after administration (DEN and DEN+CXB groups). The CXB diet was
provided 7 d before DEN treatment and until sacrifice (8 d). The CXB 8 d and CXB 32 d groups received only a CXB-containing diet. *Significantly different
from the NT group; "From the DEN group, according to the Bonferroni test (P < 0.05). Values shown are the mean  SD from 1 = 4. ND: Not determined.

1.5 - O NT a,C
B DEN
B DEN+CXB
g %
- 1t Ne)
X & o Y
P o o
£ CYPIAL s s
5  |CrP2B1/2 e e @D
505+
=
oL 1
CYP1AL CYP2B1/2

Figure 2 Immunodetection of hepatic microsomal CYP isoforms from
DEN- and/or CXB-treated rats. Microsomal proteins (15 and 30 pg/lane for
CYP2B1/2 and CYP1A1, respectively) were separated by SDS-PAGE and tested
for different CYPs using specific anti-rat CYP antibodies. The bands in the inset
box correspond to CYP2B1/2 and CYP1A1 protein detected in the NT, DEN and
DEN+CXB groups. The graphic represents the densitometric analysis of the CYP
amounts in the experimental groups. °P < 0.05, vs NT group; °P < 0.05 vs DEN
group, Bonferroni test. n = 4 for all groups.

In summary, these results show that CXB differentially
affects these two isoforms; the increase in the protein
expression of CYP2B1/2 suggests that the regulation
might be at the transcriptional level, while in the case
of CYP1A1, CXB seems to regulate only the enzymatic
activity.

CXB favors detoxification by denitrosation of DEN

To explore whether regulation of the CYP isoforms by
CXB induces the detoxification pathway of DEN as a
chemopreventive mechanism, nitrite and acetaldehyde
yields were measured in the microsomes of non-treated
and CXB-treated rats. We used rat microsomes treated
with CXB for 32 d, where the pattern of induction of
enzymatic activities was similar to the pattern observed
in the DEN+CXB group (with preferential induction
of the 2B1/2 isoform), because the eight days of CXB
treatment did not produce significant changes in the
enzymatic activities.

Microsomes of non-treated rats showed a production
of acetaldehyde that was 3.5-fold higher than that of
nitrites, which suggests that the predominant route for
the DEN metabolism is deethylation, leading to the
bioactivation of the carcinogen.
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Figure 3 In vitro metabolism of DEN in non-treated and CXB-treated rat
hepatic microsomes. The denitrosation rate was measured by the production
of nitrites, and the deethylation rate was measured by the production of
acetaldehyde in the presence or absence of SKF-525A. Values are presented
as mean * SD. °P < 0.05, vs NT group; °P < 0.05 vs CXB group. Bonferroni
test, n = 4 for all groups.

Microsomes obtained from CXB-treated rats showed
a 3.6-fold increase in the rate of denitrosation of
DEN, while there was no effect on DEN deethylation.
This result indicates an induction of the detoxification
pathway of the carcinogen. To confirm whether this
effect resulted from induction of the enzymatic activity
of CYP2B1/2 by CXB, we included SKF-525A in the
assay, a CYP inhibitor that acts preferentially on this
isoform. Inhibition of CYP2B1/2 resulted in a 98%
reduction in nitrite production in the microsomes
isolated from non-treated animals, and a 95% reduction
in the microsomes of CXB-treated rats, suggesting
that CYP2B1/2 was involved in the denitrosation of
DEN under basal conditions (NT animals) and CXB-
induced conditions. The deethylation rate in non-treated
rat microsomes decreased 73%, and no statistically
significant changes were observed in the rat microsomes
treated with CXB. One possible explanation for this
result is that CYP2E1 and 1A1 are minimally affected by
SKF-525A and could be responsible for the acetaldehyde
production under these conditions (Figure 3).

DISCUSSION

CXB has shown to have anticancer effects in several
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experimental models, including the MRH model,
where it showed a striking chemopreventive activity by
inhibiting liver preneoplastic lesions in rats"™. Although
that study demonstrated a reduction in proliferation
markers and in the nuclear translocation of NF-xB, the
exact mechanism of action remains unclear'”.

Altered expression of CYP genes is a common
feature in hepatic preneoplastic and neoplastic lesions
induced by various carcinogens, including DENP?,
Therefore, DEN metabolism ziz hepatic microsomal
CYPs provides molecular targets for chemoprevention.
This study demonstrates that the chemopreventive
effect of CXB in the modified resistant hepatocyte
model is mediated by changes in DEN metabolism via
CYP regulation. CXB treatment for 8 d did not induce
significant changes in enzymatic activities; however, when
it was administered for 32 d or in combination with
DEN, CXB strongly enhanced the enzymatic activity
of CYP2B1/2. Moreover, CXB treatment increased
the nitrite levels, which have been proposed to result
from the DEN detoxification pathwaym’m. This finding
supports the explanation that the chemopreventive
activity of CXB is carried out by reducing carcinogen-
induced DNA damage, thus preventing the initiation
of hepatocarcinogenesis. We propose that the effect of
CXB is due to the preferential induction of CYP2B1/2.
This hypothesis is reinforced by 7 vitro results, where
the increase in DEN denitrosation elicited by CXB was
inhibited by the addition of SKF-525A, an inhibitor
of several CYP isoforms including 2B1/2B2, 3A1/2
and 2A, whereas CYP2E1 and 1A are less affected™.
The deethylation rate was not affected by the inhibitor,
suggesting that CYP2E1, and possibly CYP1A, could be
the main isoforms involved in this pathway.

According to a previous report, the enzymatic activity
of CYP2E! increased with DEN treatment”. This is
congruent with the patticipation of this isoform in DEN
metabolism!*!. However, CXB did not have any effect
on this increase, suggesting that there is no contribution
of CYP2E1 to the chemoprotective effect of CXB.
On the other hand, CXB reversed the effect of DEN
on CYP1A1-specific EROD activity. A decrease in the
CYP1A1 enzyme activity in preneoplastic lesions induced
by DEN has been previously reported[zs]. Induction of
CYP1AT1 has been related to chemoprevention[zq; thus,
the induction of this isoform by CXB could explain its
chemopreventive effect, but comparing the levels of
enzymatic activity induced reveals that its participation is
probably minor compared to CYP2B1/2. Additionally,
CYP2A was not affected by CXB, and considering that it
is partially affected by SKF-525A, this isoform could be
involved in the deethylation reaction of DEN, although
to a lesser extent than CYP2ET.

This is the first report that describes the effect of CXB
on hepatic CYP regulation. Other chemoprotectors have
been shown to act in a similar way. For example, among
their multiple effects, diallyl sulfide, indole-3-carbinol,
d-limonene and bicyclol induced the enzymatic activity
of several CYP isoforms, including CYPZBl/Zm’Zﬁ].
In particular, the effect of bicyclol on CYP2B1 was

associated with an increase in the denitrosation rate of
DEN™. In that case, bicyclol reduced the Km values
for denitrosation below the values of deethylation,
which may be attributed to the induction of specific
CYPs. According to these results on DEN metabolism,
the chemopreventive CXB effect in the MRH model
could be similar to that of bicyclol”, mediated mainly
by the 2B1/2 isoform. Isoforms of the 1A, 2A, 2B and
2E CYP families share a broader overlap in substrate
selectivity. In addition, a single enzyme can bind a variety
of substrates, multiple substrates, and/or generate
multiple products from a single substrate, which makes
it difficult to discriminate between these possibilities in
in vivo systems” ™. Further studies are required to clarify
the mechanism by which CXB induces the denitrosation
of DEN, and whether this is generated simply by the
preferential induction of isoforms or by other effects.

In summary, the modulation of several hepatic CYPs
by CXB modifies the bioactivation of DEN, favoring
detoxification »ia denitrosation. This pathway may
constitute an additional mechanism of action to explain
the chemoprotective effects of CXB at the initiation
stage in this hepatocarcinogenesis model.
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Background

Celecoxib, a non-steroidal antiinflammatory drug, is associated with a reduced
incidence of several types of cancer, including hepatocellular carcinoma.
Study of the mechanism of action has been possible by means of animal
models. In the modified resistant hepatocyte model, celecoxib has shown
a chemoprotector effect in the development of liver preneoplastic lesions;
however, the action mechanism has not been defined completely.

Research frontiers

Diethylnitrosamine bioactivation is a crucial event in the initiation stage of
the modified resistant hepatocyte model, a process dependent on hepatic
cytochrome P450 (CYP). Therefore, modulation of liver CYP provides molecular
targets for chemoprevention. This study demonstrates that the chemopreventive
effect of celecoxib is mediated by changes in diethylnitrosamine metabolism via
CYP regulation.

Innovations and breakthroughs

Recent investigations have demonstrated several mechanisms through which
celecoxib exerts its chemoprotector effect. However, this is the first report that
describes the capacity of celecoxib to modulate liver CYP expression and
explains how the preferential induction of CYP2B1/2 activates the detoxification
pathway by increasing nitrite formation. These effects represent an additional
mechanism to elucidate the chemopreventive activity of celecoxib.
Applications

This study contributes to the understanding of the mode of action of celecoxib,
which may represent a future strategy for therapeutic intervention in the
treatment of patients with a high risk of suffering hepatocellular carcinoma.
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Terminology

CYP is hepatic microsomal protein involved in the phase I metabolism.
Celecoxib is a nonsteroidal anti-inflammatory drug that specifically inhibits
cyclooxygenase-2. Diethylnitrosamine is a carcinogen initiator used in the
modified resistant hepatocyte model.

Peer review

The authors examined the capability of celecoxib to modulate CYP as part of
its chemopreventive mechanism in the modified resistant hepatocyte model.
The results suggest that celecoxib favors the diethylnitrosamine detoxification
and contribute to clarifying the chemopreventive mechanism in the chemical
hepatocarcinogenesis of rat.
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Abstract

AIM: To prospectively investigate the efficacy of the
revised Vienna Classification for diagnosing colorectal
epithelial neoplastic lesions in cold biopsy specimens.

METHODS: Patients were selected for inclusion if
they had colorectal epithelial lesions that were not
considered suitable for direct endoscopic resection.
These included colorectal polyps = 10 mm and lesions
suspected of being carcinomas capable of invading
the colorectal submucosa or beyond, including
strictures, based on the cold biopsies obtained from
each lesion prior to resection. We investigated the
relationship between diagnoses based on cold biopsy
samples using the revised Vienna Classification and
resected specimens of the same lesions, and the
therapeutic implications of diagnoses made using the
revised Vienna Classification. The same cold biopsy
specimens were also examined using the Japanese
Group Classification guidelines, and compared with the
resected specimens of the same lesions for reference.

RESULTS: A total of 179 lesions were identified.
The sensitivity, specificity, positive and negative

predictive values of the revised Vienna Classification
for distinguishing between intramucosal lesions
and submucosal invasive carcinomas in cold biopsy
specimens was 22.2%, 100%, 100%, and 71.4%,
respectively, and for distinguishing between
intramucosal lesions and those invading the submucosa
or beyond was 59.7%, 100%, 100%, and 37.6%,
respectively. The sensitivity, specificity, positive and
negative predictive values of the Japanese Group
Classification for distinguishing between intramucosal
lesions and submucosal invasive carcinomas in cold
biopsy specimens was 83.3%, 91.4%, 83.3%, and
91.4%, respectively, and for distinguishing between
intramucosal lesions and those invading the submucosa
or beyond was 95.1%, 91.4%, 97.9%, and 82.1%,
respectively. A total of 137 of 144 carcinomas that had
invaded the submucosa or beyond and three high-grade
intraepithelial neoplasias were diagnosed as “carcinoma”
using the Japanese Group Classification system.

CONCLUSION: The revised Vienna Classification for
cold biopsy specimens has high positive predictive
value in the diagnosis of colorectal carcinoma invasive
to the submucosa or beyond.

© 2009 The WIG Press and Baishideng. All rights reserved.

Key words: Biopsy; Cancer; Colonoscopy; Colorectal
epithelial neoplasia; Revised Vienna Classification

Peer reviewer: Takayuki Yamamoto, MD, Inflammatory
Bowel Disease Center, Yokkaichi Social Insurance Hospital,
10-8 Hazuyamacho, Yokkaichi 510-0016, Japan

Tominaga K, Fujinuma S, Endo T, Saida Y, Takahashi K,
Maetani I. Efficacy of the revised Vienna Classification
for diagnosing colorectal epithelial neoplasias. World J
Gastroenterol 2009; 15(19): 2351-2356 Available from: URL:
http://www.wjgnet.com/1007-9327/15/2351.asp DOI: http://
dx.doi.org/10.3748/wjg.15.2351

INTRODUCTION

Considerable discrepancies have been reported between
diagnoses of colorectal epithelial neoplastic lesions made
by Western and Japanese pathologists from endoscopic
cold biopsies and resected specimens of the same
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lesions!™?. Japanese pathologists have distinguished five
groups of lesions within the spectrum of colorectal
epithelial neoplasia for cold biopsy specimens [Japanese
Group Classification (JGC)], namely: normal or benign
changes (inflammation/hyperplasia) without atypia [Group
1 (G1)]; non-neoplastic lesions with atypia resulting from
inflammation, hyperplasia or regeneration [Group 2
(G2)]; neoplastic lesions with low-grade atypia, including
adenomas with mild or moderate atypia and lesions
difficult to diagnose as neoplastic or non-neoplastic
[Group 3 (G3)]; neoplastic lesions strongly suspected
of carcinoma, including adenomas with severe atypia
[Group 4 (G4)]; and definite carcinoma [Group 5 (G5)],
irrespective of intramucosal or submucosal invasion",
This different criterion for the diagnosis of “colorectal
carcinoma” may be the reason why there are fewer
discrepancies between diagnoses from cold biopsies and
resected specimens by Japanese pathologists.

In the clinical setting, cold biopsies are required
to facilitate management decisions for large and/or
advanced lesions. The therapeutic implications of
resecting adenomatous polyps equal to or larger than
10 mm (= 10 mm) should be considered carefully
because these polyps are at risk of becoming submucosal
invasive carcinomas”. Compared to the endoscopic
diagnosis of colorectal polyps including submucosal
invasive carcinomas, the endoscopic diagnosis of
more advanced colorectal carcinomas rarely presents
a problem and can be referred for surgical resection'”,
However, histopathologic confirmation of these lesions
from cold biopsy specimens should always be sought.
Discrepancies between diagnoses based on cold biopsies
and resected specimens of the same lesions are more
likely to occur for these large and/or advanced lesions
because cold biopsy-based diagnoses are subject to the
limitations of superficiality and sampling errors”. In
contrast, direct endoscopic resection (ER) without prior
cold biopsy of small (< 10 mm) colorectal polyps is
feasible and histopathologic examination of completely
resected lesions enables adequate diagnosis and
appropriate treatment, therefore, cold biopsies for small
polyps are not mandatory.

Diagnostic discrepancies do not matter to patients
if Western and Japanese physicians understand the
implications of their respective pathology reports and
apply management strategies that ate appropriate to the
needs of their patients”. However, continued attempts
to unify Western and Japanese reporting systems are
desirable because merging the terminologies of these
systems will help codify the advantages of each into a
language that is universally understood”.

To overcome the differences between the conventional
Western criteria and the JGC, the Vienna Classification
attempted to combine the basic concepts of the
conventional Western criteria, which emphasizes that
invasion is an indicator of metastatic potential, with
the strong points of the JGC, which values consistency
between diagnoses of cold biopsy and resected
specimens™. In the revised Vienna Classification (rVC),
histopathologic diagnoses are classified into five categories

according to neoplastic severity and depth of invasion.
This classification also distinguishes between epithelial
neoplastic lesions limited to the mucosa and those
invading the submucosa®.

To examine the efficacy of the rVC for diagnosing
colorectal polyps = 10 mm, and colorectal lesions
suspected of being carcinomas invasive to the submucosa
or beyond, including strictures, we prospectively
compared the diagnoses from cold biopsy specimens
using the rVC guidelines with the diagnoses from resected
specimens of the same lesions using the World Health
Organization (WHO) classification”, We investigated the
value of the rVC system for distinguishing intramucosal
lesions from those capable of invading the submucosa or
beyond, with special reference to distinguishing between
intramucosal lesions and submucosal invasive carcinomas
because of the different therapeutic implications among
these lesions. In addition, the same cold biopsy specimens
were examined using the JGC guidelines and the resulting
diagnoses compared to those obtained from the resected
specimens of the same lesions, graded according to the
WHO classification.

MATERIALS AND METHODS

Patients

In total, 5465 colonoscopies, sigmoidoscopies or
proctoscopies were performed prospectively on 3719
patients at the Toho University Ohashi Medical Center,
Tokyo, Japan, between January 2001 and December
2003. The study was approved by the Toho University
Ohashi Hospital ethics committee. Signed informed
consent was obtained from all participating patients. This
study was performed in accordance with the Helsinki
Declaration.

Inclusion/exclusion criteria

Patients were selected for inclusion in this study if they
had colorectal epithelial lesions that were not considered
suitable for direct ER. These included colorectal polyps
= 10 mm and lesions suspected of being carcinomas
capable of invading the colorectal submucosa or
beyond, including strictures, based on the cold biopsies
obtained from each lesion prior to resection. The
histopathologic diagnosis of each cold biopsy specimen
was compared with the final histopathologic diagnosis
of each resected lesion. Exclusion ctriteria included: no
epithelial lesions; polyps < 10 mm; polyps = 10 mm
and lesions suspected of being carcinomas invasive to
the submucosa or beyond, including strictures, but with
no cold biopsy specimens; the inability to compare the
histopathologic diagnosis of cold biopsy specimens
with the final histopathologic diagnosis of the resected
lesion; carcinoid tumors; familial adenomatous
polyposis; inflammatory bowel disease; local recurrence
after resection for epithelial neoplastic lesions; and the
inability to give informed consent.

Endoscopic evaluation
All lesions were diagnosed macroscopically using
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conventional colonoscopes (CF-2001, 2301, or 2401I;
Olympus Co, Ltd, Tokyo, Japan) by endoscopists who
had performed more than 500 colonoscopic procedures
by direct visualization. If necessary, the lesions were
then delineated using 0.1% indigo carmine solution.
Polyps and eatly colorectal carcinomas were classified
as I p (pedunculated type), [ sp (semipedunculated
type), I's (sessile type), M a (superficial elevated type),
Ib (superficial flat type), or IIc (superficial depressed
type) according to the criteria outlined by the Japanese
Society for Cancer of the Colon and Rectum'”. Early
colorectal carcinoma was defined as carcinoma with
invasion limited to the mucosa or submucosa, regardless
of the presence or absence of lymph node metastases'".
Lesions that had become invasive carcinomas and had
advanced into the muscularis propria or beyond were
classified as exophytic/fungating, endophytic/ulcerative,
diffusely infiltrative/linitis plastica, or annular according
to the WHO classification"”.

Measurements of lesions and tissue sampling

The size of each lesion was estimated 7 sifu by using
a fully opened standard biopsy forcep (8 mm) (FB-
24Q)-1; Olympus) adjacent to the lesion, and measured
after resection. The cold biopsies were performed using
the same forceps (FB-24Q-1; Olympus). The number
of cold biopsy specimens and the areas biopsied were
dependent on the discretion of each endoscopist; if
possible, specimens were obtained from different areas,
and included the edges and the center of the lesion.

Treatment modality

Treatment modality was dependent on the size of the
lesion, the endoscopic assessment of the depth of
invasion and the degree of stricture, and on factors
such as the patient’s age and morbidity. This was also
aided by the histopathologic diagnoses from cold biopsy
specimens according to the JGC as routinely practiced.

Histopathologic evaluation

The cold biopsy specimens were fixed with 10% buffered
formalin, embedded in paraffin, and stained with
hematoxylin and eosin. The only clinical information
available to the examining pathologists was that the
specimen in question represented a biopsy/biopsies of
a colorectal epithelial lesion. All cold biopsy specimen
slides were examined independently by two experienced
pathologists, and all discrepancies were resolved by a
conjoint review of the slides in question. Histopathologic
type and grade was evaluated according to the WHO
classification"”. Histopathologic diagnosis of each cold
biopsy specimen was made using both the rtVC and JGC
guidelineslz"”. If more than one cold biopsy specimen was
taken, the most advanced diagnosis was taken as the final
diagnosis of the lesion. After resection, tissue samples of
the entire lesion were cut from resected specimens that
had been fixed in 10% buffered formalin, embedded in
paraffin, and stained with hematoxylin and eosin. The
histopathologic diagnoses of resected specimens were
made for each lesion using the WHO classification!”.

The relationship between the diagnoses of cold biopsy
specimens using the rVC and JGC guidelines, and the
depth of invasion in resected specimens of the same
lesions was investigated.

Statistical analysis

The sensitivity and specificity, and positive and negative
predictive values were all calculated with 95% confidence
intervals (CD)!"". The varying proportion of categorical
variables between two groups (i.e. intramucosal lesions
versus submucosal invasive carcinomas, and intramucosal
lesions wersus those invading the submucosa or beyond)
was tested by Fisher’s exact test. Statistical significance
was defined as P < 0.05.

RESULTS
Clinicopathologic data

One patient with subserosal invasive transverse colon
carcinoma with three cold biopsy specimens was excluded
from the analysis because all three specimens showed
necrotic tissue only. There were 171 patients (93 men,
78 women; mean age, 60.9 years; range, 33-93) with 179
lesions. A single lesion was found in 165 (96.5%) cases
with five (2.9%) and one (0.6%) patients having two or
four lesions, respectively. Ten lesions were located in
the cecum (5.6%), 34 in the ascending colon (19.0%),
25 in the transverse colon (14.0%), 11 in the descending
colon (6.1%), 46 in the sigmoid colon (25.7%), and 53 in
the rectum (29.6%). Eight lesions were classified as I p
(4.5%), seven as I sp (3.9%), 20 as I's (11.2%), 13 as 1I
a (7.3%), six as [la + Ilc (3.4%), seven as exophytic/
fungating (3.9%), 63 as endophytic/ulcerative (35.2%),
and 55 as annular (30.7%). The lesions ranged from 10
to 180 mm in diameter (mean, 46.8 mm). No carcinomas
< 10 mm invading the submucosa or beyond were
found. Ileocecal resection (7 = 7), right hemicolectomy
(n = 40), partial resection of the transverse colon
(n = 6), left hemicolectomy (7 = 5), partial resection of
the descending colon (7 = 3), sigmoidectomy (# = 32),
anterior resection (# = 37), abdominoperineal resection
(n =), subtotal colectomy (» = 4), Hartmann’s procedure
(n = 3), transsacral resection (7 = 1), transanal resection
(n = 4), and ER (» = 30) procedures were performed.

Histopathologic diagnoses of cold biopsy specimens
from 179 lesions

A total of 404 cold biopsy specimens were obtained
from 179 lesions, ranging from one to six specimens per
lesion (mean, 2.3). Five inadequate specimens [exudative
material (2); granulation tissue (2); necrotic tissue (1)]
were excluded; therefore, 399 cold biopsy specimens
were included in the analysis. The histopathologic
type and grade of each cold biopsy specimen was
classified as follows: four non-neoplastic lesions; one
indefinite neoplastic lesion; 31 low-grade intraepithelial
neoplasias; 55 high-grade intraepithelial neoplasias; 69
well-differentiated adenocarcinomas; 16 moderately
differentiated adenocarcinomas; and three pootly
differentiated adenocarcinomas.
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Table 1 Relationship between the histopathologic diagnoses of cold biopsy specimens using the revised Vienna Classification and the

depth of invasion in resected specimens of the same lesions

Invasion depth’ The revised Vienna Classification Total (%)
C1 c2 Cc3 C4.1 C4.2 C4.3 C4.4 C5
Non-N 2 0 0 0 0 0 0 0 2 (1.1)
LGIN 0 0 12 0 0 0 0 0 12 (6.7)
HGIN 0 0 16 2 1 0 2 0 21 (11.7)
Submucosa 0 0 2 1 0 3 8 4 18 (10.1)
MP or beyond 2 1 1 0 6 4 30 82 126 (70.4)
Total (%) 422 1(0.6) 31 (17.3) 57 (31.8) 86 (48.0) 179 (100)

C: Category; Non-N: Non-neoplastic; LGIN: Low-grade intraepithelial neoplasia; HGIN: High-grade intraepithelial neoplasia; MP: Muscularis propria. 'The
histopathologic diagnoses of resected specimens were made using the World Health Organization classification. The comparison of two groups (intramucosal
lesions (i.e. Non-N, LGIN and HGIN) versus submucosal invasive carcinomas) tested by Fisher’s exact test showed P = 0.01. The comparison of two groups

(intramucosal lesions versus those that had invaded the submucosa or beyond) tested by Fisher’s exact test showed P < 0.001.

Table 2 Relationship between the histopathologic diagnoses of cold biopsy specimens using the Japanese Group Classification and

the depth of invasion in resected specimens of the same lesions

Invasion depth’ The Japanese Group Classification Total (%)
G1 G2 G3 G4 G5
Non-N 2 0 0 0 0 2(1.1)
LGIN 0 0 12 0 0 12 (6.7)
HGIN 0 0 16 2 3 21 (11.7)
Submucosa 0 0 2 1 15 18 (10.1)
MP or beyond 2 1 1 0 122 126 (70.4)
Total (%) 422 1(0.6) 31 (17.3) 3(17) 140 (78.2) 179 (100)

G: Group. 'The histopathologic diagnoses of resected specimens were made using the World Health Organization classification. The comparison of two

groups [intramucosal lesions (i.e. Non-N, LGIN and HGIN) versus submucosal invasive carcinomas] tested by Fisher’s exact test showed P < 0.0001. The
comparison of two groups (intramucosal lesions versus those that had invaded the submucosa or beyond) tested by Fisher’s exact test showed P < 0.0001.

Relationship between the diagnoses of cold biopsy
specimens made under the rVC guidelines and the
depth of invasion in resected specimens

The histopathologic diagnoses of 399 cold biopsy
specimens made using the rVC guidelines were as
follows: 51 for C1; one for C2; 50 for C3; four for C4.1;
14 for C4.2; 28 for C4.3; 98 for C4.4; and 153 for C5.
The final tVC diagnoses for the 179 lesions included
four C1 lesions, one C2 lesion, 31 C3 lesions, 57 C4
lesions, and 86 C5 lesions. Table 1 shows the relationship
between the final histopathologic diagnoses of the cold
biopsy specimens using the rVC criteria and the depth
of invasion in resected specimens of the same lesions.
The resected specimens were diagnosed as follows:
35 intramucosal lesions (two non-neoplastic lesions;
12 low-grade intraepithelial neoplasias; 21 high-grade
intraepithelial neoplasias); 18 submucosal lesions; and
126 lesions in the muscularis propria or beyond. The
sensitivity of the rVC system to distinguish intramucosal
lesions from submucosal invasive carcinomas was 22.2%
(95% CI, 3.0%-41.4%), with a positive predictive value
of 100%. Specificity and negative predictive value were
100% and 71.4% (95% CI, 58.8%-84.1%), respectively.
The comparison of two groups (intramucosal lesions
versus submucosal invasive carcinomas) tested by Fisher’s
exact test showed P = 0.01. The sensitivity of the rVC
system to distinguish intramucosal lesions from lesions
invasive to the submucosa or beyond was 59.7% (95%
CI, 51.7%-67.7%), with a positive predictive value of

100%. Specificity and negative predictive value were
100% and 37.6% (95% CI, 27.7%-47.4%), respectively.
The comparison of two groups (intramucosal lesions
versus those that had invaded the submucosa or beyond)
tested by Fisher’s exact test showed P < 0.001.

Relationship between the diagnoses of cold biopsy
specimens made under the JGC guidelines and the
depth of invasion in resected specimens
Histopathologic diagnoses of 399 cold biopsy specimens
made using the JGC criteria were as follows: 51 specimens
in G1; one in G2; 50 in G3; four in G4; and 293 in G5.
The final diagnoses for the 179 lesions using the JGC
guidelines were as follows: four G1 lesions; one G2 lesion;
31 G3 lesions; three G4 lesions; and 140 G5 lesions. Table 2
shows the relationship between the final histopathologic
diagnoses of the cold biopsy specimens using the JGC
guidelines and the depth of invasion in resected specimens
of the same lesions. The histopathologic diagnoses
made for the 179 resected specimens are described in
the section above. The sensitivity of the JGC system to
distinguish intramucosal lesions from submucosal invasive
carcinomas was 83.3% (95% CI, 66.1%-100%), with a
positive predictive value of 83.3% (95% CI, 66.1%-100%).
Specificity and negative predictive value were 91.4% (95%
CI, 82.2%-100%) and 91.4% (95% CI, 82.2%-100%),
respectively. The comparison of two groups (intramucosal
lesions versus submucosal invasive carcinomas) tested by
Fisher’s exact test showed P < 0.0001. The sensitivity of
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the JGC system to distinguish intramucosal lesions from
lesions invasive to the submucosa or beyond was 95.1%
(95% CI, 91.6%-98.7%), with a positive predictive value
of 97.9% (95% Cl, 95.5%-100%). Specificity and negative
predictive value were 91.4% (95% CI, 82.2%-100%)
and 82.1% (95% CI, 70.0%-94.1%), respectively. The
comparison of two groups (intramucosal lesions versus
those that had invaded the submucosa or beyond) tested
by Fisher’s exact test showed P < 0.0001. Three high-
grade intraepithelial neoplasias and 137 of 144 carcinomas
that had invaded the submucosa or beyond were

diagnosed as “carcinoma” (G5) under the JGC guidelines.

DISCUSSION

From a therapeutic point of view, the most important
histopathologic distinction in cold biopsy specimens
taken from colorectal epithelial neoplastic lesions
is whether there is evidence of invasion into the
submucosa (or beyond). Histopathologic confirmation
of lesions using cold biopsy specimens are ideal for
predicting the therapeutic implications of colorectal
epithelial neoplasia that cannot be treated by direct ER.
We have shown that the rVC system had a high positive
predictive value (100%) in diagnosing submucosal
invasive carcinomas and catcinomas that had invaded
the muscularis propria or beyond from cold biopsy
specimens. These results may provide both patients and
physicians with valuable information that will facilitate
management decisions.

In cases of colorectal polyps, Livstone e# al™
reported 13 discrepancies (26%) between the diagnoses
from single fractional biopsies and the final diagnoses
of colonic lesions in 42 patients with 50 colonic polyps
(0.8 to 4.5 cm in diameter). Of these discrepancies, four
carcinomas invasive to the submucosa or beyond were
found; adenomatous epithelium was detected in the
fractional biopsies from two cases and normal colonic
epithelium in the other two cases". Pugliese ez al”
reported that among 53 patients with 59 colorectal
polyps (= 5 mm), seven cases had carcinomas that had
invaded the submucosa ot beyond, and four of these had
been underestimated from the cold biopsy specimens.
Gondal e# al'” reported that among 442 patients with a
total of 532 colorectal adenomas (= 2 mm) biopsied by
flexible sigmoidoscopy and removed by colonoscopy,
the assessment of the intraepithelial neoplasia status was
changed in 51 adenomas (10%), and 38 (7%) of these
had been underestimated from the cold biopsy diagnoses
compared with the diagnoses based on polypectomy
samples. Of these lesions, 389 (73%) were < 10 mm
in diameter. In addition, four carcinomas invading the
submucosa or beyond had been underestimated as being
low-grade or high-grade intracpithelial neoplasiasm.

These observations suggest that cold biopsy-based
diagnoses underestimate histopathologic diagnoses
of the resected lesions in some cases of colorectal
epithelial neoplastic lesions. In our study, the rVC system
underestimated the distinction between intramucosal
lesions and submucosal invasive carcinomas in 26.4%

(14/53) of lesions. The sensitivity of the rVC system
for distinguishing between intramucosal lesions and
submucosal invasive carcinomas was poor (22.2%).
Therefore, histopathologic examination of completely
resected lesions was essential for the adequate diagnosis
and appropriate treatment of the colorectal polyps
including submucosal invasive carcinomas

Overall, the rVC system had a high specificity
(100%) for the histopathologic diagnoses of carcinomas
invasive to the colorectal submucosa ot beyond, whereas
the sensitivity was poor (59.7%). The rVC system
underestimated the distinction between intramucosal
lesions and lesions that invaded the submucosa ot beyond
in 32.4% (58/179) of lesions. The poor sensitivity and
high underestimation rate of the rVC system was caused
by the high prevalence (80.4%) of submucosal or beyond
invasive colorectal carcinomas in our cohort, and because
the pathologists used invasion of the submucosa or
beyond as an obligatory criterion for the diagnosis of
carcinoma.

Direct ER without prior cold biopsy of small
(< 10 mm) lesions is usually feasible and histopathologic
examination of completely resected lesions enables
adequate diagnosis and appropriate treatment. Therefore,
cold biopsies for small lesions are not needed and our
cases did not include these lesions. Under the JGC ctiteria,
137 of 144 carcinomas that invaded the submucosa or
beyond were diagnosed as “carcinoma” (i.e. G5). The
diagnostic criteria for colorectal carcinoma according to
the JGC guidelines appear to attach more importance
on nuclear features and glandular structures, and the
presence of evident invasion into the submucosal layer
is not considered mandatorym. Therefore, although the
cold biopsy forceps were usually capable of sampling
intramucosal lesions only, the diagnosis of “carcinoma”
was possible under the JGC guidelines. For the same
reason, distinguishing between intramucosal lesions
and those invasive to the submucosa or beyond, or
overestimating intramucosal lesions as those invasive to
the submucosa or beyond was not a problem under the
rVC guidelines, whereas three high-grade intraepithelial
neoplasias were diagnosed as “carcinomas” using the JGC
system.

Lesions can be diagnosed as low-grade dysplasia
in the West and as carcinomas in Japan due to the
differences in interpreting nuclear and structural
features!". Japanese pathologists consider these features
as clues for the diagnosis of carcinoma, but Western
pathologists either do not take these features into
consideration (such as rounded nuclei and variable shape
of glands) or do not attach similar importance to these
features with regard to the severity of dysplasia (such
as marked hyperchromatism of nuclei and enlarged
prominent nucleoli)m. These different histopathologic
interpretations of the nuclear and structural features
of lesions between Western and Japanese pathologists
require further investigation.

The use of the rVC guidelines for cold biopsy
specimens has a high positive predictive value in
diagnosing carcinomas invasive to the colorectal

www.wjgnet.com



2356  ISSN 1007-9327  CN 14-1219/R

World J Gastroenterol

May 21, 2009 Volume 15  Number 19

submucosa or beyond. However, it is of limited value in
predicting the depth of invasion assigned to the resected
specimens, especially for the diagnosis of submucosal
invasive carcinomas. This should be supplemented by
endoscopic assessment of the depth of invasion.

COMMENTS

Background

Large differences have been found between Western and Japanese
pathologists in their diagnosis of colorectal epithelial neoplastic lesions. To
overcome the differences between the conventional Western and the Japanese
criteria, the Vienna Classification attempted to combine the basic concepts
of the conventional Western criteria, which emphasizes that invasion is an
indicator of metastatic potential, with the strong points of the Japanese criteria,
which values consistency between diagnoses from cold biopsies and resected
specimens. In the revised Vienna Classification, histopathologic diagnoses
are classified into five categories according to neoplastic severity and depth
of invasion. However, the efficacy of the revised Vienna Classification for
diagnosing colorectal epithelial neoplastic lesions has not been reported.
Research frontiers

Diagnostic discrepancies do not matter to patients if Western and Japanese
physicians understand the implications of their respective pathology reports and
apply management strategies that are appropriate to the needs of their patients.
However, continued attempts to unify Western and Japanese reporting systems
are desirable because merging the terminologies of these systems will help
codify the advantages of each into a language that is universally understood.

Innovations and breakthroughs

This is the first report investigating the efficacy of the revised Vienna
Classification for diagnosing colorectal epithelial neoplastic lesions in cold
biopsy specimens.

Applications

The revised Vienna Classification of colorectal epithelial neoplastic lesions
seeks to be more closely in tune patient management, however, it should be
emphasized that cold biopsy-based diagnoses are subject to the limitations of
superficiality and sampling errors.

Peer review

The authors prospectively investigated the efficacy of the revised Vienna
Classification for diagnosing colorectal epithelial neoplastic lesions in cold biopsy
specimens. The studies are well done, and the manuscript is well written.
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Abstract

AIM: To clarify the characteristic features of biliary le-
sions in patients with autoimmune pancreatitis (AIP)
and compare them with those of primary sclerosing
cholangitis (PSC).

METHODS: The clinicopathological characteristics of
34 patients with sclerosing cholangitis (SC) associated
with AIP were compared with those of 4 patients with
PSC.

RESULTS: SC with AIP occurred predominantly in el-
derly men. Obstructive jaundice was the most frequent
initial symptom in SC with AIP. Only SC patients with
AIP had elevated serum IgG4 levels, and sclerosing
diseases were more frequent in these patients. SC pa-
tients with AIP responded well to steroid therapy. Seg-
mental stenosis of the lower bile duct was observed
only in SC patients with AIP, but a beaded and pruned-
tree appearance was detected only in PSC patients.
Dense infiltration of IgG4-positive plasma cells was de-
tected in the bile duct wall and the periportal area, as
well as in the pancreas, of SC patients with AIP.

CONCLUSION: SC with AIP is distinctly different from
PSC. The two diseases can be discriminated based on
cholangiopancreatographic findings and serum IgG4
levels.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Autoimmune pancreatitis (AIP) is a unique form of pan-
creatitis in which autoimmune mechanisms are suspected
of being involved in the pathogenesis. AIP has many
clinical, radiological, serological and histopathological
characteristics: (1) elderly male preponderance; (2) initial
symptom is frequently painless obstructive jaundice; (3)
occasional association with impaired pancreatic endo-
crine or exocrine function, and various extrapancreatic
lesions; (4) favorable response to steroid therapy; (5)
radiological findings of irregular narrowing of the main
pancreatic duct and enlargement of the pancreas; (6) se-
rological findings of elevated serum y globulin, IgG, or
IgG4 levels, along with the presence of some autoanti-
bodies; and (7) histopathological findings of dense infil-
tration of T lymphocytes and IgG4-positive plasma cells
with fibrosis and obliterative phlebitis in the pancreas' ™.
Bile duct stenosis occurs frequently with AIP, and the
major initial symptom in AIP patients is obstructive
jaundice. The lower portion of the common bile duct
is frequently stenotic. However, when AIP patients de-
velop stenosis in the intrahepatic bile duct, the cholan-
giographic appearance is similar to that of primary scle-
rosing cholangitis (PSC)™Y. PSC is a progressive disease
involving the intra- and extra-hepatic bile ducts. Despite
therapy, PSC sometimes leads to liver cirrhosis. Howev-
et, since AIP patients respond well to steroid therapy, it
is necessary to discriminate between sclerosing cholangi-

tis (SC) associated with AIP and PSC. This study aimed
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to clarify the characteristic features of biliary lesions in
AIP patients and compare them with those of PSC.

MATERIALS AND METHODS

Study patients

Over a 27-year-period, 43 patients (36 male and 7 female,
average age 66.4 years) at Tokyo Metropolitan Komagome
Hospital were diagnosed with AIP based on the follow-
ing clinicopathological criteria: irregular narrowing of the
main pancreatic duct on endoscopic retrograde pancrea-
tography (# = 43), pancreatic enlargement on ultraso-
nography (US) or computed tomography (CT) (» = 42),
presence of autoantibodies (7 = 22), elevated serum IgG4
level in excess of 135 mg/dL (# = 31), characteristic his-
tological findings in the pancreas (7 = 12), and responsive-
ness to steroid therapy (# = 32). In the 43 AIP patients, 34
had SC (lower bile duct in 34, and intrahepatic bile duct in
4). During the same time, 4 patients were diagnosed with

PSC according to appropriate criteria!®.,

Methods

The stenotic portion of the bile duct was examined by
endoscopic retrograde cholangiopancreatography and/or
magnetic resonance cholangiopancreatography, and wall
thickening of the bile duct in which stenosis was not
obvious on cholangiography was assessed on CT and
US. Two experienced gastroenterologists retrospectively
reviewed these imaging findings without information on
the patients. Extrapancreatic lesions, including sclerosing
sialadenitis, sclerosing cholecystitis, and retroperitoneal
fibrosis, were evaluated on physical examination, CT, and
US. Serum IgG4 levels were measured in 30 AIP patients
and 2 PSC patients. Histological examination and immu-
nostaining with anti-IgG4 antibody were performed on
specimens of the extrahepatic bile duct (6 AIP patients
and 1 PSC patient) and liver (3 AIP and 2 PSC patients).

Statistical analysis

Statistical differences between the two groups were
analyzed first by the Kruskal-Wallis H-test, followed by
Mann-Whitney’s U-test if significant. Other analyses
were performed using Fisher’s exact test. In all tests, P <
0.05 was considered statistically significant.

RESULTS

Clinical features

Men were significantly more commonly affected by SC
with AIP than by PSC. Patients’ age at diagnosis was
significantly older in those with SC with AIP. Among
the initial symptoms, obstructive jaundice was the most
frequently observed in SC with AIP. Elevated serum
IgG4 levels were frequent in SC patients with AIP, but
not in the 2 PSC patients examined. Sclerosing diseases
were frequently associated with SC with AIP. Ulcerative
colitis was present in only 2 young PSC patients (Table 1).
Thirty-two SC patients with AIP were treated with steroid
therapy, and all of them showed a good response. All PSC

patients were treated with ursodeoxycholic acid, and 1

SC with AIP PSC P value
Average age (yr) 63.8 39.2 <0.01
Male/Female 29/5 1/3 <0.05
Obstructive jaundice +/- 30/4 0/4 <0.01
Elevated serum IgG4 +/- 26/30 0/2
Associated sclerosing disease +/- 20/14 0/4 <0.05
Associated ulcerative colitis +/- 0/34 2/2 <0.01

SC with AIP: Sclerosing cholangitis with autoimmune pancreatitis; PSC:

Primary sclerosing cholangitis.

Figure 1 Endoscopic retro-
grade cholangiography of
a patient with autoimmune
pancreatitis showing a
relatively long stricture of the
hepatic hilar bile duct.

patient underwent steroid therapy for associated ulcerative
colitis. Cholangiographic findings progressed gradually
in three PSC patients, and one patient ultimately required
liver transplantation. All SC patients with AIP had a
favorable outcome without liver failure.

Cholangiopancreatographic findings

On pancreatography, narrowing of the main pancre-
atic duct was detected in all SC patients with AIP, but
no abnormal findings were detected in any of the PSC
patients. On cholangiography, the intrahepatic bile duct
was involved in all PSC patients, but was involved in only
four SC patients with AIP (Figure 1). Segmental stenosis
of the lower bile duct was observed in all SC patients
with AIP, but was not detected in any of the PSC pa-
tients. Extensive involvement of the bile duct, showing
widespread wall thickening of the middle and upper
bile duct where stenosis was not obvious on cholangi-
ography, was detected only in 14 SC patients with AIP,
although there was no significant difference between the
two groups. A diffusely distributed, beaded and pruned-
tree appearance and diverticular formation were detected
only in PSC patients (Figure 2 and Table 2). A long stric-
ture was detected in the hepatic hilar region in all 4 SC
patients with AIP involving the intrahepatic bile duct.

Histological and immunohistochemical findings

In PSC, the hilar bile duct displayed diffuse fibrosis with
moderate lymphoplasmacytic infiltration. The liver of
PSC patients showed features of biliary cirrhosis, and
fibro-obliterative lesions characterized by onion skin-
like periductal fibrosis with predominantly lymphocytic
infiltration were observed around the intrahepatic bile
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Table 2 Cholangiopancreatographic differences between

sclerosing cholangitis with autoimmune pancreatitis and primary
sclerosing cholangitis

SC with AIP PSC P value

Narrowing of the main pancreatic duct +/- 34/0 0/4 <0.01
Stenosis of the intrahepatic bile duct +/- 4/30 4/0 <0.01
Stenosis of the lower bile duct +/- 34/0 0/4 <0.01
Extensive bile duct wall thickening 14/20 0/4 NS

Beaded appearance 0/34 2/2 <0.01
Pruned-tree appearance 0/34 3/1 <0.01
Diverticular formation 0/34 2/2 <0.01

duct. However, infiltration of IgG4-positive plasma cells
was not detected in the bile duct or liver.

The histological findings of SC associated with AIP
included transmural fibrosis and dense lymphoplasma-
cytic infiltration of the bile duct wall, along with lym-
phoplasmacytic infiltration and fibrosis in the petiportal
area of the liver. Compared with PSC, lymphoplasma-
cytic infiltration was denser, the degree of fibrosis was
less severe, and the onion skin-like appearance was not
observed. Dense infiltration of IgG4-positive plasma
cells was detected in the bile duct wall (Figure 3A) and
the periportal area (Figure 3B), as well as in the pancreas,
of patients with AIP.

DISCUSSION

SC is a heterogeneous disease that may be associated with
choledocholithiasis, biliary tumort, or infection. SC of
unknown origin is called PSC. PSC is progressive despite
conservative therapy and involves the intra- and extrahe-
patic bile ducts, resulting in liver cirrhosis. The effect of
steroid therapy is questionable, and liver transplantation
currently provides the greatest hope for a possible cure.
It occurs among patients in their 30 and 40 s and is fre-

quently associated with inflammatory bowel disease™”.

Pancreatograms are not abnormal in most cases'”.
However, an analysis of 192 PSC patients in Japan
found that their characteristics differed from those in
Western counties, with regard to age distribution and
the incidence of complications[m]. In that analysis, the
patients were predominantly men, and two peaks in age
distribution at diagnosis (20-30 years and 50-70 years)
were identified. Compared to younger patients, those

aged 40 years or older displayed a lower incidence of

Figure 2 Endoscopic retro-
grade cholangiography of a
patient with primary sclero-
sing cholangitis showing
beaded and pruned-tree
appearance.

Figure 3 IgG4-immunostaining
of the bile duct (A) and liver (B)
of a patient with autoimmune
pancreatitis. Dense infiltration of
IgG4-positive plasma cells was
detected in the bile duct wall (A) and
the periportal area of the liver (B).

associated ulcerative colitis, whereas the incidence of
chronic pancreatitis was higher.

SC is frequently associated with AIP, and occurs pre-
dominantly in elderly men. The major initial symptom of
SC with AIP is obstructive jaundice, which differs from
PSC. The most prominent feature on cholangiography
for SC with AIP was stenosis of the lower bile duct.
When stenosis is found in the intrahepatic or the hilar
hepatic bile duct, the cholangiographic appearance is
very similar to that of PSC™. However, a long stricture
was detected in the hepatic hilar region in SC patients
with AIP, instead of the beaded and pruned-tree appear-
ance that is frequently observed in PSC. Widespread wall
thickening of the middle and upper bile ducts was also
detected only in SC patients with AIP.

SC patients with AIP responded dramatically well to
steroid therapy and showed a favorable outcome™”'",
Histologically, dense infiltration of IgG4-positive plasma
cells was detected in the bile duct wall and the periportal
area of SC patients with AIP, but it was not detected in
PSC patients. SC with AIP is sometimes associated with
sclerosing diseases such as sclerosing sialadenitis, scleros-
ing cholecystitis, or retroperitoneal fibrosis, and these sali-
vary, gallbladder, and retroperitoneal lesions show similar
histological findings to those in the bile duct and pancreas.
Furthermore, abundant infiltration of IgG4-positive plas-
ma cells is detected in various organs of AIP patients' .
Therefore, we proposed a new clinicopathological entity,
an IgG4-related sclerosing disease, which is histopatho-
logically characterized by extensive IgG4-positive plasma
cell and T lymphocyte infiltration of various organs. We
also suspect that AIP and SC with AIP is a pancreatic and
bile duct lesion of this systemic disease!”"”. Based on the
above findings, SC with AIP should be differentiated from
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PSC. In particular, since SC with AIP responds well to
steroid therapy, discrimination between the two diseases is
necessary before making therapeutic decisions. Clinically,
serum IgG4 levels and cholangiopancreatographic find-
ings are useful in differentiating between the two diseases.

Considering the predominance of elderly men, the
infrequent association with inflammatory bowel disease,
and the frequent association with chronic pancreatitis,
many older patients diagnosed with PSC in Japan may
actually have SC with AIP.

In conclusion, since SC with AIP is induced by dif-
ferent mechanisms to those in PSC, the condition should
be differentiated from PSC. The two diseases can be
discriminated based on their cholangiopancreatographic
findings and serum IgG4 levels.

COMMENTS

Background

When patients with autoimmune pancreatitis (AIP) develop stenosis in the intra-
hepatic bile duct, the cholangiographic appearance is similar to that of primary
sclerosing cholangitis (PSC). PSC is a progressive disease involving the intra-
and extrahepatic bile ducts.

Innovations and breakthroughs

Sclerosing cholangitis with AIP is distinctly different from PSC. Only SC patients
with AIP had elevated serum IgG4 levels and responded well to steroid therapy.
Segmental stenosis of the lower bile duct was observed only in SC patients
with AIP, but a beaded and pruned-tree appearance was detected only in PSC
patients. Dense infiltration of IgG4-positive plasma cells was detected in the
bile duct wall and the periportal area of SC patients with AIP.

Applications

Sclerosing cholangitis with AIP responds well to steroid therapy. The differential
diagnosis between sclerosing cholangitis with AIP and PSC is important to en-
sure optimal patient treatment.

Peer review

The authors described the characteristic features of biliary lesions in
autoimmune pancreatitis patients. The paper is well presented and the result
are interesting.
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Abstract

AIM: To assess the ability of endoscopic ultrasono-
graphy (EUS) to differentiate neoplastic from non-
neoplastic polypoid lesions of the gallbladder (PLGS).

METHODS: The uses of EUS and transabdominal
ultrasonography (US) were retrospectively analyzed in
94 surgical cases of gallbladder polyps less than 20 mm
in diameter.

RESULTS: The prevalence of neoplastic lesions with a
diameter of 5-10 mm was 17.2% (10/58); 11-15 mm,
15.4% (4/26), and 16-20 mm, 50% (5/10). The overall
diagnostic accuracies of EUS and US for small PLGs
were 80.9% and 63.9% (P < 0.05), respectively. EUS
correctly distinguished 12 (63.2%) of 19 neoplastic
PLGs but was less accurate for polyps less than 1.0 cm
(4/10, 40%) than for polyps greater than 1.0 cm (8/9,
88.9%) (P = 0.02).

CONCLUSION: Although EUS was more accurate than
US, its accuracy for differentiating neoplastic from
non-neoplastic PLGs less than 1.0 cm was low. Thus,
EUS alone is not sufficient for determining a treatment
strategy for PLGs of less than 1.0 cm.

© 2009 The WIG Press and Baishideng. All rights reserved.

Key words: Endoscopic ultrasonography; Neoplastic
lesion; Polypoid gallbladder lesion

Peer reviewer: Luis Bujanda, Professor, Donostia Hospital,
Avda. Sancho EI Sabio 21-3° C, San Sebastian 20010, Spain

Cheon YK, Cho WY, Lee TH, Cho YD, Moon JH, Lee JS,
Shim CS. Endoscopic ultrasonography does not differentiate
neoplastic from non-neoplastic small gallbladder polyps. World
J Gastroenterol 2009; 15(19): 2361-2366 Available from:
URL: http://www.wjgnet.com/1007-9327/15/2361.asp DOI:
http://dx.doi.org/10.3748/wjg.15.2361

INTRODUCTION

Polypoid lesions of the gallbladder (GB) are increasingly
detected by ultrasonography (US). Indeed, 4%-7% of
healthy individuals have been reported to have polyps of
the GB"?. The significance of these polypoid lesions is
pootly understood, and the appropriate management of
these lesions is controversial. Although most GB polyps
are benign, some early carcinomas of the GB share
the same appearance as benign polyps. Currently, GB
polyps larger than 1 cm should be surgically removed
because of the increased risk of malignancym. On the
other hand, patients with smaller polyps usually require
repeated US and follow-up. Distinguishing between non-
neoplastic, neoplastic, and potentially malignant lesions
is a major diagnostic dilemma, and the therapeutic
options for these lesions remain controversial.

Endoscopic ultrasonography (EUS) is considered to
be superior to conventional US for imaging GB lesions,
because EUS can provide high-resolution images of
small lesions with higher ultrasound frequencies (7.5-
12 MHz »s5 3.5-5 MH2)"*". The improved accuracy of
EUS in imaging small GB lesions has been previously
reported in a surgical series” . However, polyps with a
maximum diameter of less than 10-15 mm are difficult to
differentially diagnose in many cases. The present study
assesses the predictive value of EUS in the differential
diagnosis of small polypoid lesions (maximum diameter,
< 20 mm) of the GB in a surgical series.

MATERIALS AND METHODS

Patients
Between 1996 and 2006, 365 patients underwent EUS for
small (maximum diameter, < 20 mm) polypoid lesions
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Figure 1 Polypoid lesions of gallbladder. A: Cholesterol polyp of the gallbladder. EUS shows a 13-mm-diameter, granular-surfaced, pedunculated mass with an
internal echo pattern characterized by an aggregation of echogenic spots. Histological examination of the surgical specimen showed a cholesterol polyp; B: Adenoma
of the gallbladder. EUS shows a 10-mm-diameter, homogeneously isoechoic, pedunculated mass. The histological diagnosis was tubulovillous adenoma with focal
high-grade dysplasia; C: Adenocarcinoma of the gallbladder. EUS shows a 19-mm-diameter, smooth-surfaced, heterogeneously echogenic, pedunculated mass.

Histological examination of the surgical specimen showed adenocarcinoma.

of the GB detected by transabdominal US. Of these
365 patients, 94 patients who underwent laparoscopic
cholecystectomy for GB polyps were enrolled. US
was performed as an abdominal screening test for
asymptomatic patients or as a detailed examination for
patients suspected of having a gastrointestinal disorder
because of clinical symptoms. When US revealed polypoid
lesions inside the GB, the patient then underwent EUS.
In principle, EUS was indicated for polypoid lesions
exceeding 5 mm or for potentially neoplastic polyps.
Patients with localized adenomyomatosis or diffuse wall-
thickening lesions resulting from inflammation were
excluded from the study.

Methods

All patients with suspected neoplastic lesions based on
EUS underwent surgery. Generally, surgery was not
indicated for patients with a EUS diagnosis of non-
neoplastic lesions, except for symptomatic cases or
patients undergoing combined operations for other
abdominal diseases. In our surgical series, the EUS
diagnosis was compared with the histopathological
diagnosis. Based on the pathological evaluation of
specimens obtained upon cholecystectomy, the GB polyps
were assigned into two groups: neoplastic (adenoma and
carcinoma) and non-neoplastic (cholesterol, inflammatory,
and fibrous). In patients with multiple polyps, the size of
the largest polyp was measured.

Demographics and EUS findings were prospectively
collected at the time of the procedure and were
analyzed retrospectively. EUS was performed by one
of the authors with knowledge of the ultrasonographic
findings. In all cases, the differential diagnosis of
polypoid lesions of the GB by EUS and US was made
according to the criteria outlined below!™,

Cholesterol polyps (Figure 1A) are pedunculated
lesions with a granular surface. The internal echo is
hyperechoic to isoechoic with a tiny, spotty echo pattern.
Relatively large polyps, those greater than 10 mm in
diameter, may not give the typical image but may have a
spotty echo area. Localized adenomyomatosis is imaged

as a sessile echogenic mass containing multiple microcysts
or with a comet tail artifact. Neoplastic polyps (adenoma,
Figure 1B or carcinoma, Figure 1C) are pedunculated
or sessile masses without echogenic spots, multiple
microcysts, or comet tail artifacts; the internal echo is
hypoechoic to isoechoic and almost homogeneous.

Transabdominal US was performed using a real-
time scanner with a 3.5-MHz curved array transducer
(SSD-2000; Aloka, Tokyo, Japan). EUS was performed
using an echoendoscope with a 7.5-MHz or 12-MHz
radial sector scan transducer (GF-UM2, UM3, UM20;
Olympus Co., Tokyo, Japan). The GB was visualized from
the duodenum and gastric antrum. For sedation, 5 mg of
midazolam wete administered intravenously.

Statistical analysis

The results were analyzed by Fisher’s exact probability
test or the Wilcoxon test, as appropriate. Differences
were considered significant at P < 0.05.

RESULTS

Patient characteristics

Of the 94 patients, 19 had neoplastic lesions and 75 had
non-neoplastic lesions. The mean age of the patients
with non-neoplastic polyps was 50 = 12.5 years, and that
of patients with neoplastic polyps was 51 * 11.3 years.
Most of the non-neoplastic polyps were cholesterol
polyps (56/75, 74.7%). Seventeen polypoid lesions were
adenomyomatosis, and two polyps were inflammatory
polyps. Adenocarcinoma was found in two patients; and
adenomas, in 17. Two of the 17 adenomas contained
focal high-grade dysplasia. The prevalence of neoplastic
lesions with a diameter of 5-10 mm was 17.2% (10/58);
11-15 mm, 15.4% (4/26), and 16-20 mm, 50% (5/10)
(Table 1). The average size of non-neoplastic polyps
was 9.8 £ 2.8 mm (5-18). Among neoplastic polyps, the
average size of an adenoma without high grade dysplasia,
adenoma with high grade dysplasia, and adenocarcinoma
were 9.9 £ 3.6 mm (6-17), 12.0 mm (7 and 17), and
19.0 mm (13 and 25), respectively. The average size
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Table 1 Histological diagnosis and size of polypoid gallbladder lesions in the surgical series (17)

Size (mm) Cholesterol Adenomyomatosis Inflammatory Adenoma Cancer Total
5-10 39 9 0 10 0 58
11-15 14 7 1 3 1 26
16-20 3 1 1 4 1 10

Table 2 EUS and US diagnosis of polypoid gallbladder lesions in the surgical series

Pathologic diagnosis (17)

Cholesterol polyp

Adenomyomatosis

Inflammatory polyp Neoplastic lesions

EUS diagnosis
Cholesterol 47
Adenomayomatosis 0
Neoplastic lesion 9
US diagnosis
Cholesterol 41
Adenomayomatosis 0
Neoplastic lesion 15

4 0 7
11 1 0
2 1 12
8 0 10
4 1 0
5 1 9

Table 3 EUS and US diagnosis according to the size of the polypoid gallbladder lesion

Pathology ()
Cholesterol Adenomyomatosis Neoplastic lesion

Size (mm) 5-10 11-20 5-10 11-20 5-10 11-20
EUS

Cholesterol 33 14 0 0 6 3

Adenomyomatosis 6 0 4 7 1 1

Inflammatory 0 0 0 1 0 1

Neoplastic lesions 4 1 0 0 4 8
us

Cholesterol 32 9 0 0 7 8

Adenomyomatosis 7 1 1 3 1 4

Inflammatory 0 0 0 1 0 1

Neoplastic lesions 8 2 0 0 2 7

Table 4 Differential diagnosis between neoplastic and benign
polyps by EUS and US

Diagnosis by postoperative histological
examination

Neoplastic polyp Non-neoplastic polyp

Diagnosis by EUS
Neoplastic polyps 12 12
Non-neoplastic polyps 6 64
Diagnosis by US
Neoplastic polyps 9 21
Non-neoplastic polyps 10 54

of neoplastic polyps including adenoma with high
grade dysplasia and carcinoma tended to be larger than
neoplastic polyps without high grade dysplasia and non-
neoplastic polyps.

Differential diagnosis by EUS and US

Differential diagnosis by EUS and US was successful in
70 (74.5%) and 54 (57.4%) of 94 patients, respectively;
the difference between these rates was significant (P =
0.014). When the results of EUS were assessed according
to the pathological results (Table 2), cholesterol polyps

were correctly identified in 47 of 56 patients (83.9%).
The unsuccessful diagnoses included nine cases that
were misjudged as adenoma. Adenomyomatosis was
correctly identified in 11 of 17 patients (64.7%). Among
the six misdiagnosed cases, four were cholesterol polyps
and two were neoplastic polyps. Neoplastic polyps were
correctly identified in 12 of 19 patients (63.2%). The
unsuccessful diagnoses included seven cases misjudged
as cholesterol polyps. Five of the seven cases were less
than 1.0 cm in size, and another of the cases was 17 mm
in size before surgery. EUS showed a homogeneously
isoechoic, pedunculated mass, and abdominal CT
showed an enhanced polypoid mass of the GB in the
arterial phase. Therefore, we diagnosed it as an eatly
cancer. However, this polyp was confirmed to be a
cholesterol polyp after cholecystectomy (Figure 2). Of
the 19 neoplastic polyps, two were adenocarcinoma, with
diameters of 10 and 19 mm, respectively.

Table 3 shows the EUS results categorized according
to the size of the polypoid GB lesion (< 10 mm s
10-20 mm). Of the 58 cases with a diameter less than
10 mm, EUS cortectly distinguished 84.6% (33/39) of the
cholesterol polyps, 36.4% (4/11) of the adenomyomatosis,
and 50.0% (4/8) of the neoplastic lesions. Of the 36
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Sensitivity Specificity PPV NPV Accuracy

EUS

Opverall 66.7 84.2 50.0 914 80.9

5-10 mm 444 86.0 36.4 89.6 79.7

11-20 mm 88.9 81.5 61.5 95.7 83.3
Us

Opverall 474 72.0 30.0 84.4 67.0

5-10 mm 20.0 83.3 20.0 83.3 724

11-20 mm 77.8 51.9 35.0 87.5 63.9

PPV: Positive predictive value; NPV: Negative predictive value.

cases with polyps greater than 10 mm in diameter, EUS
correctly distinguished 82.4% (14/17) of the cholesterol
polyps, 87.5% (7/8) of the adenomyomatosis, and 88.9%
(8/9) of the neoplastic lesions. The accuracy of EUS
in diagnosing neoplastic lesions tended to be lower for
polyps greater than 10 mm (79.7%) than for polyps less
than 10 mm (83.3%) (P = 0.12). There was no significant
difference between EUS and US in the diagnosis of
cholesterol polyps.

Table 4 summarizes the results of differential
diagnoses between neoplastic and benign polyps assessed
by EUS and US. The overall sensitivity, specificity, positive
predictive value (PPV), negative predictive value (NPV),
and accuracy for EUS (US) in the diagnosis of neoplastic
lesions were 66.7% (47.5%), 84.2% (72.0%), 50.0%
(30.0%), 91.4% (84.4%), and 80.9% (67.0%), respectively
(Table 5). When the results for relatively smaller polyps
(diameter, < 10 mm) and for larger polyps (diameter, >
10 mm) were considered separately, the sensitivity,
specificity, PPV, NPV, and accuracy for US were all lower
than the values for EUS in both groups. The values for
EUS in polyps less than 1.0 cm in diameter were lower
than those in polyps greater than 1.0 cm in diameter.

DISCUSSION

Owing to the widespread use of conventional US,
an increasing number of polypoid lesions of the GB
are being identified. However, it is difficult to make
differential diagnoses of polypoid GB lesions by US, CT,
and magnetic resonance imaging, In general, factors that
increase the probability that a GB polyp will be malignant
include age greater than 50 years, a solitary lesion, a polyp

Figure 2 Misjudged case diagnosed as
adenoma or carcinoma before surgery.
A: EUS shows a 17.5-mm-diameter,
homogeneously isoechoic, pedunculated
mass; B: Abdominal CT shows an
enhanced polypoid mass of the gallbladder
in arterial phase. Histological examination
of the surgical specimen showed a
cholesterol polyp.

greater than 1.0 cm in size, the presence of gallstones, a
sessile lesion, and a rapid change in lesion size on serial
ultrasonography™. All of these factors should be taken
into consideration when advising patients with a polypoid
lesion of the GB (PLG). The correct surgical management
of PLGs is controversial. Although it is widely agreed
that patients with symptomatic PLLGs should be offered
cholecystectomy, preferably by the laparoscopic route, the
best treatment for an asymptomatic patient is not clear.
In cases with a high probability of a malignant lesion,
such as a PLG larger than 2 cm, open surgery is preferred
to reduce the risk of tumor seeding associated with
laparoscopic surgery. For asymptomatic PLGs smaller
than 1 cm, follow-up US every 6 to 12 mo is necessary to
exclude a rapidly growing malignant tumor'”.

There are a number of reports suggesting that
sessile lesions smaller than 1.0 cm have an increased
incidence of malignancy compared with those with a
stalk!"”. Tn this study, 10 of 19 (52.6%) neoplastic polyps
were pedunculated lesions smaller than 1 cm. Sugiyama
et al' reported that approximately 30% of polyps with
a diameter of 11-15 mm were cholesterol polyps and
that about 40% of neoplastic polyps were 6-10 mm in
diameter. Kubota ez /'™ found that 57% of cholesterol
polyps, 75% of adenomas, and 13% of neoplastic polyps
were less than 10 mm in diameter. Thus, for polyps less
than 10 mm in diameter, criteria other than size, along
with an aggressive work-up, are needed to discriminate
between neoplastic and non-neoplastic polyps.

EUS is considered to be supetior to conventional US
for imaging GB lesions, because EUS can provide high-
resolution images of small lesions at higher ultrasound
frequencies (7.5-12 MHz »s 3.5-5 MHz). Many
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studies have investigated the relationship between the
neoplastic nature of GB polyps and their morphological
characteristics such as the number of polyps, the polyp
shape, the diameter of the largest polyp, the echo level
and internal echo pattern, and the polyp margin'*"",
Among these variables, size is the most significant
predictor of neoplastic polyps. However, the accuracy
of EUS in identifying neoplastic lesions among polyps
smaller than 10 mm in our study was only 44.4%, which
was significantly lower than the identification rate among
polyps greater than 1.0 cm (88.9%, P < 0.05).

To overcome the limitation of EUS in the differential
diagnosis of neoplastic and non-neoplastic polypoid
lesions less than 10-15 mm or less than 20 mm in size, an
EUS scoring system has been adoptedp’ls]. According to
this system, the sensitivity, specificity, and accuracy of the
risk for a neoplastic polyp were 81%, 86%, and 83.7%,
respectively, for polyps with an EUS score of 6 or greater,
whereas the sensitivity, specificity, and accuracy using a
10 mm cut-off diameter were 60%, 64%, and 62.7%,
respectivelym. Based on the EUS scoring system of
Sadamoto ¢ al'”] the sensitivity, specificity, and accuracy
of the risk for neoplasia in polyps with scores of 12 or
higher were 77.8%, 82.7%, and 82.9%, respectively. The
EUS scoring system will be useful for differentiating
between neoplastic and non-neoplastic polyps of the GB,
however, the EUS variables used to calculate the scotre
differ between the different EUS scoring systems.

The accuracy of EUS results tend to be lower for
polyps smaller than 1 cm than for polyps greater than 1 cm
in size. In our study, seven of 11 (63.6%) polyps less than
1.0 cm in size that were determined to be neoplastic by
EUS before surgery were confirmed after surgery to be
non-neoplastic lesions, including six cholesterol polyps
and one adenomyomatosis. Using US, only two of 10
cases were determined to be neoplastic polyps after
surgery. Thus, despite its higher accuracy compared with
conventional US, EUS could not differentiate malignant
from benign polyps smaller than 1.0 cm. No carcinoma
was found in polyps less than 1.0 cm in size, but the
prevalence of adenoma was 17.2% in our study.

Although EUS was more accurate than US, its
accuracy for differentiating malignant from benign PLGs
of less than 1.0 cm was low. EUS could not differentiate
malignant lesions from benign polyps less than 1.0 cm
in size, because such small polyps do not often show
findings typical of cholesterol polyps, localized types of
adenomyomatosis, or neoplastic lesions. Thus, EUS alone
is not sufficient for determining a treatment strategy for
PLGs of less than 1.0 cm. Polyps less than 1.0 cm in
diameter without typical EUS or US findings should be
followed-up by US at intervals of 6-12 mo. Changes in
the size or structure of polypoid lesions should prompt
reinvestigation with EUS and lead physicians to consider
cholecystectomy.

COMMENTS

Background

The distinction between non-neoplastic, neoplastic and potentially malignant

lesions is a major diagnostic dilemma and the therapeutic options for small
polypoid lesions of the gallbladder remain controversial. Although endoscopic
ultrasonography (EUS) was more accurate than ultrasonography (US), its
accuracy for differentiating malignant from benign polypoid gallbladder lesions
(PLGs) of less than 1.0 cm was low.

Research frontiers

Among many variables, size is the most significant predictor of neoplastic polyps.
Although EUS was more accurate than US, its accuracy for differentiating
malignant from benign PLGs of less than 1.0 cm was low. Thus, EUS alone is not
sufficient for determining a treatment strategy for PLGs of less than 1.0 cm.

Innovations and breakthroughs

Many studies have investigated the relationship between the neoplastic nature
of gallbladder (GB) polyps and their morphological characteristics such as the
number of polyps, the polyp shape, the diameter of the largest polyp, the echo
level and internal echo pattern, and the polyp margin. Among these variables, size
is the most significant predictor of neoplastic polyps. However, the accuracy of
EUS results tends to be lower for polyps smaller than 1 cm than for polyps greater
than 1 cm in size. To overcome the limitation of EUS in the differential diagnosis
of neoplastic from benign PLGs, an EUS scoring system has been adopted. The
EUS scoring system will be useful for differentiating between neoplastic and non-
neoplastic polyps of the GB, however, the EUS variables used to calculate the
score differ between the different EUS scoring systems. Thus, EUS alone is not
sufficient for determining a treatment strategy for PLGs of less than 1.0 cm.
Applications

The study results suggest that EUS alone is not sufficient for determining a
treatment strategy for PLGs of less than 1.0 cm. Thus, new diagnostic criteria
of EUS or tools are needed to distinguish between non-neoplastic, neoplastic,
and potentially malignant lesions in small PLGs.

Terminology

Neoplastic gallbladder polyps: A neoplastic polyp has the properties of a
neoplasm including adenoma and carcinoma. A non-neoplastic polyp does not
have the properties of a neoplasm and includes cholesterol, inflammatory and
fibrous polyps.

Peer review

Although retrospective, this study involves a large series of patients and
describes the role of EUS well. The results suggest that EUS alone is not
sufficient for determining a treatment strategy for PLGs of less than 1.0 cm and
a new diagnostic approach is needed.
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Abstract

AIM: To investigate the pattern of mucin expression
and concentration in bile obtained during endoscopic
retrograde cholangiography (ERC) in relation to
gallstone disease.

METHODS: Bile samples obtained at ERC from 29
consecutive patients, 17 with and 12 without gallstone
disease were evaluated for mucin content by gel
filtration on a Sepharose CL-4B column. Dot blot
analysis for bile mucin apoproteins was performed with
antibodies to Mucin 1 (MUC1), MUC2, MUC3, MUC5AC,
MUC5B and MUC6. Staining intensity score (0-3) was
used as a measure of antigen expression.

RESULTS: MUC1, MUC2, MUC3, MUC5AC, MUC5B and
MUC6 were demonstrated in 34.4%, 34.4%, 51.7%,
51.7%, 55.1% and 27.5% of bile samples, respectively.
The staining intensity scores were 0.62 £ 0.94, 0.58
+ 0.90, 0.79 + 0.97, 1.06 + 1.22, 1.20 + 1.26 and
0.41 = 0.73, respectively. Mean mucin concentration
measured in bile by the Sepharose CL-4B method was
22.8 £ 24.0 mg/mL (range 3.4-89.0 mg/mL). Mean
protein concentration was 8.1 £ 4.8 mg/mL (range
1.7-23.2 mg/mL).

CONCLUSION: High levels of MUC3, MUC5AC
and MUC5B are expressed in bile aspirated during
ERC examination. A specific pattern of mucin gene
expression or change in mucin concentration was not
found in gallstone disease.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Mucins are high-molecular-weight glycoproteins
containing oligosaccharide side-chains attached to serine
or threonine residues of the apomucin backbone by
O-glycosidic linkages ™. Several mucin (MUC) genes
located on different chromosomes have been sequenced
and cloned” ', These genes encode apoproteins with
specific tandem repeats of amino acids. Antibodies
have been developed against the tandem repeats,
enabling the identification of specific mucins by
immunohistochemistry.

Mucins can be divided into two classes: gel-forming
and membrane-associated. Bile mucin has two main
domains: one rich in serine, threonine and proline,
which contains the majority of the covalently-bound
carbohydrates; and another, nonglycosylated domain,
enriched in serine, glutamic acid, glutamine and glycine,
which binds hydrophobic ligands such as bilirubin.
An increased expression of gel-forming mucin, such
as MUC5AC and MUC2, was found in patients with
hepatolithiasis'”. Although bile-duct mucin production
has been extensively studied in malignant diseases" ",
little is known about mucin synthesis and expression in
cholelithiasis, choledocholithiasis and cholangitis.

The aim of the present study was to examine
mucin concentration and specific expression in
bile samples of patients undergoing endoscopic
retrograde cholangiography (ERC) for the evaluation
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of symptomatic bile duct disease, and to investigate the
possible association between mucin expression and the
clinical states of gallstone disease.

MATERIALS AND METHODS
Sampling

Twenty-nine patients who underwent ERC due to
symptomatic bile duct disease were included in the study.
Background data and results for ultrasound examinations
and liver function tests were obtained from the files. Bile
was collected by aspiration, as completely as possible,
after the papilla was cannulated and before proceeding to
any other procedures, such as papillotomy or choledochal
stone removal. The Institutional Review Board (Ethical
Committee) of Rabin Medical Center approved the study.

Bile analysis

To determine mucin concentration in the bile, we used
the gel-filtration technique, as previously described”*!,
Briefly, after centrifugation to remove debris, samples
of bile were subjected to gel filtration on Sepharose CL-
4B columns (1 X 40 cm). We used the closed-column
system of Pharmacia Biotech (Cambridge, MA, USA):
peristaltic pump, P-1; columns and adapters, C10;
fraction collector, Redifrac and Ultraspec 1000; VV/
visible spectrophotometer; and chart reader, 80-2109-03.
Samples of 2 mL were applied to the columns and
eluted with 10 mmol/L Tris-HCI buffer at pH 8.0.
Fractions of 1 mL were collected, and optical density
was determined at a wavelength of 280 nm. Findings
were correlated with a standard curve of readings of
mucin purified from porcine stomach (1% bound sialic
acid), purchased from Sigma (St. Louis, MO, USA). The
amount of protein was estimated by the Laury method.

Dot blot analysis

Samples were subjected to dot blot analysis on
nitrocellulose membranes. Membranes were incubated
with monoclonal antibodies to Mucin 1 (MUCT), MUC2,
MUC3, MUC5AC, MUC5B and MUCG (all mouse),
followed by incubation with anti-mouse and IgG
labeled with biotin. Antibody binding was detected with
streptavidin-horseradish peroxide and chemiluminescent
reagents (EZ-ECL, Beit-Haemek, Israel). Monoclonal
antibodies were purchased from Neomarkers (Fremont,
CA, USA). Staining intensity was scored (0-3) as a
measure of antigen expression.

Statistical analysis

All results are expressed as mean = SD. The analyses
included descriptive statistics, XZ test, Student’s ~test,
and linear regression analysis. P < 0.05 was considered
significant.

RESULTS
Study population

The study group consisted of 13 men and 16 women
aged 04.5 £ 106.8 years (Table 1). A gallstone disease was

Clinical parameter n (%) or mean + SD

Age
mean * SD (yr) 64.5+16.8
Range 24-86
Sex
Men 13 (44.8)
Women 16 (55.2)
Main indication for ERC
Cholestasis/jaundice 16 (55.2)
Choledocholithiasis/ dilated CBD 5(17.2)
Cholangitis 3(10.3)
SOL of papilla 3(10.3)
Unresolved pancreatitis 2(6.9)
Abdominal ultrasound results
Dilated CBD 15 (51.7)
Cholelithiasis 12 (41.4)
Dilated intrahepatic ducts 10 (34.5)
Choledocholithiasis 3(10.3)
Pancreatitis 1(3.4)
CBD width (mm)
mean * SD 8.7+3.7
Range 6-18

Liver function tests, mean * SD (range)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Alanine aminotransferase (U/L)
Aspartate aminotransferase (U/L)
Gamma glutamyl transpeptidase (U/L)
Alkaline phosphatase (U/L)

45469 (0.3-32)
3.0+49 (0.1-23)
206.5 + 2433 (12-895)
156.4 +185.6 (15-812)
369.4 + 370.4 (13-1337)
291.0 + 371.4 (56-1893)

ERC: Endoscopic retrograde cholangiography; CBD: Common bile duct;
SOL: Space-occupying lesion.

diagnosed in 17 patients and excluded in 12 patients.
The indications for ERC, abdominal ultrasound results,
and liver function test results before ERC are presented

in Table 1.

ERC results

The ERC findings are shown in Table 2. Linear regression
analysis revealed a positive correlation between the mean
common bile duct (CBD) width measured on abdominal
ultrasound and ERC. There was also a positive correlation
between ultrasound findings of cholelithiasis and ERC
findings of dilated CBD; between the presence of a
clinical syndrome of cholangitis and ultrasound findings
of pancreatitis; and between increased concentrations
of serum direct bilirubin and ERC findings of CBD
stricture. A wider CBD was demonstrated in patients with
evidence of choledocholithiasis on ERC (10.90 £ 4.97 mm)
than in patients without CBD stones (7.44 + 1.98 mm).
Information from the ultrasound studies and ERC results
was used to stratify the patients into a group with gallstone
related disease, and a group without gallstone disease.

Mucin concentration in bile

Mean * SD mucin concentration in bile, measured by
the Sepharose CL-4B method, was 22.8 £ 24.0 mg/mL
(range 3.4-89.0 mg/mlL). Mean protein concentration
was 8.1 £ 4.8 mg/mlL (range 1.7-23.2 mg/mL). Mucin
concentration in bile was not significantly different
between men and women (24.68 £ 27.29 mg/mL vs
21.38 £ 21.96 mg/mlL), patients younger or older than 70
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Clinical parameter n (%) or mean + SD Mucin gene Score mean + SD (range) Cases (%)
Diagnosis MUC1 0.62 +0.94 (0-3) 344
CBD width (mm) 94440 MUC2 0.58 + 0.90 (0-3) 34.4
Range 6-18 MUC3 0.79 +0.97 (0-3) 51.7
Choledocholithiasis 11 (37.9) MUC5AC 1.06 +1.22 (0-3) 51.7
Pigmented stones 4(13.8) MUC5B 1.20 +1.26 (0-3) 55.1
Cholelithiasis 5(17.2) MUC6 0.41 £0.73 (0-2) 275
Enlarged papilla 7(24.1)
Dilated CBD 15 (51.7)
CBD stricture 4 (13.8)
Intrahepatic ducts dilation & stricture 3(10.3)
Torn papilla 3(10.3)
Bile leakage 1(34)
Mirizzi syndrome 1(34) Mucin gene Correlation with mucin gene P value
ice=tnent MUC1 MUC2 0.0001
Sphincterotomy 16 (55.2) MUC3 0.0001
Biopsy of the papilla 5(17.2) MUCSAC 0.0125
Stent insertion 2(6.9) MUGC5B 0.049
Cholecystostomy 1(34) MUC6 0.0001
MUC2 MUC3 0.0001
MUCS5AC 0.0080
years (18.87 £ 15.72 mg/mL »s 26.59 & 30.07 mg/mL), MUCSB 0.0001
. . . Ly . MUC6 0.0001
and patients with or without choledocholithiasis (22.46 D MITERAC A
+ 2494 mg/mL r523.11 + 24.29 mg/mL) MUC6 0.0003

Mucin expression in bile

The expression of the mucin genes examined by dot
blot analysis is shown in Table 3. Linear regression
analysis revealed a positive correlation between
MUCS5AC and MUC5B expression [MUC5B = 0.273
+ (0.874 X MUC5AC); R = 0.845]. There was also a
positive correlation between MUCT expression and
papillary enlargement on ERC. The correlation between
the expressions of the different MUC genes in bile is
shown in Table 4.

Comparison of patients with and without gallstone
disease

Summarizing the clinical and imaging data allowed the
patients to be stratified into a group with diagnosed
gallstone disease (7 = 17), and a group with no evidence
of gallstone disease (# = 12). There were no significant
differences in gender, age, laboratory results, ultrasound
finding, indication and results of ERC, except in
the presence of gallstone disease (Table 5). Mucin
concentration in bile was similar in both groups (21.68
+ 7.87 mg/mL »s 24.54 = 24.10 mg/ml,, P = 0.759), as
was mucin gene expression (Table 5).

DISCUSSION

Different mucin genes are expressed in bile, and the role
of each is unclear. Bile mucin is detived from pure hepatic
bile, gallbladder-concentrated bile, and mucin secreted by
the bile duct epithelium. Ko e¢# al™ found that in patients
with biliary sludge, mucin concentration was higher in bile
collected by ERC than in gallbladder bile. They concluded
that the biochemical composition of hepatic bile is
modified during residence in the gallbladder, contributing
to sludge formation, and that hepatic bile samples are

therefore inappropriate for microscopic detection of
microlithiasis. However, although the mucin concentration
in hepatic bile in the present study was similar to that
reported by Ko ez a/”” (22.8 + 24.0 mg/mL »s 20 *
30 mg/mlL), the concentration of mucin in gallbladder
bile in our previous study was 17.5 + 16.4 mg/mIL"”,
close to that of hepatic bile and much lower than the 450
+ 290 mg/mlL found by Ko ez al”'. Thus, our studies
do not support the assumption of Ko e a/*, and this
controversy requires further investigation.

We demonstrated a higher expression of two
secretory mucin proteins, MUC5AC and MUC5B, and
the membrane-bound protein, MUC3. MUC5AC and
MUCSB are both gel-forming mucins that may increase
the viscosity of bile in cases of symptomatic bile duct
disease. Since we could not find a change in mucin
concentration or in these specific genes expressions
in bile derived from patients with or without gallstone
disease, our findings do not support a role for MUC5AC
or MUCSB in the etiopathogenesis of gallstones.

Zen and coworkers described a lipopolysaccharide-
induced increase in MUC2 and MUCS5AC expression
in cultured murine biliary epithelial cells, which was
mediated by tumor necrosis factor alpham]. They
concluded that since lipopolysaccharide is a bacterial
component, bacterial infection may be involved in the
altered mucin secretion in the intrahepatic biliary tree
and, thereby, in the lithogenesis of hepatolithiasis.
Wandenhaute and coworkers noted a strong mRNA
expression of MUC5B, MUC3 and MUCG, and a weak
expression of MUC1, MUC2 and MUC5AC, in biliary
epithelial cells®. Lee and Liu found that MUC3 and
MUCS5B were the main mucin genes expressed in the
biliary epithelium of stone-containing intrahepatic bile
ducts and normal controls”. Mucin gene expression
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Gallstones diseas 77 (%) No evidence for gallstones n (%) P value
Age, mean + SD (years) 61.35+20.13 69.00 £ 9.58 0.234
Sex (men) 8 (47.1) 5(41.7) 0.927
Main indication for ERC
Jaundice 7 (41.1) 9 (75) 0.153
Dilated CBD 4(23.5) 1(8.0) 0.554
Cholangitis 3 (20.0) 0 0.288
SOL of papilla 1(6.0) 2 (17.0) 0.737
Unresolved pancreatitis 2 (12.0) 0 0.288
Abdominal ultrasound results
Dilated CBD 10 (59.0) 5(42) 0.599
Cholelithiasis 12 (70.6) 0 <0.0001
Dilated intrahepatic ducts 6 (40) 4 (30) 0.873
Choledocholithiasis 3 (17.6) 0 0.360
Pancreatitis 1(5.9) 0 0.861
CBD width (mm), mean + SD 9.65 +4.39 7.50+2.24 0.132
Liver function tests, mean + SD
Total bilirubin (mg/dL) 512+7.83 3.68 +5.52 0.589
Direct bilirubin (mg/dL) 3.38+5.53 2.55+4.03 0.662
Alanine aminotransferase (U/L) 24541 + 270.76 151.58 +196.14 0.315
Aspartate aminotransferase (U/L) 167.29 +150.54 141.08 + 233.11 0.715
Gamma glutamyl transpeptidase (U/L) 443.47 +388.13 264.50 + 331.14 0.206
Alkaline phosphatase (U/L) 352.88 + 449.95 185.08 +174.44 0.323
ERC diagnosis
CBD width (mm), mean + SD 9.59 +3.99 9.17 +4.37 0.790
Choledocholithiasis 11 (64.7) 0 0.002
Pigmented stones 4 (24.0) 0 0.198
Cholelithiasis 5(29.0) 0 0.122
Enlarged papilla 3 (16.0) 4 (33.0) 0.533
Dilated CBD 10 (60.0) 5 (40.0) 0.494
CBD stricture 1 (10.0) 3 (30.0) 0.376
Torn papilla 3 (17.6) 0 0.360
Treatment
Sphincterotomy 12 (71.0) 4 (33.0) 0.099
Biopsy of the papilla 1 (10.0) 4 (33.0) 0.288
Mucin gene score, mean + SD
Mucin concentration (mg/mL) 21.68 +£7.87 2454 £24.1 0.759
Protein concentration (mg/mL) 7.87 +4.53 8.61 548 0.694
MUC1 0.59 £ 0.87 0.66 +1.07 0.848
MUC2 0.53 + 0.80 0.66 +1.07 0.711
MUC3 0.88+0.93 0.66 +1.07 0.560
MUC5AC 0.47 +0.80 0.33 +0.65 0.621
MUC5B 1.23+1.25 0.83+1.19 0.394
MUC6 1.29+1.26 1.08 +1.31 0.667
was altered in dysplastic preneoplastic cells. COMMENTS
The main weakness of our study is the absence

of healthy controls. We could not compare mucin
concentration and gene expression in the cholestatic
situation with that of normal bile collected in ERC,
since ERC is usually performed with therapeutic intent
in symptomatic patients.

In the present study, we observed a positive
correlation between MUCT expression in bile and the
expression of all the other mucin genes examined. Wang
and coworkers reported a similar result in mice. They
described a positive correlation between MUC1 and
MUCSAC expression, indicating a gene-gene interaction
that might affect the accumulation of mucin gel and
cholesterol gallstone formation.

In summary, we could not demonstrate a change in
mucin secretion and expression between patients with
and without gallstone disease, or support the role of
mucin in the etiopathogenesis of biliary sludge or stone
formation.

Background

Secretory mucins are gel-forming and may increase bile viscosity. The
biochemical composition of hepatic bile is modified during residence in the
gallbladder, contributing to sludge formation. An increased expression of gel-
forming mucin, such as MUC5AC and MUC2, was found in patients with
hepatolithiasis. Little is known about mucin synthesis and expression in
cholelithiasis, choledocholithiasis and cholangitis.

Innovations and breakthroughs

High levels of MUC3, MUC5AC and MUC5B are expressed in bile aspirated
during endoscopic retrograde cholangiography examination. A specific pattern
of mucin gene expression or change in mucin concentration was not found in
gallstone disease.

Applications

Expression of other mucin genes or changes in concentration should be
investigated in gallstone disease. The role of mucin synthesis and secretion in
gallstone formation is still unknown.

Peer review

The manuscript by Vilkin et al describes the analysis of certain members of the
Mucin gene family in the bile of patients with and without gallstone disease. The
authors demonstrate the presence of Mucin 1 (MUC1), MUC2, MUC3, MUC5AC,
MUC5B and MUCS in the bile of all patients, but there was no correlation to
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the presence of gall stones. While this manuscript contains negative data, with
no conclusive outcomes, the data is nevertheless important as it disproves a
currently regarded theory about the role of mucins in gall stone formation.
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Abstract

AIM: To determine the correlation of Adjusted Blood
Requirement Index (ABRI) with the 7th day outcome
in patients presenting with acute variceal bleeding.

METHODS: All patients presenting with acute variceal
hemorrhage (AVH) were included. Patients with
previous band ligation, sclerotherapy, gastrointestinal
or hepatic malignancies were excluded. Patients
were managed as per standard protocol for AVH
with terlipressin and band ligation. ABRI scores
were calculated using the formula outcome of alive
or expired up to the 7th day after treatment. The
correlation between ABRI and mortality was estimated
and a receiver operative characteristic (ROC) curve
was plotted.

RESULTS: A total of 113 patients (76 male; 37
female) were included. On assessment, 18 were in
Child’s Pugh Class A, 82 in Class B and 13 were in
Class C. The median number of blood units transfused
+ inter-quartile range was 3.0 £ 2.0. The median +
inter-quartile range for ABRI was 1.3 + 1.1. The ROC
curve of ABRI for expiry showed a significantly large
area of 0.848 (P < 0.0001; 95% CI: 0.75-0.95). A
significant correlation of log transformation of ABRI
with an outcome of mortality was present (P < 0.0001).

CONCLUSION: ABRI correlates strongly with mortality.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Chronic liver diseases and cirrhosis are now being
recognized as an important cause of morbidity and
mortality worldwide. Acute variceal hemorrhage (AVH)
secondary to cirrhosis is to date the most important
cause of mortality in cirrhosis'". In Pakistan, hepatitis B
and C are the most important causes of cirrhosis™. The
frequency of varices is very high in cirrhotic patients,
nearly 40% of patients with compensated cirrhosis and
60% with decompensated cirrhosis have varices”. Due
to recent advancements, mortality from AVH has been
reduced to 20% from the first variceal bleed'. Bleeding
from AVH carries a high risk of mortality during the first
5 d, with a gradual decline in risk over the next 4-6 wk®.
The prediction and evaluation of adequate hemostasis
by non-endoscopic methods are desired by treating
physicians. Many criteria and definitions to evaluate
failure to control and prevent variceal bleeding were
developed in the Baveno Consensus Workshops I -1
but failed in clinical application due to cumbersome
procedures and calculations”"”. Further developments
in this subject identified an independent factor the
“Adjusted Blood Requirement Index (ABRI)” in the
Baveno Workshop V", ABRI was developed to
determine adequate control or failure to control variceal
hemorrhage. An ABRI value of = 0.75 at any point time

was defined as a failure to control variceal bleeding'"".
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Failure of AVB control leads to increased mortality.
Thus ABRI could be used to assess the risk of mortality.
A correlation between ABRI and mortality has not been
evaluated in a prospectively designed study. We have
reported its correlation with outcome in a retrospective
analysis previouslym]. As there are no reports of a
prospective evaluation of ABRI and its relation to mortality,
there is a need to assess this correlation in our settings.

This study was designed to evaluate the correlation
between ABRI and outcome at the 7th day after hospital
admission as improved or expired in acute variceal

bleeding;

MATERIALS AND METHODS

All cirrhotic patients who presented with AVB were
included. Informed consent was obtained from all patients.
Patients with a history of previous band ligation or
sclerotherapy, hepatocellular carcinoma and the presence
of peptic ulcer or gastrointestinal (GI) malignancy on
endoscopy were excluded. Patients were managed as
per standard protocol of acute variceal bleeding[m].
Blood samples were taken for Complete Blood Counts,
Prothrombin Time, Liver Function Tests and albumin
before the start of therapy. Child’s Pugh Class assessment
was carried out. All patients were given terlipressin
2 mg v initial dose and followed by 1 mg/6 h for 3 d.
The number of blood units transfused was noted and
endoscopic variceal band ligation (EVBL) was performed
within 24 h of admission. Study endpoint was patient
outcome (alive or expired at the 7th day after admission).
The ABRI value was calculated using the following
formula": ABRI = blood units transfused/[(final
hematocrit - initial hematocrit) + 0.01]. Child’s Pugh score
was calculated using the formula!™ shown in Table 1.

Sample size

Sample size was estimated using the following
parameters: Level of Significance (o) = 5%; Power of
test (1-B) = 80%; Test value of population proportion (Po)
= 20% (0.2); Anticipated value of population proportion
(Ps) = 30% (0.3); Sample size (z) = 109.

Statistical analysis

mean * SD was calculated for age. Median and inter-
quartile range were calculated for the number of blood
units transfused and ABRI. Frequencies of gender,
Child’s Pugh Class and outcome were calculated. ABRI
values = 0.75 were recoded into a new variable as
uncontrolled while ABRI values < 0.75 were recoded
as controlled and their frequency estimated. Xz test
was performed for outcome with ABRI control status
and Child’s Pugh Class was carried out with continuity
correction and likelihood ratio applied where indicated.
A receiver operative characteristic (ROC) curve of
ABRI was plotted for expiry. Log transformation of
variable ABRI was carried out as it was not normally
distributed and then used for Pearson’s Bivariate
correlation with outcome. The significance level was set

2373
Parameter Numerical score
1 2 3

Ascites None Slight Moderate to severe
Encephalopathy None Slight to moderate Moderate to severe
Bilirubin (mg/dL) <20 2-3 >3.0
Albumin (g/dL) >35 2.8-3.5 <28
Prothrombin time 1-3s 465 >6.0

(prolonged in seconds)

Child’s Pugh Class A = 5-6 points; Child’s Pugh Class B = 7-9 points;
Child’s Pugh Class C = 10-15 points.

Outcome Total
Alive Expired
ABRI groups Controlled 27 0 27
Uncontrolled 67 19 86
Total 94 19 113

at P << 0.05. SPSS version 17.0 was used for statistical
analysis.

RESULTS

A total of 113 patients fulfilling the inclusion/exclusion
criteria were inducted. These included 76 (67.3%) male
(44.3 + 11.8 years) and 37 (32.7%) female (44.1 £ 9.4
years). Terlipressin was given to 111 patients (98.2%)
immediately on admission. EVBL was performed in 105
(92.9%) patients. The assessment on admission showed
that 18 (15.9%) were in Child’s Pugh Class A; 82 (72.6%)
in Child’s Pugh Class B and 13 (11.5%) were in Child’s
Pugh Class C. The median number of blood transfusions
given was 3.0 pints and the inter-quartile range was 2.0.
The median ABRI was 1.3 with an inter-quartile range
of 1.1. The number of patients with ABRI = 0.75 was
86 (76.1%) showing a failure to control variceal bleeding
according to ABRI criteria. Outcome at the 7th day
after admission showed that 94 (83.2%) patients were
alive while 19 (16.8%) patients had expired during this
period. Cross tabulation of outcome (alive and expired)
with ABRI status [controlled (< 0.75) and uncontrolled
(= 0.75)] showed that no patients had expired in the
ABRI controlled group (Table 2). y* test with continuity
correction gave a significance value of P = 0.017. A
similar cross tabulation with Child’s Pugh Class showed
that the highest percentage of patients expired in Child’s
Pugh Class C while no patients with Child’s Class A
expired (Table 3). X2 test with the Likelihood Ratio gave
significant differences in the frequencies of expiry with
Child’s Pugh Class (P < 0.0001). A ROC curve was
plotted using expiry as a state variable (Figure 1). The
area under the curve was significantly large at 0.848
(P < 0.0001; 95% CI: 0.75-0.95). The sensitivity and
specificity of the ABRI cutoff value of 0.75 in our study
was 100% and 73.4%, respectively. The correlation of
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Outcome Total
Alive Expired
Child's Pugh Class Class A Count 18 0 18
% within Child's Pugh Class 100.0% 0.0% 100.0%
Class B Count 71 11 82
% within Child's Pugh Class 86.6% 13.4% 100.0%
Class C Count 5 8 13
% within Child's Pugh Class 38.5% 61.5% 100.0%
Total Count 94 19 113
% within Child's Pugh Class 83.2% 16.8% 100.0%
10 r Many scoring systems have been derived to predict
the outcome of upper GI hemorrhage. The Rockall score
08 - is one such scoring system for predicting rebleeding
> 06 I and mortality which also showed good correlation”"™,
z Limitations of the Rockall scotre are that it is rather
E 04 L difficult to use with the requirement of more parameters
as compared to ABRI and it is not variceal bleeding
02 L specific, but designed for both variceal and non-variceal
bleeding“g’m. Another popular scoring system, the Child’s
0.0 ! ! ! ! ! Pugh score predicts all cause morbidity and mortality
0.0 0.2 0.4 0.6 0.8 1.0

1-specificity
Diagonal segments are produced by ties

Figure 1 ROC curve of ABRI against expiry.

ABRI with outcome was analyzed by Pearson’s Bivariate
Correlation test. As the data of ABRI was skewed
and not normally distributed its Logio transformation
was used. The results showed a significant correlation
between ABRI and expiry with P < 0.0001.

DISCUSSION

This study showed a significant correlation between
ABRI and the 7th day outcome in patients with AVH.
This is a very significant finding as it is important to
predict the outcome at an initial stage of management
and ABRI suggests whether the variceal hemorrhage
has been arrested at any point during management.
Our study also established its correlation with
mortality. Earlier validation studies of ABRI were
retrospective! "'?, The current study is prospective and
designed more specifically to assess the correlation of
ABRI with mortality which has not been previously
studied. The correlation of higher ABRI scores with
mortality was significant and this simple to use parameter
should be used to assess failure to control bleeding
and risk of mortality. The number of units of blood
transfused and hematocrit levels, if used alone, are not
good criteria to assess variceal bleeding control. We also
used pharmacological and endoscopic interventions and
the combined effect of these interventions was reflected
in the outcome which was also observed in other reports
from this regionm]. About 70% of patients rebleeding
within 2 years, thus managing the index bleed propetly

K K . . [1516
and obliteration of varices can decrease rebleeding ™",

in cirrhotic patients but is not specific for variceal
hemorrhage™”.

In conclusion, among the many predictive scoring
systems in cirthotic patients, ABRI is specific for variceal
hemorrhage and correlates strongly with mortality and
is a good indicator of the failure of variceal hemorrhage
control.
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Abstract

AIM: To investigate the effect of pain relief after infu-
sion of ropivacaine at port sites at the end of surgery.

METHODS: From October 2006 to September 2007,
72 patients undergoing laparoscopic cholecystectomy
(LC) were randomized into two groups of 36 patients.
One group received ropivacaine infusion at the port
sites at the end of LC and the other received nor-
mal saline. A visual analog scale was used to assess
postoperative pain when the patient awakened in the
operating room, 6 and 24 h after surgery, and before
discharge. The amount of analgesics use was also re-
corded. The demographics, laboratory data, hospital
stay, and perioperative complications were compared
between the two groups.

RESULTS: There was no difference between the two
groups preoperatively in terms of demographic and lab-
oratory data. After surgery, similar operation time, blood
loss, and no postoperative morbidity and mortality were
observed in the two groups. However, a significantly
lower pain score was observed in the patients undergo-

ing LC with local anesthesia infusion at 1 h after LC and
at discharge. Regarding analgesic use, the amount of
meperidine used 1 h after LC and the total used during
admission were lower in patients undergoing LC with
local anesthesia infusion. This group also had a shorter
hospital stay.

CONCLUSION: Local anesthesia with ropivacaine at
the port site in LC patients significantly decreased post-
operative pain immediately. This explains the lower me-
peridine use and earlier discharge for these patients.

© 2009 The WIG Press and Baishideng. All rights reserved.

Key words: Prospective randomized trial; Local
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INTRODUCTION

Since 1987, laparoscopic cholecystectomy (LC) has
been the favored treatment for gallbladder lesions!.
Historically, contraindications to LC have included obesity,
pregnancy, acute cholecystitis, and cardiovascular disease.
With experience gained from laparoscopic surgery, LC
has been attempted successfully and has become the
procedure of choice in each subgroup of patientsm]. A
major benefit of laparoscopy in upper gastrointestinal
surgery results from avoidance of an upper abdominal
incision. LC has proven benefits of less pain and
improved pulmonary function tests compared with small-
incision cholecystectomyH’GJ. However, assessment of
postoperative stay and return to normal activity has shown
conflicting results””. Many trials have assessed methods
of reducing pain after LC, and several aspects of pain
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after laparoscopy have been addressed”'". These studies
have concentrated on the mechanism of pain or focused
on gynecological procedures, with an emphasis on the
role of non-steroidal anti-inflammatory drugs (NSAIDs) #l,
Some of the reviews have demonstrated the heterogeneity
of randomized controlled trials and have concluded that
pain after L.C is multifactorial"". Although, many methods
of analgesia produce short-term benefits, this does not
equate with earlier discharge or improved postoperative
function.

This prospective and randomized controlled trial aimed
to clarify the impact of infusion of local analgesia at the
port site after LC on pain relief and postoperative outcome.

MATERIALS AND METHODS

From October 2006 to September 2007, 72 patients
undergoing LC by the authors (Yeh CN, Yeh TS,
and Chao TC) at the Department of Surgery, Chang
Gung Memorial Hospital, Taiwan were included in
this prospective randomized controlled trial. The study
subjects were adult patients who had been referred
for elective LC for gallbladder lesions. The diagnostic
work-up for patients with gallbladder lesions before L.C
included history taking, physical examination, abdominal
ultrasonography, abdominal computed tomography, and
magnetic resonance cholangiopancreatography. The study
was approved by the local institutional review board of
Chang Gung Memorial Hospital and all patients gave
informed consent before taking part in the study.

Randomization and treatment

The randomization was centralized and used a random
permuted block design. Eligible patients wete aged 20-85
years, not pregnant, and had adequate hematological,
hepatic and renal function. The exclusion criteria were
as follows: immunosuppressive drug therapy within
the previous 6 mo; an immunosuppressive condition,
including AIDS; autoimmune disorders; organ
transplantation; radiotherapy or chemotherapy within the
previous 6 mo; and insulin-dependent diabetes mellitus
(type 1). Discharge from the wards was the primary
endpoint. Clinical features, laboratory data, operative
outcomes, pain score, and analgesic requirement were
analyzed and compared between the ropivacaine and
saline groups. Hospital stay was defined as the number
of days from operation to the actual date of hospital
discharge. Surgical mortality was defined as death that
occurred within 1 mo after surgery.

Seventy-two patients were included in the study
and randomized into a control or local anesthesia with
ropivacaine (LA) group. All 72 patients received general
anesthesia with the same protocol by one of the authors
(Lin CC, anesthesiologist). The LA group received 1.0%
ropivacaine 20 mL at the port site after wound closure
(6 mL for epigastric port, 6 mL for umbilical port, and
4 mlL for each working port). The control group received
0.9% normal saline 20 mL at the port site after wound
closure (6 mL for epigastric port, 6 mL for umbilical port,
and 4 mL for each working port). Ropivacaine or normal

Control (n = 36) LA (n = 36) P

Age (y1) 484+13.0 50.6+124 0461
Gender (M:F) 13:23 6:30 0.061

Previous abdominal 10 (27.8) 11 (30.6) 0.795
operation history (+)
Associated disease (+) 16 (44.4) 12 (33.3) 0.334
Diagnosis 0.991

Gall stone 25 (69.4) 26 (72.2)

Gall stone and AC 3(8.3) 3(8.3)

Gall stone and CC 6 (16.7) 5(13.9)

Gall bladder polyp 2 (5.6) 2 (5.6)
ASA grade 1.7+0.6 15+0.6 0.106
Operation time (min) 847 +31.3 785+331 0417
Blood loss (cc) 35.9+84.8 324+582  0.688

Conversion rate 0 0 NA

Post-operative drain 3(8.3) 4 (11.1) 0.691
Morbidity rate 0 0 NA
Mortality rate 0 0 NA

Hospital stay (d) 28+27 11+£03 0.001

LC: Laparoscopic cholecystectomy; M: Male; F: Female; AC: Acute
cholecystitis; CC: Chronic cholecystitis; NA: Not available.

saline was applied to the skin, subcutis, fascia, and parietal
peritoneum through the port sites at the end of surgery.

Patient monitoring and testing

A visual analog scale (VAS) with a 10-cm vertical score
ranged from “no pain” to “worst possible pain”. The
VAS was used to assess postoperative pain when the
patient awakened in the operating room (about 1 h after
surgery), then after 6 and 24 h, and before discharge.
The pain score was recorded by the authors (Lee HL,
Liu YY, Wang SY, Tsai CY, and Yeh CN). Pain intensity
was estimated using a VAS and the amount of analgesics
used. The biochemistry data, operative time, hospital
stay, and perioperative complications were recorded.

Statistical analysis

All data are presented as the percentage of patients
or mean = SD. Numerical data were compared by
independent two-sample ¢ test or paired two-sample
# test. Pearson Xz test and Fisher exact test were used for
nominal variables. All statistical analyses were performed
using the SPSS computer software (Chicago, 1L, USA).
P < 0.05 was considered to be statistically significant.

RESULTS

Clinical features, laboratory data, and operative
outcomes

Table 1 summarizes the demographic data of patients
with gallbladder lesions receiving LLC without local an-
esthesia (control group) and with local anesthesia (LA
group). Both groups shared a similar age distribution
and sex ratio. The two groups displayed no significant
difference in ratio of previous abdominal operation,
etiology of disease, and operative indications. The LA
group had similar American Society of Anesthesiologists

www.wjgnet.com



2378  ISSN 1007-9327 CN 14-1219/R World J Gastroenterol May 21, 2009 Volume 15  Number 19
10 r ] Control
9 r Il Local anesthesia
8 a
Control (7 = 36) LA(n =36) P 7 r

Hemoglobin (g/dL) 134418 141+17  0.634 N

WBC (/uL) 7317.1+2898.6  6617.3+2226.8 0.681 35

BUN (mg/dL) 147 +85 141+34 0634 4 |

Creatinine (mg/dL) 1.1+07 09+0.1 0.130 a

Bilirubin (direct) (mg/dL) 0.27 £0.14 026+014 0.713 3¢ a

Bilirubin (total) (mg/dL) 0.87 +0.77 0.66+032 0158 2 ¢

AST (IU/L) 298 +31.7 21.9+188  0.206 1L

ALT (IU/L) 36.9 +48.8 268+251  0.269 0

ALP (IU/L) 86.2 +88.4 741+388 0422 ih 6h 24 h MED

BUN: Blood urea nitrogen; AST: Aspartate aminotransferase; ALT: Alanine
aminotransferase; ALP: Alkaline phosphatase.

Control (n = 36) LA(n =36) P

Pain analogue scale

1-h post LC 68+22 5620 0.021
6-h post LC 45+17 39+15 0112
24-h post LC 27+15 21+11  0.039
Discharge post LC 1.7+0.8 1.3+0.6  0.020
Meperidine requirement (mg)
1-h post LC 259+21.3 13.0+£16.8 0.006
6-h post LC 229+213 16.2+£265 0.347
24-h post LC 11.4£30.0 54+19.7 0314
Discharge post LC 5.7+26.5 0 0.211
Total amount 65.9£79.7 34.6 £37.8 0.040
Acetaminophen requirement
(500 mg/ tablet)
1-h post LC 0.06 £0.24 0.05+0.23 0.955
6-h post LC 0.60 £0.74 0.32+£0.58 0.081
24-h post LC 0.57 £0.92 0.54+0.80 0.879
Discharge post LC 0.20 £ 0.53 0.03+0.16 0.073
Total amount 143 +1.56 095+113 0.139

grade, operative time, operative blood loss, postoperative
drain insertion, and complication rates as the control
group. No 30-d mortality occurred in this study. The LA
group had a significantly shorter hospital stay than the
control group (1.1 £ 0.3 d »s 2.8 + 2.7 d, P = 0.001). Ta-
ble 2 displays the laboratory data of the 72 patients. No
significant difference was noted between the two groups.

Evaluation of pain relief

Table 3 and Figure 1 compare the pain intensity and
analgesic requirement between the control and LA groups.
Both groups achieved gradual pain relief after surgery in
terms of VAS for pain and need for analgesics. However,
the LA group experienced significantly less pain at
1 and 24 h after surgery and at discharge when compared
with the control group. Furthermore, the LA group
had less meperidine use at 1 h and total meperidine use
after LC. However, there was no significant difference in
acetaminophen use between the two groups (Figures 2-4).

DISCUSSION

Postoperative pain associated with LC is less intense

Figure 1 Pain evaluation of LC patients in the LA and control groups.
°P < 0.05 compared with the respective patient group at each time point after
surgery. Significant difference in pain score was noted between the LA and
control groups, except at 6 h after surgery. All data were presented as mean +
SD. MBD: May be discharged.

80 r
70 +
60 |
50 +
40 +
30
20 -
10 |

O ’7
_10 L

20 -
30 L 1h 6h 24h MBD

J Control
M Local anesthesia

Meperidine

Figure 2 Meperidine required for LC patients in the LA and control
groups. °P < 0.05 when compared with the respective patient group at each
time point after surgery, compared with the respective patient group before
surgery. Significant difference was noted between the LA and control groups at
1 h after surgery. All data were presented as mean + SD.

307 J Control

2.5 M Local anesthesia
2.0
1.5 |

1.0

Acetaminophen

05 r

0.0

-0.5 |

40l 1n 6h 24h MBD

Figure 3 Acetaminophen required for LC patients in the LA and control
groups. No significant difference was noted between the LA and control groups
after surgery. All data were presented as mean + SD.

and lasts a shorter time than that seen with open
cholecystectomy. This explains why patients can be
discharged and returned to their normal daily activities
eatlier’™. However, as seen in this study, LC is not a pain-
free procedure. Pain remains a prevalent complaint of the

www.wjgnet.com



Liu YY et al. Local anesthesia for laparoscopic cholecystectomy 2379

150
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130 + B Local anesthesia
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Total meperidine Total

Figure 4 Pain evaluation and total analgesic requirement in LC patients
in the LA and control groups. °P < 0.05 when compared with the respective
patient group after surgery. Significant difference was noted for pain and
meperidine requirement between the LA and control groups after surgery. Al
data were presented as mean + SD.

early postoperative period after LC. This study cleatly
showed that pain reached a peak within the first few
hours following the operation but diminished during the
next 2-3 d, demonstrated by the distribution of the pain
scote and parenteral analgesic requirement. It has been
reported that incisional pain is more intense than visceral
pain and is dominant during the first 48 h after LC'"".
Several mechanisms have been proposed for
generation of pain following laparoscopy: ruptured
blood vessels caused by rapid distension of the
peritoneum; traumatic traction on the nerves; release
of inflammatory molecules; trauma to the abdominal
wall, and when the gallbladder is removed from the
abdomen; pneumoperitoneum created by use of COg;
maintenance of high abdominal pressure; irritation of
the phrenic nerve; and application of cold CO-". This
explains why no consensus can be reached regarding
effective postoperative pain relief in patients undergoing
LC, because pain is multifactorial"". Although a number
of studies have been conducted in an effort to reduce
postoperative pain after surgery, the results have varied.
Postoperative pain control is directed at early
mobilization, recovery, and discharge. However, pain
also plays a major role in the metabolic and endocrine
response, and is instrumental in the impairment of
postoperative pulmonary function. Various methods
have been investigated for reducing postoperative pain,
a1 intraperitoneal infiltration
of local anesthesia!'”, preoperative administration
of anti-inflammatory drugs"”, utilizing CO2 at body
¥ and

such as local anesthesia

temperature, applying intrapleural morphine
combined use of NSAIDs and opioidsm.

Our findings indicated that infiltrating ropivacaine
after surgery through the port site reduced pain
intensity, the number of patients requiring postoperative
analgesics, and hospital stay. Administering local
anesthesia at the end of surgery offered a longer time
delay to the need for analgesics, compared with patients
who did not receive postoperative local anesthesia.

Furthermore, patients who received local anesthesia at
the end of surgery required significantly lower doses
of analgesics than patients who did not receive local
anesthesia. This is explained by the fact that pain
intensity was less among patients who received local
anesthesia at the end of the surgery than among those
who did not.

Ropivacaine is a new long-acting local anesthetic
that was developed after the emergence of bupivacaine-
related severe toxicity. The agent is a pure left-isomer and,
based on its three-dimensional structure, it has less toxic
potential on the central nervous system and the heart™,
Several clinical studies have evaluated its toxicology
and clinical profiles: theoretically and experimentally,
some differences can be seen, but reflection of these
characteristics in clinical practice has not been evident.
However, the reduced toxic potential of the pure left-
isomer supportts its use in clinical situations in which the
risk of systemic toxicity related to overdosing or unwanted
intravascular injection is high, such as during epidural or
peripheral nerve blocks. Adverse effects associated with
the use of local anesthesia, such as allergic reactions and
local tissue, cardiovascular, central nervous system and
systemic toxicity, were reported as rare in one previous
study™, and we did not observe any adverse effect related
to the use of local anesthesia. Generally, the present study
confirms earlier evidence that, in patients with gallbladder
lesion undergoing L.C, local anesthesia infusion is more
effective when applied at the end of an operation than at
the start.

Local anesthesia with ropivacaine infusion at the port
site in LC patients at the end of surgery significantly
decreased postoperative pain immediately. This short-
term benefit explains the lower parenteral analgesic
use and earlier discharge for LC patients with local
anesthesia infusion. However, another clinical trial
including multiple factors regarding pain after LC should
be conducted.

COMMENTS

Background

Although laparoscopic cholecystectomy (LC) is a less painful procedure than
open cholecystectomy, patients still felt wound pain after surgery. We tried to
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Innovations and breakthroughs

Pain after LC may be caused by personal factors, duration of operation,
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laparoscopic surgery to reduce postoperative pain.
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Abstract

AIM: To detect and evaluate the antibodies against
Helicobacter pylori (H pylori) neutrophil-activating
protein (HP-NAP) in patients with gastric cancer and
other gastroduodenal diseases.

METHODS: Recombinant HP-NAP was prepared
from a prokaryotic expression system in Escherichia
coli. Serum positivity and level of HP-NAP-specific
antibodies in sera from 43 patients with gastric cancer,
28 with chronic gastritis, 28 with peptic ulcer, and 89
healthy controls were measured by rHP-NAP-based
ELISA. rHP-NAP-stimulated production of interleukin-8
(IL-8) and growth-related oncogene (GRO.) cytokines
in the culture supernatant of SGC7901 gastric epithelial
cells was also detected.

RESULTS: The serum positivity and mean absorbance
value of HP-NAP-specific antibodies in the gastric
cancer group (97.7% and 1.01 £ 0.24) were
significantly higher than those in the chronic gastritis
group (85.7% and 0.89 = 0.14, £ < 0.005) and

healthy control group (27.7% and 0.65 £ 0.18, P <
0.001). The sensitivity and specificity of ELISA for the
detection of HP-NAP-specific antibodies were 95.5%
and 91.5%, respectively. HP-NAP could slightly up-
regulate IL-8 production in gastric epithelial cell lines
but had no effect on GRO. production.

CONCLUSION: Infection with virulent 4 pylori
strains secreting HP-NAP is associated with severe
gastroduodenal diseases, and HP-NAP may play a role
in the development of gastric carcinoma. rHP-NAP-
based ELISA can be used as a new method to detect
H pylori infection. The direct effect of HP-NAP on
gastric epithelial cells may be limited, but HP-NAP may
contribute to inflammatory response or carcinogenesis
by activating neutrophils.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Helicobacter pylori (H pylori), a microaerophilic Gram-
negative bacterium, infects the stomach of more than
50% of human population worldwide and is a major
cause of chronic gastritis and peptic ulcer. Furthermore,
it is associated with gastric adenocarcinoma and
gastric B cell lymphoma. In 1994, the World Health
Organization classified H pylori infection as a definite
(class 1) carcinogen. H pylori colonization is followed
by infiltration of neutrophils, macrophages and
lymphocytes in gastric mucosa. The degree of mucosal
damage is closely associated with the extent of
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neutrophil infiltration”.

Multiple bacterial virulence factors, such as vacA,
cagA and lipopolysaccharide (LPS), can modulate
H pylori-induced inflammation. H pylori neutrophil-
activating protein (HP-NAP), a 150-kDa iron-binding
protein, is a ball-shaped dodecamer formed by four-
helix bundled subunits with its sequence similar to that
of bacterioferritins and DNA binding proteins[s’(’]. It has
been designated as a neutrophil-activating factor because
it promotes the adherence of neutrophils to endothelial
cells and stimulates production of reactive oxygen
species (ROS) in neutrophils by activating nicotinamide
adenine dinucleotide phosphate (NADPH) oxidase in
plasma membrane ", Satin ¢ @/'? demonstrated that the
purified recombinant HP-NAP is chemotactic for human
neutrophils and monocytes, induces surface expression
of Pe-integrin, which mediates endothelial transmigration,
adhesion and accumulation of leucocytes at the site
of H pylori infection. Recombinant HP-NAP induces
the production of ROS by neutrophils #a a cascade of
intracellular activation events, including increased cytosolic
calcium and phosphorylation of proteins, leading to the
assembly of functional NADPH oxidase on neutrophil
plasma membrane. In addition, HP-NAP increases the
synthesis of tissue factor and secretion of type 2 inhibitor
of plasminogen activator in monocytes' ", contributing
to the inflammation of gastric mucosa by fibtin deposition.
These studies indicate that HP-NAP is a virulence factor
relevant to the pathogenic effect of H pylori.

It was recently reported that HP-NAP promotes a
Th1l immune response by inducing the expression of
IL-12 and IL-23 in neutrophils and monocytes, and also
elicits an antigen-specific Th1-polarized T cell response
in gastric mucosa of H pylori-infected patients in vivd"”.
It has been shown that HP-NAP is able to shift antigen-
activated human T cells from a Th2 to a Thl cytotoxic
phenotype characterized by production of IFN-y and
TNF-o"". Additionally, the majority of infected patients
have antibodies against this antigen, and vaccination
of mice with HP-NAP induces protection against a
subsequent challenge with pr/amm]. Therefore, HP-
NAP is an immune modulator promoting Thl immune
responses and an important vaccine candidate antigen """

Since HP-NAP is a powerful stimulant for the
production of ROS, mediating damage to DNA and
enhancing cell turnover!” it may be a risk factor for
H pylori-associated gastric cancer. Currently, it is
uncertain whether HP-NAP is related to the occurrence
of gastric cancer. Interleukin-8 (IL-8) and growth-
related oncogene (GRO4) are members of the CXC
chemokine family that induce neutrophil chemotaxis
and activation. It has been shown that I1.-8 and GROu
levels are elevated in H pylori-infected gastric mucosa™”.
In addition, H pylori water soluble surface proteins up-
regulate the expression of I1.-8 and GRO« mRNA and
protein by neutrophilslzu. Whether HP-NAP contributes
to the inflammatory response or carcinogenesis by up-
regulating I1.-8 and GROu production in H pylori-infected
gastric mucosa remains unknown. An understanding
of the relation between HP-NAP and gastric cancer

and the molecular mechanism(s) underlying HP-NAP-
induced diseases should lead to improved approaches to
the effective control of H pylori-associated gastric cancer.

In the present study, recombinant HP-NAP was
prepared from a prokaryotic expression system in
Escherichia coli, and the napA gene in 20 H pylori clinical
isolates from South China was detected by PCR. The
seropositivity and level of HP-NAP-specific antibodies
in sera from 43 patients with gastric cancer, 28 with
chronic gastritis, 28 with peptic ulcer, and 89 healthy
controls were measured by tHP-NAP-based ELISA.
The production of 1L-8 and GRO. cytokines in culture
supernatant from SGC7901 gastric epithelial cells
stimulated by tHP-NAP was also detected.

MATERIALS AND METHODS

Preparation of bacterial and gastric epithelial cell lines
H pylori NCTC11639 strain was stored at -70°C in our
department. Bacteria were routinely cultured on Columbia
agar plates supplemented with 10% defibrinated sheep
blood, 0.004% triphenyltetrazolium chloride, and Dent
selective supplement (Oxoid, Basingstoke, UK) at 37°C
for 3 d under a microaerophilic atmosphere containing
50 mL/L Oz, 150 mL/L CO2 and 800 mL/L N2. Several
colonies were then picked up and inoculated into 20 mL
of Brucella broth (Becton Dickinson, Cockeysville, MS)
containing 0.1% B-cyclodextrin supplemented with 5%
(v/v) fetal calf serum. After 24 h, 2 mL of culture was
transferred to 40 mL of fresh medium, and the same
process was repeated twice. Finally, 1 mL of the incubated
medium containing the bacterial cells, most of which were
spiral rather than coccoid, was plated on Brucella agar
(Becton Dickinson) containing 10% (v/v) defibrinated
sheep blood and cultured at 37°C for an additional 3 d in
a microaerophilic atmosphere containing 50 mL/L O,
150 mL/L CO:2 and 800 mIL/L Naz. Bacterial cells were
harvested, washed twice with cold phosphate-buffered
saline (PBS, 25 mmol/L sodium phosphate, pH 7.2, 0.9%
NaCl), and then sedimented by centrifugation at 5000 X g
for 10 min at 4°C. The cell pellet was stored at -80°C.

Human gastric epithelial cells (SGC7901) were
cultured at 37°C in RPMI-1640 (Gibco, USA) containing
10% FBS (Gibco) in a humidified atmosphere containing
50 mL/L COz, and plated at 10° cells/well in 24-well
plates. The medium was changed every 3 d and replaced
with RPMI-1640 without serum before experiment.

Collection of serum samples from infected and healthy
individuals

H pylori infection was diagnosed by histological
examination of endoscopic biopsy specimens and
CLO testing. Forty-three serum samples were collected
from patients with gastric cancer at Southern Hospital,
Guangzhou, China. The age of patients ranged 27-83
years. Twenty-eight serum samples were also collected
from patients with peptic ulcer or chronic gastritis at
Southern Hospital. The age of patients ranged 28-67
years. Finally, 89 serum samples were collected from
healthy blood donors at the age of 18-70 years.

www.wjgnet.com



Long M et a/. HP-NAP and gastric cancer

2383

Cloning and purification of NAP

Genomic DNA of H pylori was prepared using a Takara
kit (Takara, Japan) according to its manufacturer’s
instructions. The extracted genomic DNA was then
used as a template for amplification of the NAP coding
region using a Taq DNA polymerase PCR kit (Takara,
]apan)lzz’m. Two primer sequences corresponding to the
5'and 3' ends of the coding gene, including EcRI and
Xhol restriction sites, were used: P1: 55CCGGAATTCA
TGAAAACATTTGAA-3", P2: 5’'CCGCTCGAGTTAA
GCCAAATGGGC-3"

The PCR product was cloned into the expression
vector pGEX-4T-1 (Amersham Biosciences). The
plasmid was then transformed into E. co/i strain TOP10
(Invitrogen BV, Leek, The Netherlands), and NAP
expression was induced with 1 mmol/L isopropyl-B-d-1-
thiogalactopyranoside when the cells were grown to the
log phase at room temperature. After 4 h, the cells were
harvested by centrifugation and washed with ice-cold
PBS containing 5 mmol/L EDTA and 2 mmol/L PMSE
All subsequent procedures were performed at 4°C. The
NAP-GST fusion protein was purified by glutathione-
sepharose 4B column chromatography.

Screening for seropositive individuals with IgG
antibodies against H pylori in healthy subjects

Anti-H pylori 1gG antibodies in serum samples
were assayed by indirect ELISA using a diagnostic
kit (BIOCUP, Shenzhen, China). According to the
instructions, serum (100 pL, diluted 1/100 in PBS) was
added to ELISA plates pre-coated with purified H pylori
antigens in duplicate and incubated for 1 h. Controls
consisted of wells with PBS alone, H pylori negative and
positive serum, which were considered blank, negative
and positive controls, respectively. Peroxidase-conjugated
anti-human IgG (1/5000) was added and incubated for
30 min, after which the plates were washed with PBS,
and color reaction was initiated by the addition of TMB
(100 pL). After 10 min, the reaction was terminated
by the addition of 1 mol/L H2SO4 (100 pL). The
plate reader was calibrated to the blank well and the
absorbance at 450 nm was read. Cut-off value (C.O.) =
2.1 X Nc¢ (Nc = the mean absorbance value for three
negative controls). Samples with absorbance > 0.21 were
considered positive. The anti-H pylori 1gG seropositive
individuals were considered to be H pylori-infected
healthy individuals.

Detection of antibodies against HP-NAP in serum by
ELISA

Recombinant HP-NAP was prepared and purified, and
ELISA was carried out as previously described™*",
Briefly, immunoplates (Nunc, Denmark) were coated
with tNAP (5ug/well) and incubated overnight at
4°C. After washed three times with a washing buffer
containing PBS (pH 7.2) and 0.1% Tween 20, the plates
were blocked with 200 pl. of 10% bovine serum in PBS
and incubated in 2 moist chamber for 1 h at 37°C, then
washed three times with a washing buffer containing
PBS (pH 7.2) and 0.1% Tween 20. One hundred

microlitre of serum samples (1:100) from patients or
healthy individuals was then added to the microtiter
wells, and the plates were incubated at 37°C for 60 min.
After washed with PBS, 100 uL of secondary antibody
(goat anti-human IgG-HRP, 1:10000) was added to each
well and incubated for 60 min at 37°C. After washed
with PBS, 100 pL of TMB/H:20: substrate was added to
the wells and incubated at room temperature for about
10 min. The reaction was terminated by adding 100 pL
of 2 mol/L H2SOu. The absorbance of each well was
read at 450 nm. Samples with absorbance > 0.78 were
considered positive. Each sample was tested in duplicate.

Selection of cut-off values for antibodies against HP-
NAP in human serum

A receiver operating curve (ROC) was plotted to
calculate the cut-off values for antibodies against HP-
NAP at a 95% accuracy level®. In addition, the cut-off
values were determined by mean plus 2 X SD and mean
plus 3 X SD, derived from P values in healthy individuals.

Detection of the napA gene in H pylori clinical isolates
by PCR

Genomic DNA of 20 H pylori clinical isolates was
prepared and used as a template for amplification of
the NAP coding region with two primer sequences as
preciously described™. PCR was carried out in a final
volume of 60 pl. A preliminary denaturation step
at 95°C for 5 min was followed by 30 amplification
cycles, each consisting of denaturation at 94°C for 30 s,
annealing at 50°C for 30 s, extension at 72°C for 45 s,
and a final extension at 72°C for 7 min. Then, 10 pL of
amplicon was transferred onto a 1.5% (w/v) agarose gel
in 1 X TBE buffer, and electrophoresis was performed
at 80 V for 30 min in a DNA submarine plate. The gel

was then stained with ethidium bromide.

IL-8 and GRO.. production in human gastric epithelial
cells stimulated with rHP-NAP

Before use, human gastric epithelial cells (SGC7901)
growing in 24-well plates were washed and replaced
with RPMI-1640 without serum, and then stimulated
with 10 pg rHP-NAP for 12 h and 36 h, respectively.
The supernatant was centrifuged to remove particulate
debris and stored in aliquots at -70°C. IL-8 and GROu
concentrations in the culture supernatant were measured
by ELISA using a Quantikine immunoassay kit (R&D,
USA) according to its manufacturer’s instructions.
Before detection, the culture supernatant was filtered
through a sterile membrane filter (0.22 um. pore size).

Statistical analysis

Statistical analyses were conducted using the SPSS
software package. One-way ANOVA was performed
to assess differences among groups. Post hoc multiple
comparisons between different infectious groups
were done by LSD analysis. Comparisons between the
seropositivity of anti-HP-NAP antibodies in patients
with gastric cancer and other gastroduodenal diseases
were done by chi-square test.
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RESULTS

Expression and purification of recombinant protein

The gene encoding for HP-NAP was obtained by PCR
amplification using genomic DNA extracted from
H pylori as a template. Agarose gel electrophoresis
analysis of the PCR product is shown in Figure 1.

A 435 bp DNA fragment was detected, which
corresponded to the size of the HP-NAP gene. The DNA
sequence of the hypothetical HP-NAP gene of H pylori was
determined (data not shown) and submitted to GenBank
(accession No. DQ341279). To facilitate purification, HP-
NAP was expressed as a GST fusion protein in E. coli
Top10 cells. Expression of the recombinant NAP-GST
was examined by SDS-PAGE. A pronounced band with an
approximate molecular weight of 44 kDa appeared in the
supernatant of cell lysate after induction but not in control
cells, suggesting that the fusion protein can be successfully
expressed in bacterial cells (Figure 2).

The purified NAP-GST fusion protein was further
confirmed by Western blotting. Serum from H pylori-
infected patients specifically recognized the recombinant
NAP-GST fusion protein, while negative serum did not

(Figure 3).

Selection of cut-off values for HP-NAP-specific
antibodies

A cut-off value of 0.78 was determined for ELISA of
HP-NAP antibodies using ROC analysis (Figure 4). The
area under the ROC curve was 0.97. Overall, ELISA
yielded a sensitivity of 95.5% (95% confidence interval)
and a specificity of 91.5% (95% confidence interval) for
the detection of antibodies against HP-NAP in serum.

Comparison between seropositivity for anti-H pylori IgG
and anti-HP-NAP antibodies in healthy subjects

Anti-H pylori 1gG seropositivity was detected in 47 of
the 89 healthy subjects who were considered H pylori-
infected healthy individuals. As shown in Table 1,
the anti-H pylori 1gG and anti-HP-NAP seroposivity
in healthy individuals was 52.8% (47/89) and 14.6%
(13/89), respectively. The anti-H pylori IgG seropositivity
was much higher than the anti-HP-NAP antibody
seropositivity (P < 0.005). The anti-HP-NAP antibody
seropositivity, however, was 27.7% (13/47) in H pylori-
infected healthy individuals.

Detection of antibodies against HP-NAP in patients with
gastric cancer and other gastroduodenal diseases by
ELISA

The seropositivity for antibodies against HP-NAP
in gastric cancer and peptic ulcer patients was 97.7%
(42/43) and 92.8% (26/28), respectively, while the
seropositivity for antibodies against HP-NAP in chronic
gastritis patients was 85.7% (24/28). The seropositivity
for antibodies against HP-NAP in infected healthy
controls was 27.7%. The seropositivity for HP-NAP-
specific antibodies in gastric cancer patients was higher
than that in chronic gastritis patients (P < 0.05) and in
infected healthy controls (P < 0.01). The difference in

bp 1 2 Figure 1 Agarose gel electrophoresis
of napA gene amplified by PCR. Lane
1: DL2000 DNA marker; lane 2: H pylori

napA gene (435 bp).
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1000
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kDa 1 2 3 4 5 6 7
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116.2
97.4

66.5
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31
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Figure 2 SDS-PAGE analysis of the expression of pGEX-4T-1/HP-NAP in
E. coli. Lane 1: Protein marker; Lane 2: pGEX-4T-1 before induction; Lane 3:
pGEX-4T-1 after induction; Lane 4: pGEX-4T-1/HP-NAP before induction; Lane
5: pGEX-4T-1/HP-NAP after induction; Lane 6: Supernatant of E. coli after
induction; Lane 7: Lysate of E. coli after induction.

kDa M 1 2 Figure 3 Western blotting analysis
200 of HP-NAP reactivity with the
ZZ — positive serum from H pylori-infected
patients. Lane 1: Serum from a control
45— — patient not infected with H pylori; Lane
2: Serum from a patient infected with
31— N H pylori; M: Protein marker.
21 -~
14

6.5 . :

Total number tested Positivity
HP-specific IgG Abs 89 47 (52.8)
HP-NAP-specific Abs 89 13 (14.6)"
(total healthy persons)
HP-NAP-specific Abs 47 13 (27.7)

(infected healthy persons)

'P < 0.005 vs infected healthy persons; Abs: Antibodies.

the mean absorbance value for antibodies against HP-
NAP between groups was also confirmed by one-way
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Patient group Positivity for HP-NAP Negativity for HP-NAP Absorbance (mean + 2SD) Range
antibodies antibodies (cut-off value 0.78)
Gastric cancer group (n = 43) 42 (97.7) 1(2.3) 1.01+0.24 0.748-1.269
Peptic ulcer group (n = 28) 26 (92.8) 2(7.1) 0.98 £ 0.32 0.771-1.265
Chronic gastritis group (1 = 28) 24 (85.7) 4 (14.3) 0.89 £ 0.14 0.711-1.122
Healthy persons (HP-IgG positive n = 47) 13 (27.7) 34 (72.3) 0.65+0.18 0.451-0.948
ROC curve 14r- 116
1.0-
1.2 1.00 0.93
| PR 0.97  0.95 0.99
0.8 €
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Figure 4 Receiver operating characteristic curve analysis showing the cut-
off value for anti-HP-NAP antibodies in serum from patients with gastric
cancer, peptic ulcer, chronic gastritis and healthy controls, respectively.

1.20
O
1.00 -
£
Y 080
0.60 -~
n= 43 28 28 47
Gastric Peptic Chronic  Healthy
cancer ulcer gastritis  control

Figure 5 Box plot demonstrating the level of antibodies against HP-NAP
in serum from patients with gastric cancer, peptic ulcer, chronic gastritis
and healthy controls, respectively. The box plot showing the 5th and 95th
percentiles (bars), the 75th and 25th percentiles (boxes), and the median (bars
in boxes), respectively. n: Number of individuals in each group.

ANOVA analysis (F = 4.014, P = 0.023). The mean
absorbance value for anti-HP-NAP antibodies in gastric
cancer patients was 1.01 £ 0.24 (range 0.748-1.269),
significantly higher than that in chronic gastritis patients
(0.89 + 0.14, range 0.711-1.122, P < 0.005) and in
infected healthy controls (0.65  0.18, range 0.451-0.948,
P < 0.001). There was no significant difference, however,
in the mean absorbance value for anti-HP-NAP
antibodies between patients with gastric cancer (1.01 *
0.24, range 0.748-1.269) and peptic ulcer (0.98 + 0.32,
range 0.771-1.265) (Table 2).

Box plots of the antibodies against HP-NAP in sera
from patients with gastric cancer, peptic ulcer, chronic
gastritis, and healthy controls are shown in Figure 5, with
the 90th percentile range and 75th and 25th percentiles.

Figure 6 Comparison of HP-NAP antibody levels in different age groups.

Comparison of HP-NAP antibody levels in different age
groups

Most H pylori-associated diseases occurred in subjects at
the ages of 40-70 years (53/63). The mean absorbance
value for anti-HP-NAP antibodies was not significantly
different in patients at different ages (Figure 0).

Detection of napA gene in all H pylori clinical isolates
The napA gene was detected by PCR in 20 H pylori
clinical isolates. All examined H pylori strains carried the
napA gene. The electrophoresis results of PCR products
of the napA gene from 8 representative H pylori strains
are shown in Figure 7.

IL-8 and GRO. production in human gastric epithelial
cells stimulated with rHP-NAP

The IL-8 and GROu levels in culture supernatant
of human gastric epithelial cell line SGC7901 were
measured by ELISA, showing that HP-NAP slightly
up-regulated the IL-8 production (Table 3) but had no
effect on GROu production by gastric epithelial cells (data
not shown).

DISCUSSION

HP-NAP, an important virulence factor for H pylori,
induces adherence of neutrophils to gastric epithelial
cells and causes an inflammatory reaction by activating
neutrophils. In the present study, we cloned and expressed
HP-NAP, which was then used as an antigen to detect
HP-NAP-specific antibodies in serum samples. The
seropositivity for anti-HP-NAP antibodies was detected
in 89 healthy subjects and compared with that for anti-
H pylori 1gG antibodies in the same subjects. Meanwhile,
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Time (h) IL-8 level

10 pg/mL NAP 1 pg/mL LPS Control
12 10.10° 8.07 3.55
36 30.14° 30.54 11.28

°P < 0.01 vs control.

2000

1000
750

500

250
100

Figure 7 Agarose gel electrophoresis analysis of PCR product of napA
gene from H pylori clinic strains. Lane 1: DL2000 DNA marker; Lanes 2-9:
napA gene (435 bp) from eight H pylori clinic strains.

the seropositivity and levels of HP-NAP-specific
antibodies in 43 patients with gastric cancer, 28 with
chronic gastritis, 28 with peptic ulcer, were measured by
rHP-NAP-based ELISA. Moreovert, the napA gene in 20
H pylori clinical isolates from South China was detected
by PCR. The production of IL-8 and GROu« cytokines in
the culture supernatant of SGC7901 gastric epithelial cells
stimulated with tHP-NAP was also detected.

The seropositivity for anti-H pylori 1gG was 52.8%
(47/89) in healthy subjects, which is in agreement with
the average prevalence (about 50%-60%) of H pylori in
the adult Chinese population. The 47 subjects who were
serum positive for anti-H pylori 1gG were considered to
be H pylori-infected healthy individuals. The seropositivity
for anti-HP-NAP antibodies was 27.7% (13/47) in
H pylori-infected healthy individuals, due to variations in
HP-NAP expression in different H pylori strains. It has
been shown that the neutrophil adhesion-promoting
activity in different H pylori strains varies considerably™",
suggesting that HP-NAP is differently expressed in
different H pylori strains” . Our results also show that the
mean absorbance value for anti-HP-NAP antibodies was
not significantly different in different age groups. Our
work and other studies, however, have found that the
napA gene is present in all H pylori clinical isolates.

H pylori is a clear (class 1) carcinogen. HP-NAP
stimulates neutrophils to infiltrate gastric mucosa and
subsequently causes ROS production by activating
NADPH oxidase in plasma membrane. It was reported
that ROS can cause a variety of DNA lesions and produce
mutations in mammalian cells"?. ROS production is
significantly decreased in gastric mucosa of patients
with H pylori successfully eradicated™. Tt has also been
shown that HP-NAP can be involved in extravasation of
leukocytes, and ROS can play a role in the carcinogenic

process in gastric mucosa during chronic H pylori
infection™”, indicating that HP-NAP may be a risk
factor for H pylori-associated gastric cancer.

In the present study, the seropositivity and mean
absorbance value for HP-NAP-specific antibodies in
gastric cancer patients (97.7% and 1.01 £ 0.24) were
significantly higher than those in chronic gastritis patients
(85.7% and 0.89 £ 0.14, P < 0.005) and in infected healthy
controls (0.65 £ 0.18, range 0.451-0.948, P < 0.001).
There was no difference, however, in the seropositivity
ot mean absorbance value for HP-NAP antibodies
between the patients with gastric cancer and peptic ulcet,
indicating that HP-NAP specific antibodies are correlated
with severe gastroduodenal diseases and HP-NAP may
contribute to the pathogenesis of H pylori-associated
gastric cancer. Our results also show that HP-NAP had a
strong antigenicity, and the majority of infected patients
produced antibodies against HP-NAP.

ELISA for the detection of antibodies against HP-
NAP in this study had a sensitivity of 95.5% and a
specificity of 91.5%. Since the level of HP-NAP-specific
antibodies may be correlated with the severity of H pylori
infection, ELISA can be used in immunodiagnostic assay
for H pylori-infection and in screening for a high-risk
population with H pylori-associated gastric cancer.

In this study, HP-NAP slightly up-regulated 1L.-8
production by gastric epithelial cell lines, but had no effect
on GROu production, suggesting that the direct effect of
HP-NAP on gastric epithelial cells may be limited, but
HP-NAP may contribute to the inflammatory response or
carcinogenesis by activating neutrophils.

In conclusion, infection with virulent H pylori
strains secreting HP-NAP is associated with severe
gastroduodenal diseases and HP-NAP may play a role
in the development of gastric carcinoma. rHP-NAP-
based ELISA can be used as a2 new method to detect
H pylori infection. We have recently developed a
monoclonal antibody against HP-NAP, which might be
used to detect HP-NAP expression in gastric mucosa.
It would be desirable to carry out a comparative analysis
to define the characteristic differences in HP-NAP
expression between patients with gastric cancer and other
gastroduodenal diseases. Further characterization of the
interactions between HP-NAP and gastric cancer should
aid in the development of novel strategies against H pylori-
associated gastric cancer.

COMMENTS

Background

Helicobacter pylori (H pylori) infection increases the risk of developing peptic
ulcer, gastric adenocarcinoma, and gastric B cell lymphoma. H pylori neutrophil-
activating protein (HP-NAP), a virulence factor, promotes the adherence of
neutrophils to gastric mucosa endothelial cells and stimulates high production
of reactive oxygen species (ROS) in neutrophils. Since ROS can mediate DNA
damage and enhance cell turnover, HP-NAP may be a risk factor for H pylori-
associated gastric cancer. To prevent H pylori-related cancer, mass screening
for and treatment of H pylori infection are cost-effective. Whether HP-NAP is
related to the occurrence of gastric cancer is still uncertain.

Research frontiers

HP-NAP is a virulence factor for H pylori infection and a vaccine candidate
antigen. The majority of infected patients have antibodies against this antigen,
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and vaccination of HP-NAP in mice can protect against a subsequent challenge
with H pylori. H pylori colonization is followed by infiltration of neutrophils,
macrophages and lymphocytes in gastric mucosa. The degree of mucosal
damage is closely correlated with the extent of neutrophil infiltration. It has
been shown that HP-NAP can be involved in the extravasation of leukocytes,
and ROS can play a role in the carcinogenic process of gastric mucosa during
chronic H pylori infection.

Innovations and breakthroughs

An understanding of the relation between HP-NAP and gastric cancer should
lead to improved approaches to the effective control of H pylori-associated
gastric cancer. Seropositivity and mean absorbance value for HP-NAP-
specific antibodies in gastric cancer patients were significantly higher than
those in chronic gastritis patients and in infected healthy controls. There was
no difference, however, in serum positivity or mean absorbance value for HP-
NAP antibodies between patients with gastric cancer and peptic ulcer. These
findings indicate that HP-NAP specific antibodies are correlated with severe
gastroduodenal diseases and HP-NAP may contribute to the pathogenesis of
H pylori-associated stomach cancer.

Applications

ELISA used for the detection of antibodies against HP-NAP in this study had
a sensitivity of 95.5% and a specificity of 91.5%. Since the level of HP-NAP-
specific antibodies may be correlated with the severity of H pylori infection,
ELISA can be used to screen for a high-risk population with H pylori-associated
gastric cancer.

Terminology

H pylori, a gram-negative microaerophilic bacterium, causes a long-term mild
inflammation of stomach lining and is strongly linked to the development of
duodenal and gastric ulcers and stomach cancer. Over 50% of the world’s
population harbor H pylori in their upper gastrointestinal tract, and infection is
more prevalent in developing countries.

Peer review

In this study, the authors detected and evaluated the level of antibodies against
HP-NAP in patients with gastric cancer and other gastroduodenal diseases.
The results suggest that HP-NAP-specific antibodies are correlated with severe
gastroduodenal diseases and HP-NAP may contribute to the pathogenesis of
H pylori-associated stomach cancer. ELISA can be used to screen for a high-
risk population with H pylori-associated gastric cancer.
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Abstract

AIM: To investigate the clinicopathological roles of
Bmil in esophageal squamous cell carcinoma (ESCC).

METHODS: Quantitative real-time polymerase chain
reaction and immunohistochemical staining for Bmil
were performed in cancerous and adjacent non-
cancerous paraffin-embedded esophageal specimens.

RESULTS: The Bmil expression level was unaffected
by gender and age. The level of Bmil mRNA in ESCC
was significantly higher than that in the adjacent non-
cancerous tissues (2.181 + 2.158 vs 0.931 + 0.894, P
= 0.0152), and its over-expression was aggressively
associated with lymph node metastasis (3.580 + 2.487
vs 1.703 £ 0.758, P = 0.0003), poorer cell differentiation
(P = 0.0000) and advanced pathological stage (3.827
+ 2.673 vs 1.590 £+ 0.735, 2 = 0.0001). The patients
were divided into high-expression and low-expression
groups based on the median expression level of Bmil
mRNA, and a shorter overall survival time in the former
group was observed. Immunohistochemistry for Bmil

oncoprotein showed diffusely positive, focally positive and
negative expression in 44, 16 and 10 of 70 ESCC cases,
respectively, compared with three, two and five of 10
adjacent non-cancerous cases (P = 0.027). The positive
rate of the oncoprotein in samples of histological grade
I was higher than that of grade 1T (P = 0.031), but its
expression had no relation to the lymph node metastasis
and pathological staging. In 70 ESCC samples, Bmil
showed high intense expression in the cytoplasm and
less or even no expression in the nucleus.

CONCLUSION: Bmil was over-expressed in ESCC.
Increased Bmil mRNA expression was significantly
associated with ESCC progression, and the oncoprotein
was largely distributed in the cytoplasm of tumor cells.

© 2009 The WIG Press and Baishideng. All rights reserved.

Key words: Esophageal squamous cell carcinoma;
Bmil; Quantitative real-time polymerase chain reaction;
Immunohistochemistry; Clinicopathology

Peer reviewer: Bruno Stieger, Professor, Department of
Medicine, Division of Clinical Pharmacology and Toxicology,
University Hospital, Zurich 8091, Switzerland

He XT, Cao XF, Ji L, Zhu B, Lv J, Wang DD, Lu PH, Cui HG.
Association between Bmil and clinicopathological status of
esophageal squamous cell carcinoma. World J Gastroenterol
2009; 15(19): 2389-2394 Available from: URL: http://www.
wjgnet.com/1007-9327/15/2389.asp DOI: http://dx.doi.
org/10.3748/wjg.15.2389

INTRODUCTION

Esophageal cancer is one of the most frequently
occurring malignancies and the seventh leading cause
of cancer-related deaths in the world. It exhibits
considerable geographic variation, and 95% of tumors
are esophageal squamous cell carcinoma (ESCO),
Besides the impact of the environment, the process
of esophageal tumorigenesis at the molecular level is
related to disorders of cell amplification, differentiation,
senescence and apoptosis. The genetic bases undetlying
esophageal tumorigenesis have been partly understood
in the past few years, including a loss of the anti-
oncogene p53 and over-expression of epidermal growth
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factor receptor or c-Myc”. However, other molecular
mechanisms involved in esophageal tumorigenesis
progress are still largely unknown.

Bmil, located in 10p11.23, is a member of the
polycomb group (PcG) and a component of the
polycomb repressive complex 1. It was initially identified
as an oncogene cooperating with c-Myc in the generation
of lymphomas in double transgenic mice"” ™. Several
lines of evidence imply that Bmil plays an important
role in the regulation of cell proliferation and senescence
and is required for maintenance of adult hematopoietic
and neural stem cells®”. Bmit gene amplification is
observed mainly in mantle cell lymphomas " and recent
serial studies have shown that Bmil is overexpressed in
many somatic solid tumors such as colon carcinoma,
non-small cell lung cancer, breast cancer, head and neck
squamous cell carcinoma and gastric carcinoma'™"
and it may be of diagnostic and prognostic relevance.
However, to date, no report about the role of Bmil in
ESCC has been made. The up-regulation of c-Myc and
the down-regulation of p53 and p16 in ESCC tissues
make it plausible that Bmil may play an important role
in the initiation and development of ESCC. This study
was designed to investigate Bmil expression in ESCC
tissues and its impact on patients with ESCC.

MATERIALS AND METHODS
Ethics

The use of study specimens for analyses was approved
by the Research Ethics Committee of Nanjing Medical
University. Informed written consent was obtained from
all the patients.

Case selection

From June 1997 to February 2000, 80 ESCC and 15
adjacent non-cancerous paraffin-embedded samples
were obtained from the tumor center of Nanjing First
Hospital affiliated to Nanjing Medical University. There
were 52 male and 28 female patients with a mean age
of 60 years (range: 41-82). The patients were given
preoperative examination including biopsy for diagnosis,
barium X-ray, CT and ultrasonic endoscopy for clinical
staging, and no treatment was given before operation.
Radical resection was performed in each patient, and
all the samples underwent postoperative pathological
examination. There were 54 cases of stage [ -1l and 26
cases of stage IlI-IV cancer according to the American
Joint Committee on Cancer staging manual (AJCC,
2002)". With regard to postoperative histological
results, 16 were well-differentiated, 40 moderately
differentiated and 24 poorly differentiated. Another
70 ESCC and 10 non-cancerous paraffin-embedded
samples were enlisted from January 2002 to December
2003 in the same institution. There were 48 male and
22 female patients with a mean age of 61 years (range:
38-89). All the patients were assessed for physiological
ability and endoscopy and CT scan were performed for
clinical staging prior to routine surgery for ESCC. The
postoperative pathological examination found 56 cases
of stage [ -1 and 14 cases of II-IV cancer according

to AJCC (2002) pTNM standards"’. Clinical follow-up
after surgery and diagnosis was based on periodic visits
(every 3 mo during the first year, every 6 mo the second
year, and then yearly until relapse).

RNA extraction and quantitative real-time polymerase
chain reaction (PCR)

Real-time quantitative PCR was performed on paraffin-
embedded sections from 80 ESCC patients and 15
adjacent non-cancerous samples. Briefly, total RNA was
extracted by Recover All Total Nucleic Acid Isolation
kit (Ambion), and 10 mg of DNase-treated total RINA
was used for reverse transcription with Superscript III
(Invitrogen, Catlsbad, CA, USA). An aliquot representing
100 ng input RNA was amplified by quantitative real-
time PCR using the TagMan PCR reagent kit and assay-
on-demand gene expression products (FAM/Sybt, Foster
City, CA, USA). RNA extracted from a non-cancerous
lesion in one patient was used as a standard. After reverse
transcription, standard cDNA was serially diluted to
obtain five standard solutions for use in PCR to generate
the reference curve. Sequences of the Bmil bidirectional
primers were designed using Primer 5.0 rotor-gene 6.0
(Cotbett Research) as follows: Bmil sense 5-GTATTCCC
TCCACCTCTTCTTG-3!, Bmil antisense 5-TGCTGAT
GACCCATTTACTGAT-3". House-keeping gene: B-actin
sense 5'-CCTGTACGCCAACACAGTGC-3', antisense
5ATACTCCTGCTTGCTGATCC-3". Quantitative real-
time PCR was carried out in a Rotor-Gene 3000 PCR kit
(Corbett Research) with 10000 X Syber Green (Molecular
Probes). After reverse transcription, standard cDNA was
setially diluted to obtain five standard solutions for use in
PCR to generate the reference curve. The relative amount
of ¢cDNA in each sample was measured by interpolation
using the standard curve (Figure 1), and then the relative
ratio of Bmil to B-actin (housekeeping gene) expression
was calculated for each ESCC sample.

Immunohistochemistry

Histopathological evaluation was performed on 4-pm
slides stained with hematoxylin and eosin (HE) (Figure 2).
Commercially available rabbit monoclonal antibodies
against Bmi-1 (1:100, Santa Cruz Biotechnology) were
used as primary antibodies. A paraffin section of the
ESCC sample was deparaffinized and rehydrated in
graded alcohol to water. Antigenic enhancement was
performed by submerging in citrate buffer (pH 6.0)
and microwaving. Endogenous peroxide activity was
quenched by applying 0.3% hydrogen peroxide for
10 min, followed by incubation with 1% BSA to block
the non-specific binding. The primary monoclonal
anti-Bmil antibody was incubated for 60 min at 37°C.
After washing, the tissue section was reacted with the
biotinylated anti-rabbit IgG, and visualized using a Dako
Envision System horseradish peroxidase for monoclonal
antibodies. The slides were immersed in the prepared
diaminobenzidine solution, which produces a brown
precipitate at the level of the antigen-primary antibody.
Slides were then counterstained with hematoxylin,
dehydrated through alcohols of increasing concentration,
placed in xylene, coverslipped using Permount, and

www.wjgnet.com



He XT et a/. Bmil and esophageal cancer

2391

A -
e ——
0.8 - —
5 E /",._-"-'—"
< 0.6 e
S
=)
S 04 |
£ /
£ /
Z 0.2 | Threshold
0.0 -
| | | 1 | | | | |
0 5 10 15 20 25 30 35 Cycle
B s
20
515

10

L | L L L | L L L | L L L | L L L | L L L
-10° -10* -10° -10° -10' -10°
Concentration

Figure 1 Amplification curve (A) and standard curve (B) of quantitative
real-time PCR for Bmi1 mRNA. Total RNA was extracted for subsequent
reverse transcription, and standard cDNA was serially diluted to obtain five
standard solutions (1 x 10,1 x 102, 1 x 10°, 1 x 10, 1 x 10%) for use in PCR
to generate the reference curve, slope rate of the straight line (a) = -3.42089,
intercept (b) = 5.97517, correlation coefficient (r) = 0.9996. The strength of
Bmi1 and B-actin was directly generated by the machine.

analyzed under light microscopy. Each section was
evaluated by at least two independent professional
pathologists, the distribution of Bmi-1 was scored on a
semi-quantitative scale, the percentage of positive tumor
cells was recorded and divided as follows: negative
(< 10% of tumor cells positive), locally positive
(10%-50% of tumor cells positive), and diffusely positive
(> 50% of tumor cells positive).

Statistical analysis

Data were expressed as mean + SD and analyzed using
the Stata v9.0-CYGiSO bin (Computer Resource Centert,
USA). The significance of differences among groups
was determined by Student’s 7 test and y” test or Fisher’s
exact test. The difference in free survival between
groups was analyzed by the Kaplan-Meier method and
log-rank test. The starting point for calculating free
survival was the date of surgery, and the endpoint was
the date of death. Statistical significance was assessed at
the two sided 5% level, and P values less than 0.05 wete
considered statistically significant.

RESULTS

Quantitative real-time PCR analysis

Clinical follow-up was made in 76 patients. The
comparative expression levels were determined as a ratio
between the Bmil and the housekeeping gene (B-actin)
to correct for variation in the amounts of mRNA. The

o
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Figure 2 Staining of ESCC tissues. The tumor cells of cancerous tissues
were stained as violet in the nucleus and pink in the cytoplasm (x 100).
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Figure 3 Effects of Bmi1 mRNA expression on prognosis of ESCC patients.
Two patients did not complete the 5-year follow-up in each group (small circles).
The survival rate was higher in the down-expression group (group 2) than in the
up-expression group (group 1), 5 = 4.41, P = 0.0356.

5-year survival rate was 37.46%. The Bmil mRNA level
was higher in the cancerous tissues than that in the non-
cancerous tissues (2.181 * 2.158 »5 0.931 * 0.894, P =
0.0152). The Bmil expression level was unaffected by
gender and age. The expression level of Bmil mRNA
was much lower at the I -1l stage than that at the III-
IV stage, which varied inversely with the differentiation
grade, and was lower in cases without metastatic lymph
nodes than in those with metastatic lymph nodes (Table 1).
Based on the detection of Bmi-1 median expression level
(1.085), patients were divided into the down-expression
group (Bmil mRNA level < 1.085) and the up-expression
group (Bmil mRNA level > 1.085), and the accumulated
survival rate was higher in the former than that in the latter

(Figure 3).

Protein analysis

Bmil oncoprotein expression was diffusely positive,
focally positive and negative in 44, 16 and 10 of 70
ESCC cases, respectively. Compared with three, two and
five of 10 adjacent non-cancerous cases, Bmil protein
was significantly increased in ESCC samples (P = 0.027).
Analysis of protein localization in ESCC cells was made,
and the tumor cells with Bmil staining were divided
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Figure 4 Immunohistochemical staining of ESCC using antibody to Bmi-1. A: Bmi1 protein expression in adjacent non-cancerous tissues (x 400); B: Cytoplasm
staining of Bmi1 in ESCC cells (x 400); C: Intense Bmi-1 staining in the nucleus in ESCC cells (x 400). The brown staining under light microscopy indicates positivity.

Table 1 Associations of Bmi-1 mRNA expression in ESCC

tissues with clinicopathological characteristics (mean + SD)

Table 2 Relationship between Bmi-1 protein expression in
ESCC tissues and clinicopathological status

Parameter Bmi-1 mRNA P Parameter > 50% 10%-50% < 10% P
Age (yr) Age (yr)

=60 231242171 0.3816 =60 23 9 4 0.784

<60 2.167 +2.045 <60 21 7 6
Gender Histological grade

Male 2.402 +2.359 0.2133 I 7 3 3 0.079

Female 1.770 +1.690 I 28 5 6
Lymph node metastases s 9 8 1

Yes 3.580 +2.487 0.0003 Lymph node metastases

No 1.703 +£0.758 + 11 9 3 0.073
Stage = 68 7 7

m/Nv 3.827 £2.673 0.0001 Stage

/1 1.590 +£0.735 m/ v 9 4 1 0.691
Histological grade /1 35 12

I 0.881+0.418 0.000 Location

il 1.858 £0.979 Nucleus 0 7 8 0.000

i 3.580 + 2.487 Cytoplasm 30 18 16

Both nucleus and cytoplasm 5 15 20

Quantitative real-time PCR was employed to identify Bmil mRNA
expression. The comparative expression levels were determined as a ratio
between Bmil and housekeeping gene (B-actin) to correct variation in the
amount of mRNA.

into three categories, referring to both the nucleus and
cytoplasm. In all 70 tested ESCC tissues, Bmil presented
highly intense expression in both nucleus and cytoplasm
with varied degrees, accompanied by less or even no
expression in the nucleus, with significant differences
(Figure 4). The positivity of the oncoprotein in samples
of histological grade Il was more frequent than that of
grade 1II, but no significant differences were observed
between other differentiated grades (P = 0.031). No
relationship was found between the Bmil protein
expression and lymph node metastases, pathological
staging and cell differentiation (Table 2). Clinical follow-
up was made in 67 patients. The 5-year survival rate was
40.01%. There was no statistical difference in survival
rates between groups according to the Bmil expression
(P =10.1704).

DISCUSSION

ESCC is a major cause of morbidity and mortality
worldwide!", and it is significant to identify a
biological genetic molecular marker related to its

ESCC was subjected to immunohistochemistry using antibodies to Bmil.
x” test was used to detect the difference between Bmil oncoprotein and
clinicopathological status.

pathophysiological processes.

Epigenetic aberrations, the heritable changes in
gene expression that occur in chromatin structure
including DNA methylation, histone post-translational
modifications and nucleosomal remodeling, rather
than the DNA sequence, are involved in cancer
development ™. Bmil, the first PcG protein found, is
a chromatin modifier implicated in the tumorigenesis
through negatively regulating the gene expression such as
the INK4A locus, which is thought to regulate p53 and
the Rb signaling pathway in cooperation with c-myc™*"*!,
In this retrospective study, we examined the Bmil
expression and investigated its impact on ESCC patients.

Bmil mRNA expression was significantly higher in
the ESCC samples than in the adjacent non-cancerous
tissues, and so was Bmil protein expression, which
indicated that Bmil plays an important role in the
development of ESCC, and has diagnostic value.

Dirks™ has reported that Bmil-deficient tumors
may be less aggressive because they have fewer stem
cells. Bmil expression is also found inversely correlated
with the differentiation grade of clear cell carcinoma
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and is involved in tumor progression[zﬂ. Our data are in
agreement with the findings by previous publications
that the acquisition of metastatic ability of tumor cells
is considered a late event in the evolution of malignant
tumors. We found that the Bmil mRNA expression was
higher in the stage [ /Il tissues than in stage T/IV,
significantly lower in patients without metastatic lymph
nodes, and inversely related to cell differentiation. The
oncoprotein was more frequently observed in tissues with
poorer differentiation. These results suggest that Bmil
expression may not be required for initiation of ESCC
but is required for its progression. It may be a guide for
postoperative therapy and a differentiation marker in
ESCC with high malignancy. Furthermore, we discovered
that the accumulated survival of patients in the up-
expression group was much shorter than that of patients
in the down-expression group, which may predict survival
in ESCC patients.

It was interesting to note that Bmil protein expression
was negatively correlated with malignant grade, including
lymph node metastasis and advanced pathological stage.
This may have been because the samples for protein
analysis were obtained at different periods than those for
mRNA analysis, which resulted in a different selection
bias. Also, the number of lymph nodes resected by
different operators varied, and the lymph nodes removed
during surgery for pathological diagnosis may have been
misdiagnosed as metastatic lymph nodes.

The PcG protein Bmil showed abundant nuclear
expression in prostate cancer, colorectal cancer and
gastric carcinoma' ">, However, in our study,
cytoplasmic staining appeared in most of the tumor
cells with less or even no expression in the nucleus
alone, which suggests that Bmil produces a marked
effect on the development of ESCC, mainly in the
cytoplasm. This is inconsistent with the PcG pathway
activation hypothesis that states that increased Bmil
expression in cancer cells is associated with elevated
levels of H2AubiK119 and H3metK27 histones, which
suppress the expression of the INK4a/ARF locus in the
nucleus”".

The mechanisms of Bmil up-expression that induce
adverse pathological and clinical features in ESCC patients
are pootly understood. Some previous studies have shown
that Bmil expression is a potential escape mechanism and
associated with markedly increased likelihood of treatment
failure and disease relapse after surgerylzs’zq. Qin e al””
have found that down-regulation of Bmi-1 enhances
5-fluorouracil-induced apoptosis in nasopharyngeal
carcinoma cells and have suggested that the combination
of 5-FU treatment and Bmi-1 depletion might be a
potential clinical strategy for cancer chemotherapy.

However, we believe that further investigations
on larger series of ESCC patients, including clinical
follow-up and novel molecular techniques, are needed
to confirm our conclusions. Whether Bmil can be
used for accurate prediction of ESCC and its potential
chemosensitivity to current pharmaceutical treatment
needs further study.

COMMENTS

Background

Bmi1, a member of the polycomb group and a component of the polycomb
repressive complex1, has been considered as a oncogene involved in many
solid and hematological malignant tumors, and it may be of diagnostic and
prognostic relevance. However, to date, no report about the role of Bmi1 in
esophageal squamous cell carcinoma (ESCC) has been made. However,
the up-regulation of c-Myc and the down-regulation of p53 and p16 in ESCC
tissues make it plausible that Bmi1 may play an important role in the initiation
and progression of ESCC.

Research frontiers
This research, for the first time, investigated the expression of Bmi1 and its
clinicopathological role in patients with ESCC.

Innovations and breakthroughs

A significant upregulation of Bmi1 was observed in cancerous tissues in
contrast to adjacent non-cancerous paraffin-embedded esophageal specimens
at the mRNA and the protein level by quantitative real-time polymerase chain
reaction (PCR) and immunohistochemistry. Furthermore, overexpression of
Bmi1 positively correlated with lymph node metastases, pathological stage and
differentiation grade at the mRNA level.

Applications

Bmi1 may act as a guide for the postoperative therapy and a differentiation
marker of ESCC with high malignancy, and for prediction of the survival of ESCC
patients.

Peer review

The authors investigated the expression of Bmi1 at the mRNA and protein level
in patients with ESCC in comparison with healthy adjacent tissue, by real-time
PCR and immunohistochemistry. They observed a significant up-regulation
of Bmi1 in tumor tissues in contrast to healthy control tissues. Up-regulation
correlated positively with lymph node metastases, stage and histological
grading at the mRNA level. However, the histological analysis showed no such
correlation. The authors conclude that Bmi1 expression is common in ESCC
and may serve as a marker to predict lymph node metastasis and survival in
ESCC patients.
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Abstract

AIM: To evaluate the impact of alcohol dehydrogenase-2
(ADH2) and aldehyde dehydrogenase-2 (ALDH2)
polymorphisms on esophageal cancer susceptibility in
Southeast Chinese males.

METHODS: Two hundred and twenty-one esophageal
cancer patients and 191 healthy controls from
Taixing city in Jiangsu Province were enrolled in this
study. ADH2 and ALDH2 genotypes were examined
by polymerase chain reaction and denaturing high-
performance liquid chromatography. Unconditional
logistic regression was used to calculate the odds
ratios (OR) and 95% confidence interval (CI).

RESULTS: The ADH G allele carriers were more
susceptible to esophageal cancer, but no association
was found between ADH2 genotypes and risk of
esophageal cancer when disregarding alcohol drinking
status. Regardless of ADH2 genotype, ALDH2G/A
or A/A carriers had significantly increased risk of
developing esophageal cancer, with homozygous
individuals showing higher esophageal cancer risk than

those who were heterozygous. A significant interaction
between ALDH2 and drinking was detected regarding
esophageal cancer risk; the OR was 3.05 (95% CI:
1.49-6.25). Compared with non-drinkers carrying both
ALDH2 G/G and ADH2 A/A, drinkers carrying both
ALDH2 A allele and ADH2 G allele showed a significantly
higher risk of developing esophageal cancer (OR =
8.36, 95% CI: 2.98-23.46).

CONCLUSION: Both ADH2 G allele and ALDH2 A allele
significantly increase the risk of esophageal cancer
development in Southeast Chinese males. ALDH2 A allele
significantly increases the risk of esophageal cancer
development especially in alcohol drinkers. Alcohol
drinkers carrying both ADH2 G allele and ALDH2 A allele
have a higher risk of developing esophageal cancer.

© 2009 The WG Press and Baishideng. All rights reserved.
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INTRODUCTION

There is epidemiological evidence showing that alcohol
intake is associated with increased esophageal cancer
risk". Acetaldehyde, the oxidative metabolite of
ethanol, is recognized to be carcinogenic in animals
and suspected to have similar effects in humans®.
Ethanol is oxidized to acetaldehyde and then to
acetate by alcohol dehydrogenase (ADH) and aldehyde
dehydrogenase (ALDH), both of which have genetic
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polymorphisms. People homozygous for the ALDH2*2
allele (Glu487Lys, Lys or A allele) do not have any
ALDH activity. Heterozygous individuals carrying the
reference (G) and variant (A) alleles (ALDH2*1/2, or
A/G) show only 1/16 of the activity seen in ALDH2*1
homozygotes (G/G)P?. ADH2*2 allele (Arg47His, His
or A allele) encodes a superactive subunit of ADH2 and
that superactive ADH2*2 homodimer has about a 40
times higher Vmax than the less-active ADH2*1/2*1
form of ADH2P. Therefore, shortly after alcohol
drinking, individuals carrying both variant ADH2 and
ALDH?2 would accumulate a large amount of aldehyde
that cannot be efficiently oxidized to the non-toxic acetic
acid. Different combinations of ADH2 and ALDH2
genotypes may influence the individual susceptibility to
cancet.

Taixing city, located in the middle part of Jiangsu
Province, China, has relatively high incidence and
mortality rates for esophageal cancer (in 2005, the
age-adjusted mortality rate was 53.66 per 100000 for
esophageal cancer). Our previous study has shown
that more than 40% of adult residents in Taixing drink
wine and that drinking is a risk factor for esophageal
cancer in this area®. We have also shown relationships
between ALDH?2 and the risk of esophageal cancer,
but no statistically significant association was found".
In this study, we increased the sample size to define
the individual and combined roles of ADH2, ALDH2
polymorphisms and drinking habits in the risk analysis
for esophageal cancer development in Southeast Chinese
males.

MATERIALS AND METHODS
Study subjects

We recruited male patients who were histopathologically
diagnosed as having esophageal carcinoma from January
2005 to December 2006. Population-based male controls
were recruited from healthy residents in the villages
or towns where cases resided. All study subjects have
completed a questionnaire administrated by a trained
interviewer, covering residential, occupational, social,
living style, psychological and economical factors. The
interviewer then collected blood samples of subjects
from a peripheral vein after obtaining their oral informed
consents. The collected blood samples were shipped
to the public health center within a day. Buffy coat was
then separated and stored at -30°C. We defined a drinker
as a person who drinks at least once per week (alcohol
intake more than 40 g) and continuously drinks for at
least half the year. A few patients and residents refused
to participate in our study, but the overall response rate
was 97% for patients and 95% for controls, respectively.
The Ethics Committee of Jiangsu Provincial Institute of
Cancer Research approved this study. Associations could
not be assessed in women because of sparse drinking

habits.

DNA extraction and genotyping of ADH2 and ALDH2
Whole blood was collected into EDTA-coated tubes

and centrifuged for 15 min. The buffy coat layer was
isolated. Genomic DNA was extracted from 200 pL of
buffy coat using a Qiagen QIAamp DNA blood mini kit
(QIAGEN Inc., Valencia, CA). Genotyping of ADH2
and ALDH2 was determined by polymerase chain
reaction (PCR) and denaturing high-performance liquid
chromatography (DHPLC).

The sequences of primers used in this study are
F: 5-GGGCTTTAGACTGAATAACCTTGG-3' and
R: 5'"-"AGGGAAAGAGGAAACTCCTGAA-3'
for ADH2 Arg47His, and F: 5'-TGCTATGAT-
GTGTTTGGAGCC-3' and R: 5'-GGCTCCGAG-
CCACCA-3' for ALDH2 Glu487Lys. Reactions were
carried out in a total volume of 25 pL containing
20 pmol of each primer, 0.25 mmol/L each dNTPs,
2.0 mmol/L. MgCl,, 2.5 pul. 10 X buffer, 1 IU hotTag
polymerase and 0.5 puL. genomic DNA. PCR conditions
were as follows: denaturation at 95°C for 7 min, followed
by 35 cycles at 95°C for 30 s, at 62°C for 30 s, at 72°C
for 30 s, and a final extension at 72°C for 5 min. The
products were denatured at 94°C for 4 min, and their
temperature was declined to 25°C step by step according
to 0.1°C/s.

Transgenomic WAVE DNA fragment analysis sys-
tem (WAVE-300, Transgenomic, USA) and associated
WAVEMAKER software were used for genotyping. An
aliquot (5 pL) of the PCR products was directly injected
into a DNASep column. The column mobile phase
for sample elution consisted of a mixture of buffer A
[0.1 mol/L triethylammonium acetate (TEAA)] and
buffer B (0.1 mol/L. TEAA with 25% acetonitrile).
Samples were eluted at a linear gradient of buffer B over
a 4.5-min period at a constant flow rate of 0.9 mL/min.
For each DNA region, DHPLC conditions were estab-
lished by a titration analysis at 1-3°C above and below
the mean melting temperature predicted by software
simulation. There were three genotypes: namely G/G,
G/A, and A/A, for ADH2 Arg47His and ALDH2 Glu-
487Lys, respectively.

Statistical analysis

All analyses were done with the SAS (version 6.02) and
Epi-info (version 6.04) statistical package. Odds ratios
(OR) and 95% confidence intervals (CI) were adjusted
by unconditional logistic regression analysis. Gene-
environment interactions were evaluated by additive
model and expressed in terms of synergy index (S)
and attributable proportions of interaction (API)Fl.
The Mantel-Haenszel y* method was used to test for
significant associations between the ADH2 or ALDH2
genotype and cancer risk.

RESULTS

Four hundred and twelve Jiangsu males were enrolled
in this study. Numbers of subjects were 221 cases with
esophageal cancer and 191 controls (Table 1). The
proportional distributions of age, occupation, education,
smoking and drinking did not significantly differ between
cases and controls, but the proportional distributions
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Controls 7 (%) Cases 7 (%) x*MH P

Age (yr)
<50 10 (4.53) 8 (4.19)
50-59 57(25.79) 60 (31.41)
60-69 98 (44.34) 80 (41.88)
>70 56 (25.34) 43 (22.52) 0.91 0.341
Total 221 191
Income (yuan/year per person)
Ten years before 2097 3040 <0.01
Recent years 3629 4746 <0.01

Drinking status

Non-drinker 96 (43.44) 94 (49.21)
Drinker 125 (56.56) 97 (50.79) 1.38 0.24
Smoking status
Non-smoker 70 (31.67) 58 (30.37)
Smoker 151 (68.33) 133 (69.63) 0.78 0.08
Controls  Cases OR' (CI) OR? (CI)
n (%) n (%)
ALDH?2 genotype
G/G 90 (40.73) 114 (59.69) 1.00 1.00
G/A 89 (40.27) 66 (34.55) 1.71 (1.10-2.66) 1.70 (1.08-2.68)
A/A 42 (19.00) 11 (5.96) 4.84 (2.25-10.61) 5.69 (2.51-12.18)
G/A+A/A 131(59.27) 77 (40.51) 2.15 (1.43-3.26) 2.19 (1.43-3.34)
ADH2 genotype
A/A 106 (47.96) 108 (56.54) 1.00 1.00
A/G 96 (43.44)  75(39.27) 1.30 (0.85-1.99) 1.21 (0.79-1.86)
G/G 19 (8.60) 8(4.19) 242(1.02-5.77) 2.78 (1.06-7.29)
A/G+G/G 115 (52.04) 83 (43.46) 1.41 (0.96-2.08) 1.34 (0.89-2.04)

Allele frequencies

ALDH2
G 269 (60.86) 294 (76.96) 1.00

A 173 (39.14) 88 (23.04) 2.15 (1.57-2.95)
ADH2

A 308 (69.68) 291 (76.18) 1.00

G 134 (30.32) 91 (23.82) 1.39 (1.01-1.92)

'Crude OR; *Adjusted odds ratios (ORs) were adjusted for income.

of income (ten years before and recent years) were
significant lower in cases than in controls (4.52 and 3.64
for T value, P < 0.01).

As shown in Table 2, the frequency of ALDH2
G/G, G/A and A/A genotypes were 40.73%, 40.27%
and 19.00% in cases and 59.69%, 34.55% and 5.96% in
controls respectively. The distribution of the ALDH2
genotypes was significant different between controls
and cases (x> = 22.30, P < 0.01). The frequency of
ADH2 A/A, A/G and G/G genotypes demonstrated
no significant differences between cases and controls
(x> = 4.92, P = 0.085). The allelic distribution of ADH2
and ALDH2 polymorphisms was in Hardy-Weinberg
equilibrium (P > 0.05).

As for income-adjusted odds ratio, compared with
ALDH2 G/G carriers, the OR was 1.70 (95% CI:
1.08-2.68) for G/A cartiers, 5.69 (95% CI: 2.51-12.18)
for the A/A cartiers and 2.19 (95% CI: 1.43-3.34) for the
two genotypes combined. Compated with the subjects

ADH2 ALDH2 Cases Controls OR' (95% CI) OR? (95% CI)
A/A G/G 4 68  1.00 1.00
G/A+G/G G/G 46 46  155(0.89-2.70) 1.46 (0.79-2.70)
A/A G/A 40 33  187(1.03-3.40) 1.93 (0.99-3.75)
G/A+G/G G/A 49 33 229(128-411) 2.10 (1.13-3.91)
A/A A/A 2 7 498(191-1233) 528 (1.88-14.83)
G/A+G/G A/A 20 4 7.73(248-24.13) 12.22 (2.62-56.91)

'Crude OR; *ORs were adjusted for income.

with ADH2 A/A genotype, subjects with G/G genotypes
had an increased OR of 2.78 (95% CI: 1.06-7.29). As for
allelic comparison, the OR was 2.15 (95% CI: 1.57-2.95)
for ALDH2 A allele and 1.39 (95% CI: 1.01-1.92) for
ADH2 G allele carriers.

Regardless of ADH2 genotype, ALDH2G/A or
A/A cartiers were found to have significantly increased
risk of developing esophageal cancer. ALDH2 A/A
homozygotes have higher esophageal cancer risk
than ALDH2G/A heterozygotes. As compared to
the subjects with ADH2A/A and ALDH2 G/G
genotypes (double wild type), those with variant alleles
for both ADH2 (G allele) and ALDH2 (A allele) had a
significantly increased OR. ALDH2 A/A homozygotes
who were also carrying ADH2 G allele had the highest
OR of 12.22 (95% CI: 2.62-56.91) (Table 3).

The ALDH2 A/A genotype alone showed a
moderate increase of esophageal cancer risk in both
drinkers and non-drinkers (Table 4). No significant
relationship was found in analysis of ADH2 genotypes.
Compared with non-drinkers with both ALDH2 G/G
and ADH2 A/A genotypes, drinkers with ALDH2 A
and ADH2 G alleles showed a significantly elevated risk
of esophageal cancer (OR = 8.36, 95% CI: 2.98-23.40)

The OR for esophageal cancer among alcohol
drinkers with ALDH2 A allele was markedly increased
to 3.05 (95% CI: 1.49-6.25) compared to non-drinkers
with ALDH2 G/G genotypes (Table 5). A significant
gene-environment interaction between alcohol drinking
and ALDH2 was observed for esophageal cancer risk
(S = 2.93). The population attributable risk due to
alcohol drinking by ALDH2 A allele carriers was
estimated to be 41% for esophageal cancer (API = 0.41).

DISCUSSION

Our previous studies showed that drinking was
associated with increased esophageal, stomach and liver
cancer in Taixing’l. We also found that it was not ADH2
but ALDH2 polymorphisms that had a significant
interaction with heavy alcohol consumption in the
development of hepatocellular catcinoma (HCC)PL In
the present study, both ADH2 G allele and ALDH2
A allele significantly increased the risk of esophageal
cancer development. ALDH2 A allele significantly
increases the risk of esophageal cancer development
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Genotypes Non-drinker Drinker
Cases Controls OR' (95% CI) Cases Controls  OR' (95% CI)

ALDH2

G/G 26 42 1.00 64 72 1.00

G/A 43 44 1.29 (0.65-2.55) 46 22 247 (1.27-4.82)

A/A 27 8 4.67 (1.63-13.38) 15 3 8.63 (2.07-35.95)

G/A+A/A 70 52 1.78 (0.94-3.37) 61 25 3.08 (1.65-5.78)
ADH2

A/A 50 53 1.00 56 55 1.00

G/A ) 38 1.31 (0.70-2.46) 54 37 1.18 (0.64-2.16)

G/G 4 3 2.10 (0.35-12.54) 15 5 2.90 (0.85-9.90)

G/A+G/G 46 41 1.37 (0.74-2.54) 69 42 1.36 (0.76-2.43)
ALDH2 ADH2

G/G A/A 10 28 1.00 34 40 2.02 (0.79-5.17)

G/A+A/A  G/A+G/G 30 27 2.84 (1.10-7.31) 39 10 8.36 (2.98-23.46)

'ORs were adjusted for income.

Genotype' Drinker? Cases Controls OR' (95% CI)
- 26 42 1.00

- + 64 72 0.92 (0.48-1.78)

+ = 70 52 1.78 (0.94-3.37)

+ + 61 25 3.05 (1.49-6.25)

: ALDH2G/G; +: ALDH2G/ A and A/A; ORs were adjusted for income; *-:
Non-drinker; +: Drinker.

especially in alcohol drinkers. Alcohol drinkers carrying
both ADH2 G allele and ALDH2 A allele have a higher
risk of developing esophageal cancer.

There is no doubt that the differences in environment
exposures/lifestyle influence the genetic susceptibility
to cancer. There have been a lot of papers regarding
the relationship between ADH2 and ALDH2
polymorphisms and esophageal cancer susceptibility.
Chao et a'™ found that Chinese alcoholic patients
with the ADH G and ALDH2 A allele were more
susceptible to esophageal cancer. Many studies found
that the inactive ALDH2 genotypes had a significantly
increased risk for developing esophageal cancer and that
a gene-environment interaction exists between alcohol
drinking and the inactive ALDH2 genotypes™' 1%,
Boonyaphiphat ¢z a/'"" did not find ALDH2 inctreased
the risk significantly (OR of ALDH G/A 1.57, 95% CI:
0.89-2.76). However, the combined at risk genotypes,
ADH A/A and ALDH G/A increased risk by four-
fold and heavy drinkers > 60 g/d harboring ADH A/A
or ALDH G/A had about an 11-fold increased risk.
Our previous study showed no statistically significant
association between ALDH2 and esophageal cancer
susceptibilityl. However, in this study with a larger
sample size, we found that the ALDH2 A allele showed
a moderately increased risk for esophageal cancer as
compared with ALDH2 G/G cartiers, and significant
gene-environment interactions between alcohol drinking
and ALDH2 were observed regarding esophageal cancer

risk (S = 2.93). The population attributable risk due
to alcohol drinking by ALDH2 A allele carriers was
estimated to be 41% for esophageal cancer. Yokoyama
et al"™ also found that an extraordinarily high proportion
of excessive risk for esophageal cancer in Japanese
males can be attributed to drinking by persons with
inactive heterozygous ALDH2 (68.5%). Aldehyde
dehydrogenase-2 generates acetic acid from acetaldehyde
metabolism and its activity correlates with iz vivo
acetaldehyde concentration. Thus, diminished ALDH2
enzyme activity and consequent higher concentrations of
acetaldehyde can be risk factors for esophageal cancer. In
this study, we, for the first time, report that ALDH2 A/A
homozygotes have higher esophageal cancer risk than
ALDH2 G/A homozygotes, which is consistent with the
different ALDH2 enzyme activity resulting from A/A
and G/G genotypes. Literature has shown that after
drinking, the blood acetaldehyde concentrations in those
with ALDH2 A/A and G/A were 19- and 6-fold higher
than in those with G/G genotype, respectively™..

In this study, we found the ADH G allele carriers
wete more susceptible to esophageal cancer, but no
association was found between ADH2 genotypes and
risk of esophageal cancer when distegarding drinking
status. Compared with non-drinkers carrying both
ALDH2 G/G and ADH2 A/A, drinkers carrying
both ALDH2 A allele and ADH2 G allele showed a
significantly higher risk of developing esophageal cancer
(OR = 8.36, 95% CI: 2.98-23.46). The inactive ADH2
genotype has also been demonstrated to enhance the
risk of esophageal cancer among alcoholics and the
general population. The inactive ALDH2 genotype
and ADH2 genotype carriers have higher risk of
developing esophageal cancet, especially among alcohol
drinkers!'""*"¥l These findings conflicts with those
demonstrating that the enzyme activity in ADH G allele
was much higher than that of A allele. Yoshihara e a/*”
showed that there were no significant differences in
blood ethanol and acetaldehyde concentrations between
volunteers with ADH2*1 and without ADH2*1. Thus,
the mechanism of the ADH2 polymorphism involved
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in esophageal cancer risk may be associated with, not
acetaldehyde, but a direct involvement of ethanol.

In summary, this study found that polymorphisms
of the ADH2 and ALDH2 genes were significantly
associated with the risk of esophageal cancer in Southeast
Chinese males. Significant gene-environment interactions
between alcohol drinking and ALDH2 were observed in
esophageal cancer risk. Significant interactions between
ADH2 and ALDH2 polymorphisms were also observed.
These findings can provide additional information about
the role of alcohol in esophageal cancer risk in Chinese
populations. For individuals with ALDH2 A/A or G/A
genotypes, reducing alcohol consumption may help
lower their risk for esophageal cancer.
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Background

Esophageal cancer is the most common cancer in China. There is epidemiological
evidence that alcohol intake is associated with an increased esophageal
cancer risk. Alcohol dehydrogenase-2 (ADH2) and aldehyde dehydrogenase-2
(ALDH2) have a strong impact on alcohol metabolism. The authors’ previous
study has shown that more than 40% of adult residents in Taixing drink wine
and that drinking is a risk factor for esophageal cancer in this area. However, no
statistically significant association between ALDH2 and the risk of esophageal
cancer was found. In this study, the authors increased the sample size to define
the individual and combined roles of ADH2, ALDH2 polymorphisms and drinking
habits in the risk for esophageal cancer development in Chinese males.

Innovations and breakthroughs

The present study showed that polymorphisms of the ALDH2 genes were
significantly associated with the risk of esophageal cancer in Southeast Chinese
males. Significant gene-environment interactions between alcohol drinking
and ALDH2 were observed in esophageal cancer risk. Significant interactions
between ADH2 and ALDH2 polymorphisms were also observed.

Applications

This research showed the genetic risk factors and the role of gene-environment
interactions in identifying individuals at risk of esophageal cancer, which
have certain theoretical and application values for studying the etiology of
esophageal cancer and its prevention.

Terminology

ADH2: A zinc-containing enzyme which oxidizes primary and secondary
alcohols or hemiacetals in the presence of NAD. In alcoholic fermentation,
it catalyzes the final step of reducing aldehyde to alcohol in the presence
of NADH and hydrogen. ALDH2: An enzyme that oxidizes aldehyde in the
presence of NAD+ and water to acid and NADH. Genetic polymorphisms: The
regular and simultaneous occurrence of two or more discontinuous genotypes
in a single interbreeding population. The concept includes differences in
genotypes ranging in size from a single nucleotide site to large nucleotide
sequences visible at a chromosomal level.

Peer review

This study provides more information on the ADH2 and ALDH2 polymorphisms
of esophageal cancer in Southeast Chinese males and the findings support
the previous results that the risk of esophageal cancer increases in subjects
carrying ADH2*1 allele (G allele) and ALDH2*2 allele (A allele) in an overall
population, and especially ALDH2*2 allele (A allele) in alcohol drinkers. These
epidemiological findings might help construct a prevention strategy against
esophageal cancer.
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Abstract

AIM: To evaluate the effectiveness and safety of
capsule endoscopy (CE) in patients with recurrent
subacute small bowel obstruction.

METHODS: The study was a retrospective analysis
of 31 patients referred to hospital from January 2003
to August 2008 for the investigation of subacute small
bowel obstruction, who underwent CE. The patients
were aged 9-81 years, and all of them had undergone
gastroscopy and colonoscopy previously. Some of them
received abdominal computed tomography or small
bowel follow-through.

RESULTS: CE made a definitive diagnosis in 12 (38.7%)
of 31 cases: four Crohn’s disease (CD), two carcinomas,
one intestinal tuberculosis, one ischemic enteritis, one
abdominal cocoon, one duplication of the intestine,
one diverticulum and one ileal polypoid tumor. Capsule
retention occurred in three (9.7%) of 31 patients, and
was caused by CD (2) or tumor (1). Two with retained
capsules were retrieved at surgery, and the other one of
the capsules was spontaneously passed the stricture by
medical treatment in 6 mo. No case had an acute small
bowel obstruction caused by performance of CE.

CONCLUSION: CE provided safe and effective

visualization to identify the etiology of a subacute small
bowel obstruction, especially in patients with suspected
intestinal tumors or CD, which are not identified by
routine examinations.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Small bowel obstruction is a frequent cause of acute
abdomen. The definitive diagnostic rate is not high
using traditional radiographic evaluation, such as plain
film radiography, abdominal computed tomography
(CT), or small bowel follow-through. Some reports have
demonstrated that capsule endoscopy (CE) is superior
to radiographic examination and push enteroscopy in
the investigation of intestinal diseases, especially for
obscure gastrointestinal bleeding or suspected Crohn’s
disease (CD)"*. Although capsule retention is a relatively
infrequent complication, small bowel obstruction and
strictutres have been considered contraindications to CE.
It is interesting to note that there is a controversy about
this contraindication in the literature. The goal of the
present study was to evaluate the safety and effectiveness
of CE in patients with small bowel obstruction.

MATERIALS AND METHODS

Subjects

Between January 2003 and August 2008, 31 patients
underwent CE for the investigation of small bowel
obstruction, who had previously received gastroscopy
and colonoscopy, abdominal CT or small bowel follow-
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Patient Gender/age Surgical history/ Prior examinations Gl transit time CE or surgical findings  Follow-up (mo)
(yr) NSAID use (min)
1 M/43 None EGD, colonoscopy (-), AXR 319 Abdominal cocoon 17
2 F/18 Appendectomy EGD, colonoscopy (+), AXR 387 CD 53
3 M/74 None EGD, colonoscopy (-), AXR 329 Normal 54
4 F/69 None EGD, colonoscopy, SBFT (-), AXR 295 Normal 53
5 M/54 None Colonoscopy, SBFT (), AXR CE retention CD 29
6 M/9 Intussusception EGD, colonoscopy (-), AXR 205 Normal 16
7 F/67 None EGD, colonoscopy (-), AXR Not pass Ischemic enteritis Lostin1'
8 F/36 None EGD, colonoscopy, CTE (-), AXR 308 Normal 27
9 M/46 None CTE (&), SBFT (£), AXR 461 Tumor 15
10 F/37 Abdominal delivery  EGD, colonoscopy, SBFT (-), AXR 247 Normal 17
11 F/52 None EGD, colonoscopy, CTE, SBFT (-) CE retention Tumor 2
12 F/52 None EGD, colonoscopy, CTE, SBFT (-) Not pass Normal 1
13 F/62 None EGD, colonoscopy, CTE, SBFT (-) Not pass Normal 2
14 M/57 None EGD, CTE, SBFT (-), AXR 324 Normal 33
15 M/31 None EGD, colonoscopy (-), AXR 250 Normal 32
16 F/32 None EGD, colonoscopy (), CTE (-) 446 Normal 30
17 M/53 None CTE (+), EGD/ colonoscopy (-), 346 Normal 33
18 F/31 Abdominal delivery  EGD/ colonoscopy (-), US/CTE (+) 425 TB 30
19 M/22 None EGD/ colonoscopy, SBFT (-), AXR 340 Normal 3
20 M/46 Small bowel resection  EGD/colonoscopy, CTE (-), AXR 296 Normal 3
21 M/81 None Colonoscopy (-), AXR 378 Normal Lost’
22 F/54 Tubal ligation EGD/ colonoscopy, CTE (-) 458 Normal 41
23 M/75 None EGD/ colonoscopy (-), AXR 327 Normal Death in 24
24 M/53 None EGD/ colonoscopy (-), AXR 421 CD 51
25 M/60 None EGD/ colonoscopy, SBFT (-) 465 Intestinal diverticulum B
26 F/52 None EGD/ colonoscopy, CTE (+) 465 Normal 16
27 M/32 None EGD/ colonoscopy (-), AXR 293 Normal 39
28 F/54 Tubal ligation EGD/ colonoscopy, SBFT (-) 354 Normal 36
29 F/59 None EGD/ colonoscopy, MRI (-), AXR 349 Tleal polypoid tumor Lost’
30 M/9 None EGD/ colonoscopy, CTE (-), AXR Not pass Duplication of intestine 12
31 F/65 None EGD/ colonoscopy, SBFT (-), AXR CE retention CD 14

EGD: Esophagogastroduodenoscopy; AXR: Abdominal X-ray; MRI: Magnetic resonance imaging; CE: Capsule endoscopy; CTE: CT enterography; SBFT:

Small bowel follow-through; US: Ultrasound; CD: Crohn’s disease. (*): Suspected positive; (+): Positive; (-): Negative; Not pass: The capsule did not pass

the ileocecal valve within the duration of the examination, but was not retained. GI: Gastrointestinal. 'The patient was lost to follow-up 1 mo after surgery.

*The follow-up was missed after CE examination.

through more than once. All previous radiological
and endoscopic examinations could not identify clear
etiology.

Materials

CE (Given M2A, Giving Imaging Ltd, Yoqneam, Israel)
measuring 11 mm X 26 mm, which magnify images
cight times, has a battery life of 6-8 h. It is used in
conjunction with an imaging system including a data
recorder and interpretative workstation. Continuous
video-images are transmitted at a rate of two frames per
second.

Methods

A total of 1121 patients underwent CE between January
2003 and August 2008. Most of them underwent CE
for the evaluation of obscure bleeding or suspected CD.
We identified 31 patients presenting with symptoms
consistent with small bowel obstruction, and abdominal
X-ray showed incomplete intestinal obstruction. All
the 31 patients who were aware of an increased risk for
capsule retention and the possibility for surgery received
CE examination, when the symptoms of intestinal
obstruction were relieved by conservative management.
All the patients gave written informed consent. The

medical data were retrospectively analyzed, including
age, sex, medical and surgical history, follow-up, and
radiographic, routine endoscopic and CE examinations.

RESULTS

The mean age of these 31 patients was 47.12 + 18.38
years (range 9-81 years); 18 of the subjects were male and
13 were female. Seventeen of them were out-patients, 14
were in-patients, and nine had surgical histories before
capsule examinations were performed. All of them had
undergone gastroscopy and colonoscopy previously,
but the results were negative. Twenty-three of them
had undergone CT enterography or small bowel follow-
through, and positive or suspected results were found
in six cases. Four of the six patients achieved definitive
diagnoses by CE examination, surgical or pathological
biopsy, and the remaining two were false-positive.

The average gastric emptying time was 43.8 £
36.1 min (range 4-131 min). In 15 of the 31 patients, the
capsule passed the ileocecal valve within the duration of
the examination. The mean small bowel transit time (based
on 24 patients) was 332.2 + 86.7 min (range 167-484 min,
Table 1). In 28 of the 31 patients, the capsule was
evacuated in 3 d. Capsule retention occurred in three
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Table 2 Abnormalities detected on CE in patients with small bowel obstruction

Detected abnormalities (12) Gender/age (yr) CE retention (time) Therapy Post-CE obstructive symptom
CD (4)
F/18 No Medical therapy None
M/54 Yes (1 wk) Surgical resection None
M/53 No Medical therapy None
F/65 Yes (6 mo) Medical therapy None
Tumor (2)
Ileal neuroendocrine carcinoma M/ 46 No Surgical resection None
Jejunal adenocarcinoma F/52 Yes (2 wk) Surgical resection None
Intestinal tuberculosis (1) F/31 No Medical therapy None
Ischemic enteritis (1) F/67 No Surgical resection None
Abdominal cocoon (1) M/43 No Surgical resection None
Intestinal diverticulum (1) M/60 No Medical therapy None
Ileal polypoid tumor (1) F/59 No Lost to follow-up None
Duplication of intestine (1) M/9 No Surgical resection None

2008-08-14

PillCam™SB

Figure 1 CE and double air-balloon endoscopic images of stenosis. A: CE
shows an annuliform mass in the intestine; B: Double air-balloon endoscopy
also shows an annuliform mass, but we failed to retrieve the retained capsule.

(9.7%) cases, caused by CD or tumor, of which, were
retrieved at surgery, and the other one of the capsules was
spontancously passed the stricture by medical treatment in
6 mo. None of the cases showed any symptoms of acute
or subacute obstruction during CE examination.

CE disclosed definitive intestinal disease in 12 (38.7%0)
of the 31 patients, including four CD, two catcinoma,
one intestinal tuberculosis, one ischemic enteritis, one
abdominal cocoon, one intestinal duplication, one
small-intestinal diverticulum and one ileal polypoid
tumor (Table 2). Single or multiple ulcers were found
in six patients. In three of the six, CD was diagnosed
by CE images and clinical manifestations, and obvious
symptom relief was achieved through treatment with
mesalazine. In one of the six patients, capsule was
retrieved at surgery which had not passed the stricture
for 7 d, and the replacement showed CD. In another of
the six patients, multiple ulcers were found with CE and
double-balloon enteroscopy. CD was firstly considered
according to the endoscopic findings and clinical data,
but medical treatment with mesalazine did not relieve the
patient’s symptoms. The later BUS and CT scans showed
multiple retroperitoneal lymph node enlargement,
meanwhile, the purified protein derivative test was found
to be positive. Pathological analysis of biopsy specimens
obtained from these lymph nodes indicated tuberculosis.
The patient’s symptoms were relieved significantly
by anti-tuberculosis treatment, therefore, intestinal
tuberculosis was diagnosed. The remainder of the six

2008-08-20

Figure 2 Surgical images of stenosis. A: A retained capsule was removed at
surgery; B: An obvious stenosis was caused by jejunal adenocarcinoma.

was demonstrated abdominal cocoon at surgery. In one
elderly patient, intestinal mucosal erosion and bleeding
were found at CE examination. Later, exploratory
laparotomy was performed for advanced identification
of etiology and therapy, which indicated superior
mesenteric artery embolus. In another case, the capsule
images presented abnormal intestinal motility and CT
scan showed mural thickening of the distal ileum, and
finally, ileal neuroendocrine carcinoma was diagnosed by
surgery. In a pediatric case, CE also showed abnormal
intestinal motility. The child was treated surgically
because of failure of medical treatment, which indicated
duplication of the intestine. The CE findings in the
remaining two cases disclosed diverticulum of the small
intestine and ileal polypoid tumor. In a female patient
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whose CA199 increased clearly CT, BUS scan or air-
barium double contract examination were negative,
but CE and double air-balloon endoscopy showed an
annuliform mass, which was demonstrated to be jejunal
adenocarcinoma at later surgery (Figures 1 and 2).

None of the patients had other risk factors for stricture
formation, such as long-term administration of non-
steroidal anti-inflammatory drug (NSAIDs) and abdominal
radiotherapy. The capsule images were normal in 19 of the
31 cases. Follow-up was missed in three of the 19 cases.
An eldetly patient in the remaining 16 died of pulmonary
infection. Small bowel obstruction did not reappear in the
other 15 cases during medical treatment in the follow-up
petiod. However, adhesive ileus could not be excluded in
four of the 14 patients who had a history of abdominal
surgery. The capsule findings allowed a definitive diagnosis
in 12 of the 31 cases: six patients accepted surgical
treatment (one CD, two tumors, one ischemic enteritis, one
abdominal cocoon, one duplication). Five patients (three
CD, one intestinal tuberculosis, one intestinal diverticulum)
were treated medically without surgery, and no recurrence
of small bowel obstruction was found in these patients
during follow-up.

DISCUSSION

CE is a novel diagnostic technique that has been used
increasingly for analysis of many disorders of the
small intestine, such as occult gastrointestinal bleeding,
suspected CD, chronic diarrhea, and protein-losing
enteropathy. Although small bowel obstruction has been
considered a contraindication to CE, in out seties, CE was
documented to be very valuable and safe in identifying
the ctiology of small bowel obstruction, and it was also
found to be easy to swallow, painless and well tolerated by
these selected patients. CE findings allowed a definitive
diagnosis in 12 (38.7%) out of the 31 cases, in which CD
(4/31) was the major disease inducing stricture of the
intestine. This cause was consistent with that in the study
of Chiefetz and Lewis"”. In contrast, some authors have
reported that NSAID-induced stricture was the major
cause of capsule retention®”. Recently, Mason e# a/* have
reported that intestinal mass or radiation enteritis are the
main causes of subacute small bowel obstruction. The
different causes of stricture may be associated with the
indications of the patients.

The incidence of retention is closely related to the
selected population. The incidence of retention varies
from 0%-21% in the literature as a result of the different
populations and indications for examination. The highest
published rate (21%) was reported in the study of
Chiefetz and Lewis"™, in which CD (2/19 cases) was also
noted to be the major cause of retention. In another study
with a total of 102 cases"”, the rate of retention was 13%
(5/38) in patients with known CD, but only 1/64 cases
with suspected CD had a retained capsule. The rate of
capsule retention was very low in most studies, especially
when the patients were selected without suspected small
bowel obstruction or intestinal stricture. In the report of
Barkin and Friedman"", the incidence was 0.75% in a large

study of 900 patients who had previously normal small
intestines. Most recently, Li ¢/ a/" have reported 14 cases
of CE retention (1.4%) in 1000 capsule examinations.
It was shown that tumors or NSAID strictures were the
major etiology of retention in both of these studies. In
our highly selected population, capsule retention occurred
in 3 of 31 cases (two CD, one tumor).

Recently, dissolving patency capsules have been used
in some studies to evaluate intestinal patency in patients
with small bowel strictures, before video-CE (VCE). The
patency capsule“ﬂ is composed of lactose, remains intact
in the gastrointestinal tract for 40-100 h post-ingestion,
and disintegrates thereafter. Spada ez a/'” have reported
that 94% (30/34) of cases with small bowel stricture
passed the intact or disintegrated capsule in the stools.
Expulsion was confirmed in three cases by fluoroscopy,
and the remaining patient withdrew consent to the study.
In addition, VCE passed uneventfully through the small
bowel stricture of all 10 patients who underwent VCE
following patency capsule examination. The study of
Spada ¢f a/ has suggested that the patency capsule is a safe
and effective tool for evaluation of functional patency of
the small bowel, even when stricture has been indicated by
traditional radiology. In another multicenter study"”, in all
the 106 patients with strictures, no acute ileus was induced
by Agile patency capsule. However, in the study of Bovin
et al™ in one of the 22 cases with suspected obstructive
intestinal disease and/or radiological evidence of small-
bowel strictures, impaction of an intact capsule led to ileus
and emergency surgery. Similatly, in the study of Delvaux
et al™ of all 22 patients with known or suspected
stenosis, the patency capsule induced a symptomatic
intestinal occlusion in three patients, which was resolved
spontaneously in one and required emergency surgery
in two. It was shown that the start of dissolution at 40 h
after ingestion was too late to prevent intestinal occlusion.
Furthermore, the patency capsule can not detect stenosis
and the etiology of small bowel obstruction.

Capsule retention has been defined as the presence
of a capsule in the body for a minimum of 2 wk after
ingestion, or when the capsule is retained in the bowel
lumen indefinitely, unless targeted medical endoscopy
or surgical intervention is initiated"". In our seties,
capsule retention occurred only in three cases, in which
one of the capsules was spontancously passed the
stricture by medical treatment in 6 mo, and the other
two retained capsules were retrieved at surgery. No acute
small bowel obstruction occurred after administration
of CE. The reported rate of acute abdomen induced
by capsule is low. However, there is a controversy in
the literature about the utility of capsule retention. In
many studies, patients with a high risk of intestinal
stricture were excluded for fear of capsule retention,
which may have led to acute intestinal obstruction or
surgical emergency. However, in most cases, capsule
retention is symptomatic, although some patients
accepted surgical therapy, which is safe and identifies
or treats the underlying disease. Thus, some authors
consider that capsule impaction is a valuable means of
detecting significant stenosis that would benefit from
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surgical managementm. In addition, the retained capsule
can be retrieved using double-balloon endoscopy'”".

Importantly, it is necessary to make the patients aware
of the potential need for surgery before CE, although
the risk for retention was low.

Based on our results, the most common etiology of
small bowel obstruction was CD, followed by tumor.
In our selected population, capsule retention was
asymptomatic, which did not lead to surgical emergency.
It is concluded that CE is a safe and effective tool for
detecting etiology and stenosis of patients who have a
history of small bowel obstruction, especially for the
patients with suspected intestinal tumors or CD, which are
not identified by routine examinations. Such results need
future confirmation from prospective randomized studies.

COMMENTS

Background

Capsule endoscopy (CE) has been demonstrated to be superior to routine
radiological examinations in the investigation of obscure gastrointestinal bleeding
or suspected Crohn’s disease (CD). Small bowel obstruction or strictures are
considered to be a contraindication for CE in many centers. However, the
accuracy of radiography in this situation has often been questioned.

Research frontiers

CE is now commonly performed for gastrointestinal bleeding of obscure origin or
suspected CD. It is noted that the visualization of patients with suspected small
bowel stenosis using traditional radiological methods is associated with high false-
negative results and radiation doses. Recently, CE or patency capsule has been
performed for suspected intestinal strictures in some studies, mainly for patients
with known or suspected CD. However, reports about patients with subacute
intestinal obstruction receiving CE are rare in the literature up till now.

Innovations and breakthroughs

At many centers, CE is considered to be contraindicated in suspected
obstructive small bowel disease, for fear of capsule retention. In the present
study, capsule retention occurred only in three cases (one of the capsules was
spontaneously passed the stricture by medical treatment in 6 mo, the other
two were retrieved at surgery), and no acute small bowel obstruction occurred
after administration of CE. CE can be helpful in diagnosing subacute intestinal
obstruction in patients with otherwise negative imaging studies, especially for
patients with suspected intestinal tumors or CD.

Applications

CE is helpful in diagnosing subacute intestinal obstruction in patients with
negative or uncertain imaging studies, which may become an appropriate
indication for performing CE.

Terminology

Subacute small bowel obstruction is diagnosed in patients who present with
symptoms consistent with small bowel obstruction, in whom abdominal X-ray
shows incomplete intestinal obstruction. CE is a novel diagnostic technique that
has been used increasingly for analysis of many disorders of the small intestine,
such as occult gastrointestinal bleeding, suspected CD, chronic diarrhea, and
protein-losing enteropathy.

Peer review

This paper describes CE in patients with small bow! obstruction. Although
today the results of MRI of the intestine mostly offers the best chance of finding
stenosis, CE is an interesting technique and should lead to a higher percentage
of diagnosis.
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Abstract

AIM: To investigate the effect of two-channel gastric
electrical stimulation (GES) with trains of pulses on
gastric emptying and slow waves.

METHODS: Seven dogs implanted with four pairs of
electrodes and equipped with a duodenal cannula were
involved in this study. Two experiments were performed.
The first experiment included a series of sessions in the
fasting state with trains of short or long pulses, each
lasted 10 min. A 5-min recording without pacing was
made between two sessions. The second experiment
was performed in three sessions (control, single-channel
GES, and two-channel GES). The stimulus was applied
via the 1st pair of electrodes for single-channel GES
(GES via one pair of electrodes located at 14 cm above
the pylorus), and simultaneously via the 1st and 3rd
channels for two-channel GES (GES via two pairs of
electrodes located at 6 and 14 cm above the pylorus).
Gastric liquid emptying was collected every 15 min via
the cannula for 90 min.

RESULTS: GES with trains of pulses at a pulse width of
4 ms or higher was able to entrain gastric slow waves.
Two-channel GES was about 50% more efficient than
single-channel GES in entraining gastric slow waves. Two-

channel but not single-channel GES with trains of pulses
was capable of accelerating gastric emptying in healthy
dogs. Compared with the control session, two-channel
GES significantly increased gastric emptying of liquids at
15 min (79.0% =+ 6.4% vs 61.3% + 6.1%, P < 0.01),
30 min (83.2% + 6.3 % Vs 68.2% + 6.9%, P < 0.01),
60 min (86.9% + 5.5 % vs 74.1% + 5.9%, P < 0.01),
and 90 min (91.0% = 3.4% vs 76.5% =+ 5.9%, P < 0.01).

CONCLUSION: Two-channel GES with trains of pulses
accelerates gastric emptying in healthy dogs and
may have a therapeutic potential for the treatment of
gastric motility disorders.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Gastrointestinal functional or motor disorders are
common, affecting 25% of the United State population“’21
and 5%-10% of Asian populationm. The patients often
complain of a series of dyspeptic symptoms such
as nausea and Vomitingw. Gastric dysrhythmia has
been observed in a variety of gastrointestinal motility
disorders, including unexplained nausea and vomitingw,
gastroparesis[4’5j, type I diabetes™, early pregnancyw,
gastroesophageal reflux disease!| after vagotomy and
surgery[8J or after bone marrow or stem cell transplantm.
In these circumstances, the frequency of gastric slow
wave becomes either abnormally high (tachygastria)
or low (bradygastria). Gastric emptying is delayed in
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patients with gastroparesis and in about 30%-65% of
patients with functional dyspepsia.

The commonly used medical therapy for gastroparesis
is prokinetic agents, such as metoclopramide, cisapride,
domperidom and erythromycin"”. However, there are
a considerable number of patients who are refractory
to these medical therapeutic agents and side effects also
limit their usage. While a number of studies have shown
that some prokinetics have anti-dysrhythmic effects, but
none of them has been developed for the normalization
of gastric dysrhythmia™'",

Gastric electrical stimulation (GES) ot pacing has been
under investigation as a potential therapy for gastrointestinal
motility disorders™". A number of studies have been
performed to investigate the effect of gastric pacing, but
the majority of them seem to indicate that gastric pacing is
able to entrain gastric slow waves' " accelerate gastric
emptying in patients with gastroparesis”*? or in animal
model of gastroparesis“sfzm. Three distinct methods have
been used in GES, including long pulse stimulation,
short pulse stimulation, and stimulation with trains of
short or long pulses. In long-pulse stimulation, the pulse
width is in the order of milli-seconds and the stimulation
frequency is usually in the vicinity of the physiological
frequency of gastric slow wave™? In short pulse
stimulation, the pulse width is substantially shorter and
is in the order of a few hundred micro-seconds. The
stimulation frequency is usually a few times higher than
the physiological frequency of gastric slow wave!' >,
It has been reported that long-pulse stimulation
can normalize gastric dysrhythmia, entrain the slow

[13,17,25,27,28) . . .
wave , accelerate gastric emptying in human

beings and dogs, and short-pulse stimulation is effective
against nausea and vomiting with no or little effect on
gastric dysthythmia, slow waves, or gastric emptying“s’zﬂ.
Trains of pulses are composed of a repetitious train of
pulses and are derived from the combination of two
signals: a continuous signal with a high frequency (in
the order of 5-100 Hz) and a control signal to turn the
pulses on and off, such as x seconds “on” and y seconds
“off”. This kind of stimulation has been frequently used
in electroacupuncture™. Most previous studies were
performed using long- or short-pulse GES in patients
and in animal model of gastroparesis. Commercially
available implantable stimulators are capable of
generating short pulses or trains of pulses but not long
pulses that are technically difficult to produce. That
1s, long pulse GES is practically not feasible or much
less feasible than GES of pulse trains and has to be
replaced by GES with trains of pulses. Accordingly, it
is important to study whether the GES with trains of
pulses is able to mimic the functions of long pulse GES.
However, to the best of our knowledge, few studies
have investigated the effect of GES with trains of pulses
on gastric motility, such as gastric slow waves and gastric
emptying.

This study was to investigate the effect of GES
with trains of pulses on gastric slow waves and gastric
emptying in health dogs.

MATERIALS AND METHODS

Animal preparation

Seven healthy female beagle dogs, weighing 14-21 kg,
were used in this study. After an overnight fasting, the
dogs were anesthetized with 2% sodium thiopental
(0.6 mL/kg, intravenous) and underwent abdominal
surgery. Their tongue colot, pulse rate and breath rate
were monitored. Four pairs of stainless steel cardiac
pacing wires were implanted on the serosal surface of
stomach in an arching line along the greater curvature.
The most distal pair was placed 2 cm above the pylorus,
and the distance between adjacent pairs of electrodes
was 4 cm. The bipolar electrodes in each pair were
0.5 cm apart. The electrodes were affixed to the gastric
serosa with an unabsorbable suture in the seromuscular
layer of stomach. The wires were brought out through
the anterior abdominal wall, channeled subcutaneously
along the left side of the trunk, and placed outside the
skin for pacing or recording gastric myoelectric activity.
Each dog was equipped with a duodenal cannula 20 cm
beyond the pylorus for the assessment of gastric liquid
emptying. The study was initiated after the dogs were
completely recovered from surgery, usually 2 wk after
surgery. The Animal Care and Use Committee of the
Union Hospital of Tongji Medical College approved the
surgical and experimental protocols.

Experimental protocol

The study was composed of two experiments using
the following protocols. Experiment 1 was designed
to assess the optimal stimulation parameters (lowest
stimulation energy) to entrain gastric slow waves in
the dogs. The dogs were fasted overnight and received
no medication before the study. A 30-min baseline
recording was made iz all electrodes in the stomach.
Then, an adjustable multi-channel electrical stimulator
(model A300, World Precisio Instruments, Sarasota,
Florida) was used for stimulation in a constant current
mode, and the stimulus consisted of periodic trains of
bipolar pulses with adjustable pulse widths. In order to
get effective pacing parameters for the entrainment, a
series of sessions with various pacing parameters were
performed in the fasting state, 10 min each session.
A 5-min recording without pacing was made between
two consecutive pacing sessions. The pulse width was
gradually increased (0.3 ms, 0.5 ms, 0.7 ms, 0.9 ms, 1 ms,
2 ms, 3 ms, 4 ms ...) until entrainment of gastric slow
waves was achieved. Other parameters for GES were
fixed. The stimulus was delivered vz the 1st channel
for single-channel GES (a train on-time of 3 s and off
time of 8 s, a pulse frequency of 30 Hz, an amplitude
of 5 mA) or via both the 1st and 3rd channels for two-
channel (channel one: 3 s-on and 8 s-off, 30 Hz, 2 mA;
channel three: the same as channel one except for pulse
amplitude of 1.6 mA). With this setting, the frequency
of pulse train was about 5.5 trains/min, which is similar
to the physiological frequency of gastric slow wave.
Time delays among different channels were determined
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Figure 1 Gastric slow waves at the baseline and with two-channel GES (A),
and recordings of gastric slow waves at baseline during 2-channel GES
via the first and third channels (B).

based on the propagation speed of intrinsic gastric
slow waves during the baseline recording. The peak of
slow waves occurred simultaneously at the 1st and 3rd
channels (a phase shift of 360 degree). Accordingly,
stimulation applied in these two channels was synchronic
or simultaneous (Figure 1).

Experiment 2 was to investigate the effect of two-
channel GES with trains of pulses on gastric emptying,
The stimulation parameters were determined as in
experiment 1. The study was performed in three sessions
(control, single-channel GES, two-channel GES) on
three separate days (at least 3 d apart) in a randomized
order. Each session consisted of four consecutive 30-min
periods of gastric slow wave recordings. During each study
session, the dogs were fed with a liquid meal composed
of 43 g Nutrison (Nutricia, Holland) and 100 mg
phenol red mixed with 100 mL water, immediately after
a 30-min baseline recording in the fasting state (the dogs
were fasted for 12 h or more). The total volume was
237 mL with a total energy of 250 kcal (6 g fat, 40 g
carbohydrate, and 9 g protein). The emptied chyme
containing gastric secretion and the ingested liquid meal
were collected every 15 min sz the intestinal cannula for
90 min. The collected volume and the amount of phenol
red in each collection were used for the assessment of
gastric emptying. Session two was the same as session
one, except that GES was performed viz the 1st channel
during the entire postprandial period (Figure 2) with a
train on-time of 3 s and off time of 8 s, a pulse frequency
of 30 Hz, an amplitude of 5 mA, and width of 4 ms (the
optimal pulse width obtained from experiment 1). Session
three was the same as session two, except that GES was
performed zia channels one and three (pulse amplitude
of 2 mA for channel one and 1.6 mA for channel three).
The reduced pulse amplitude in the distal (channel three)
stimulation channel was designed to avoid retrograde
propagation of stimulation.

No GES/1-channel GES/2-channel GES
0 30 60 90 120 min

1
!

Meal

Figure 2 Experiment protocol.

Recording and assessment of gastric slow waves

A multi-channel recorder (Acqgknowledgelll, EOG
100A, Biopac System, Inc. Santa Barbara, CA) was used
to record gastric slow waves zia the serosal electrodes
during the entire study. All signals were displayed
on a computer monitor and saved on the hard disk
with an IBM-compatible 486PC. The low and high
cutoff frequencies of the amplifier were 0.05 and
35 Hz, respectively. The most distal recording was used
to identify whether gastric slow waves are entrained
with GES. Complete entrainment was defined as the
frequency of gastric slow waves that was the same as
the pacing frequency and phase-locked with the pacing
stimulus. The percentage of entrainment of gastric slow
waves was defined as the ratio of difference between the
recorded slow wave frequency during pacing (f) and the
intrinsic frequency before pacing (fi), and the difference
between the pacing frequency (fp) and the intrinsic
frequency before pacing. It was represented as % of
entrainment = (f - fi)/(fp - fi)*.

Gastric emptying

The test liquid meal contained 100 mg of phenol red
as a marker, and gastric emptying was determined
by assessment of the amount of phenol red in each
collection of gastric effluent as previously described"”.
During the study, the volume of each collection was
recorded and a sample of 5 mL was taken and stored
in a freezer. At the end of study, these samples were
analyzed using a spectrophotometer to detect the
amount of phenol red in each sample. Gastric emptying
was assessed by calculating the amount of phenol red
recovered from each collection of gastric effluent.

Statistical analysis

Results were reported as mean £ SE. The analysis of
variance (ANOVA) was used to assess the difference
in three sessions of gastric emptying. Paired Student
# test was used to investigate the differences in gastric
emptying between the stimulation and control sessions.
P < 0.05 was considered statistically significant.

RESULTS

Effect of GES with trains of pulses on gastric slow
waves

Gastric slow waves were entrained in each dog with
single-channel or two-channel GES using trains of pulses
with a greater pulse width. The relation between the
entrainment of slow waves and stimulation pulse width
is presented in Figure 3. The percentage of entrainment
of gastric slow waves with single- or two-channel GES
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Figure 3 Percentage of slow wave entrainment with GES as a function of
stimulation pulse width.

was 7.75% £ 1.62% or 19.25% % 9.04% at 1 ms, 36.62%
+ 5.75% or 42.82% £ 5.45% at 2 ms, 62.34% *+ 7.38%
ot 67.75% % 9.80% at 3 ms and 100% £ 0% or 100%
+ 0% at 4 ms, respectively. A complete entrainment was
achieved with GES with a pulse width of 4 ms or greater.
Some typical recordings at the baseline and during GES
are shown in Figure 1. The entrainment of gastric slow
waves usually occurred a few minutes after gastric pacing
as demonstrated by the fact that the slow waves were
phase-locked with the pacing stimulus a few minutes after
the initiation of pacing;

To compare the stimulation energy required to
completely entrain the gastric slow waves, the following
formula was used for the calculation of stimulation
energy (E): E = (cycles/min) X (frequency) X (pulse
width) X (amplitude)’. Accordingly, the minimum energy
required by single-channel GES was 16500 ms X mA”,
whereas that for the two-channel GES was 8421.6 ms
x mA®, which represents about 51.04% of the energy
required by single-channel GES or a saving of 48.96%
of energy.

Effect of GES with trains of pulses on gastric emptying
Two-channel GES with trains of long pulses (pulse
width: 4 ms) could accelerate gastric emptying in the
healthy dogs (P < 0.01, ANOVA) (Figure 4). Compared
with the control session, two-channel GES significantly
increased gastric emptying of liquids at 15 min (79.0%
*+ 6.4% w5 61.3% £ 6.1%, P = 0.001), 30 min (83.2% =*
6.3 % w5 68.2% £ 6.9%, P = 0.005), 60 min (86.9% =*
5.5% vs 74.1% % 5.9%, P = 0.010), and 90 min (91.0%
+ 3.4% vs 76.5% £ 5.9%, P < 0.0037), tespectively, after
feeding. However, no significant difference was noted in
gastric emptying between single-channel GES and control
sessions.

DISCUSSION

In the present study, GES with trains of wider pulses
(width = 4 ms) but not short pulse could entrain gastric
slow waves. Two-channel GES but not single-channel
GES, significantly accelerated gastric emptying of liquids
in healthy dogs.

Figure 4 Gastric emptying in the control sessions and sessions with
single-channel or two-channel GES. P < 0.01 (2-ch vs control).

Most previous studies showed that long pulse GES
can entrain gastric slow waves in human beings and
animals"”****% None of these studies has investigated
the effect of GES with trains of pulses on gastric slow
waves. [t has been shown that GES with trains of
short pulses can improve symptoms, such as nausea
and vomiting of patients with gastroparesis[24’26], but
cannot entrain gastric slow waves or normalize gastric
dysrhythmia. In this study, GES with trains of pulses
entrained gastric slow waves as long as the width of
pulses in the train was 4 ms or greater. The energy
required to completely entrain gastric slow waves
with two-channel GES was less than that with single-
channel GES, which might be due to the fact that each
stimulation was responsible for entraining slow waves in
a smaller region (about 50%) of the stomach with two-
channel GES, compared with single-channel GES.

Conventionally, long-pulse GES is performed using
a single pair of electrodes or single-channel GES. It
has been reported that single-channel GES with long
pulses accelerates gastric emptying in patients with
gastroparesislzz] and in animal models of gastroparesism,
and has no effect on gastric emptying in healthy
dogs"*", Recent studies on the effect of multi-channel
GES on gastric emptying and entrainment of slow
waves indicate that multi-channel stimulation with long
pulses is more efficient than single-channel stimulation
for the entrainment of slow waves, and can accelerate
gastric emptyinglm’zo’m. It has been shown that four-
channel long pulse GES can accelerate gastric emptying
in healthy dogs"”, whereas two-channel long pulse
GES can normalize vasopressin-induced delayed gastric
emptying in dogsm. To date, no study is available on the
effect of multi-channel GES with trains of pulses on
gastric emptying. In the present study, we used single-
channel (14 cm above the pylorus) and two-channel
(6 and 14 cm above the pylorus) GES to investigate their
effect on gastric emptying. Compared with the control
session, two-channel but not single-channel GES with
trains of pulses significantly accelerated gastric emptying,
which is consistent with the previous findings.

It is well known that gastric emptying of liquid
and solid occurs separately, involving different areas
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of stomach. It is believed that the antrum undergoes
orderly peristaltic contractions and acts as a pump, while
the proximal segment functions as a reservoir’ . Gastric
emptying demands accommodated motion of the
proximal and distal stomach. The motility of stomach
follows an orderly pattern in which gastric peristaltic
contractions are phase-locked with gastric pacesetter
potentials, which sweep distally from the corpus toward
the pylorus. It is also known that gastric contractions
are controlled by gastric slow waves. Multi-channel GES
more accurately mimics the natural propagation and
characteristics of gastric slow waves' ™ thus controlling
gastric contractions more effectively.

In this study, two-channel GES with trains of pulses
entrained gastric slow waves and accelerated gastric
emptying in healthy dogs, suggesting that two-channel GES
with trains of pulses might be applicable in treatment of
gastroparesis and normalization of gastric dysthythmia.
Technically, it is more feasible to make an implantable
stimulator using trains of pulses than using repetitive long
pulses due to the current charge balance. Accordingly, GES
with trains of pulses is technically more attractive than
long pulse GES. Currently, most commercially available
implantable stimulators use trains of pulses. However, none
of them is able to generate pulses with a width of 4 ms or
greater. Therefore, new hardware design and development
are needed before two-channel GES with trains of pulses
can be used in clinical practice.

In conclusion, entrainment of gastric slow waves is
feasible using GES with trains of pulses at a pulse width
of 4 ms or greater. Two-channel GES with trains of
pulses can accelerate gastric emptying in healthy dogs
and may have a therapeutic potential for the treatment
of gastric motility disorders.
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Background

Gastric dysrhythmia and delayed gastric emptying have been observed in a
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Abstract

Hereditary fructose intolerance (HFI) is an under-
recognized, preventable life-threatening condition. It
is an autosomal recessive disorder with subnormal
activity of aldolase B in the liver, kidney and small
bowel. Symptoms are present only after the ingestion
of fructose, which leads to brisk hypoglycemia, and an
individual with continued ingestion will exhibit vomiting,
abdominal pain, failure to thrive, and renal and liver
failure. A diagnosis of HFI was made in a 50-year-old
woman on the basis of medical history, response to IV
fructose intolerance test, demonstration of aldolase B
activity reduction in duodenal biopsy, and molecular
analysis of leukocyte DNA by PCR showed homozygosity
for two doses of mutant gene. HFI may remain
undiagnosed until adult life and may lead to disastrous
complications following inadvertent fructose or sorbitol
infusion. Several lethal episodes of HFI following sorbitol
and fructose infusion have been reported. The diagnosis
can only be suspected by taking a careful dietary
history, and this can present serious complications.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Hereditary fructose intolerance (HFI) is an autosomal
recessive inborn error of metabolism that results from a
deficiency of fructose 1-phosphate aldolase in the livet,
intestine and kidney.

The estimated incidence is 1 in 20000 live births'!
and the carrier frequency is 1 in 70, but the prevalence
of HFI in adults is unknown. The clinical symptoms
were first described by Chambers and Pratt in 1956,

Affected individuals fail to metabolize fructose
completely in the liver, intestine and kidneys because of
deficiency of fructose 1-phosphate aldolase and ingestion
of fructose, sorbitol or sucrose causes abdominal pain,
vomiting and symptomatic hypoglycemia. The syndrome
typically appears in the newborn at the time of weaning
from the breast when food containing sucrose or fructose
is given. Continued ingestion results in poor feeding,
growth retardation, gradual liver and kidney failure
acidosis, and eventually death”. Affected children soon
develop an aversion to all foods and protect themselves by
self-imposed fructose and sucrose restriction.

The strict dietary exclusion leads to normal growth
and longevity. Nevertheless, complete elimination of
this sugar from the diet is difficult to achieve, especially
for undiagnosed adults, without professional advice.
These people may suffer symptoms throughout life and
represent a diagnostic challenge for attending physicians.
Furthermore, potentially lethal complications may result
from inadvertent infusion of fructose- or sorbitol-
containing solutions in a hospital setting!™,

CASE REPORT

A 50-year-old German woman presented with a long life
history of aversion to sugary foods. She reported being
breast fed until the age of 2 years, and her mother said
that she refused the usual sucrose-containing formulas.
She described nausea, vomiting, diffuse abdominal pain
and hypoglycemic symptoms even after the smallest
amount of sugar or fruit. Her 2-year-old brother died
after receiving an intravenous infusion in hospital,
while her parents and three siblings are asymptomatic.
She takes no regular medications. On examination, she
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Time Glucose Phosphate Uric acid Magnesium
(min) (mg/dL) (mmol/L) (mg/dL) (mmol/L)
0 87 1.000 5.1 0.72

15 67 0.77 6.74 0.84

30 61 0.64 7.74 0.8

45 60 0.80 7.58 0.88

60 68 0.83 7.58 0.91

had mild thoracic scoliosis with no neurological defect.
Otherwise, physical examination was untematkable.

Results of laboratory investigations including
full blood count, urea, creatinine, electrolytes, full
biochemical profile, amylase lipase and lipid studies,
liver function tests and insulin level were within normal
ranges. A fructose tolerance test (FI'T) using 250 mg
fructose per kilogram body weight was performed. At
0, 15, 30, 45 and 60 min after fructose injection, blood
samples were taken for analysis of glucose, phosphate,
uric acid and magnesium. A typical abnormal FTT was
observed after the infusion, i.e. a drop in serum glucose
and serum phosphate and rise in serum uric acid and
magnesium concentration occurred (Table 1).

Thirty minutes after fructose injection, she developed
significant dizziness, sweating, tremor and abdominal pain
that were closely observed, and by 60 min her symptoms
improved. The diagnosis was further confirmed by
histochemical analysis of an endoscopic biopsy specimen
from the small intestine, which showed 70% reduction in
aldolase B activity in the mucosa, and molecular analysis
of leukocyte DNA extracted from a blood sample using
PCR amplification revealed that she had inherited two
doses of the mutant gene, one from each parent, as the
cause of the disease.

DISCUSSION

Fructose is a natural component of many plants and
is distributed widely among most fruits and vegetables.
Fructose is metabolized primarily in the liver and to some
extent in the kidney, small intestine and adipose tissue'”
Deficiency in aldolase B in the liver, kidney and small
intestine causes fructose intolerance'. After ingestion,
fructose rapidly enters the hepatocytes where fructokinase
phosphorylates it to fructose 1-phosphate. Fructose
1-phosphate accumulates in HFI because of deficiency
of the enzyme fructose 1-phosphate aldolase, which
splits fructose 1-phosphate into glyceraldehydes and
dihydroxyacetone phosphate.

The accumulation of fructose 1-phosphate results in
inhibition of other enzymes, namely phosphorylase, liver
fructose 1-6 bisphosphate aldolase and fructokinase. This
results in impaired glycogenolysis and glyconeogenesis,
and may induce hypoglycemia[sl. Early exclusion of
fructose and sucrose from the diet is accompanied by
dramatic improvement; otherwise, growth is retarded and

progressive liver and renal disease are likely, and may lead
to death”"". Diagnosis can be achieved by FIT and tissue
diagnosis by direct assay of aldolase B activity in the liver,
intestine or renal tissue. Recently, the use of PCR-based
procedures has made the diagnosis simpler">"”.

The infusion of fructose- ot sorbitol-containing
solutions in patients with unsuspected disease leads to
potentially fatal hepatorenal failure. More than 20 cases
have been reported in Germany where the use of fructose
or sorbitol solutions is long established*"™. Our patient
is alive at the age of 50 years with previously undiagnosed
HFI, and did not have complications of the disease. This
patient illustrates the importance of a careful dietary history
and awareness of disease symptoms. In contrast, incorrect
diagnosis and unawareness of possible pediatric problems
in adult life may lead to catastrophic complications, while
early recognition leads to effective management.
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Abstract

Taking herbal-extracts to lose weight is an
underestimated health hazard. Often, these products
contain active agents that can cause acute liver
damage. In this case report, a 22-year-old female
patient, who presented with a feature of cholestatic
syndrome, was so sure that the “natural products”
were not dangerous that she did not inform her
physicians that she had taken them, making their task
that much more challenging. Clinical presentation
mimicked acute cholecystitis and the patient
underwent a cholecystectomy. Surgery was without
any consequences and complications, although it did
not completely cure the illness. She later admitted
to having taken herbal remedies and this led to the
correct diagnosis of phytotherapy-related hepatotoxicity
and a successful therapeutic approach. The true
incidence of phytotherapy-related hepatotoxicity and
its pathogenic mechanisms are largely unknown. It is
important to increase the awareness of both clinicians
and patients about the potential dangers of herbal
remedies.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

The desire to lose weight using “natural products” and
the availability of these items can induce pathologies,
the causes of which are often overlooked. The main
problem with “natural products” is that the exact
quantity and purity of a given ingredient contained in
extracts of vegetable origin (mainly herbs) are largely
unknown. It can happen that patients deny taking these
products, thinking that they are “safe” because they atre
“natural” and thus physicians do not have the key facts
to interpret dangerous pathologies. Here we report a
case of a patient who expetienced jaundice and prutitus,
not assuming the “natural products” was at fault, with
a clinical presentation highly suggestive of cholecystitis
whose final diagnosis turned out to be drug-induced
liver injury (DILI).

CASE REPORT

A 22-year-old obese (BMI 32) woman presented to
hospital in May 2007 with a cholestatic syndrome
of unknown origin. Her only declared pre-existing
medication was paracetamol (500 mg daily), used as an
analgesic for menstrual pain. Pre-admission blood tests
were normal.

Symptoms included jaundice, pruritus, right upper
quadrant pain and epigastric tenderness, accompanied
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by fever of low grade, nausea, vomiting, dark urine and
pale stools. At the time of admission routine liver enzyme
tests revealed bilirubin 128 umol/L (< 20 pmol/L),
alkaline phosphatase (ALP) 1229 U/L (40-110 U/L),
y-glutamyltransferase (GGT) 293 U/L (< 50 U/L),
Aspartic-aminotransferase (AST) 1378 U/L (< 45 U/L)
and Alanine-aminotransferase (ALT) 1686 U/L (<
40 U/L). She had never consumed alcohol and there
was no recent travel history. Viral serology for hepatitis
and HIV were negative. An infection screen was carried
out because our country has an increasing incidence
of exotic illnesses due to recent immigration that can
cause transient liver enzyme derangement. This panel
included cytomegalovirus, Epstein-Barr virus, Flavivirus,
Dengue virus, Ross River virus, Barmah Forest virus,
Spotted fever virus, Scrub Typhus, and Leptospirosis
serology; all of them were unremarkable. Serum copper
and caeruloplasmin, a-fetoprotein, a-1 antitrypsin,
iron deposits were in the normal range. Anti-nuclear
antibodies, perinuclear antineutrophil cytoplasmic
antibodies, antibodies to liver kidney microsomal antigen
type-1, anti-mitochondrial and anti-smooth muscle
antibodies were negative. Her complete blood count was
slightly abnormal. In fact, a modest increase in WBCs
without left shift was present on admission, concurrent
with an increase in eosinophils (7%) and a decrease in
lymphocyte counts.

Abdominal ultrasound revealed the presence of
microcalculi in the gallbladder. No clear dilatation of the
common bile duct was seen, but the exam was performed
in the presence of marked abdominal meteorism.

A magnetic resonance cholangio-pancreatography
(MRC) indicated a dilatation of the choledocus with
a likely interruption of its terminal tract, with some
evidence of microstones in the gallbladder (Figure 1).
Consequently, physicians empirically treated this illness
by imipenem/cilastatin (500/500 mg every 6 h) for
seven days.

A negative history of drug use, the physical findings
(i.e. right upper quadrant and epigastric tenderness in
the absence of peritoneal findings), laboratory data
(i.e. elevated levels of bilirubin, alkaline phosphatase,
ALT, and y-glutamyltransferase) were consistent
with extrahepatic obstruction, suggesting stones
complicated by acute cholecystitis. Therefore, to gain
access to and/or remove impacted common bile duct
(CBD) stones at the ampulla of Vater, the patient was
submitted to a preoperative endoscopic retrograde
cholangiopancreatography (ERCP) with endoscopic
sphincterotomy and extraction of sand-like stones.

Using this standard therapy, her laboratory data
improved, with AST and ALT values of 1110 U/L and
1225 U/L, respectively. At this point, a laparoscopic
operative CBD exploration with mini-invasive technique
was planned.

The abdominal inspection showed the presence
of extensive visceral adherences, as well as a general
aspect of diffuse bowel inflammation. The gallbladder
was reddish-colored with a thick wall and bled easily.
This was suggestive of a complex abdominal pathology,

Figure 1 Magnetic resonance cholangio-pancreatography showing
dilatation of the choledocus and mimicking an interruption of its terminal
tract, with some evidence of microstones in the gallbladder (arrows).

therefore a conversion to an open procedure was chosen.

Abdominal exploration and biliary manometry
caused the surgeons to utilize an ante-grade trans-
ampullary intra-operative endobiliary stenting. The
macroscopic examination showed acute cholecystitis
with moderate wall-thickening containing very dense bile
and some small stones.

The postoperative course was pain-free and the
patient was prematurely discharged with drastically
reduced (though elevated compared to normal)
enzymatic values of AST 108 U/L and ALT 156 U/L.

Four days later the patient underwent liver laboratory
tests that undetlined an elevation of the transaminases,
with an AST level of 644 U/L, ALT of 810 U/L,
AP of 806 U/L and bilirubin of 64 pmol/L, mainly
unconjugated with a persistently draining T-tube.

An interrogation of the woman’s relatives highlighted
that the patient had taken several doses of a phyto-
preparation in solution, bought from a store run by an
herbalist, labeled as “herbal therapy for losing weight”.
Fortunately, the relatives found this preparation, containing
“Lycopodium serratum and Chelidonium maius” at
home. The Roussel Uclaf Causality Assessment Method,
also known as Danan’s international consensus criteria,
was developed to quantify the strength of association
between liver injury and herbal remedies and implicated
the phyto-preparation as causing the injury. The case was
adjudicated by three reviewers (DC, GT, MND) working
independently and the patient was diagnosed as likely to
be suffering from DILIL. One month after given up taking
the herbal remedy, all the liver parameters returned to
normal values, without any apparent consequences. The
case was re-adjudicated after a four-week follow-up by the
same reviewers and the diagnosis was confirmed.

DISCUSSION

The “chelidonium majus” belongs to the family of
papaveraceae; its roots contain the biologically active
components chelerythrine and sanguinarine. The active
“principia” are similar to those of opium, and have well-
known hepatotoxic effects”™™, although in animals an
average daily oral dose of alkaloids up to 5 mg/kg has
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been proven to be safe”,

The herb “Lycopodinm serratuns” has several® active
agents that can cause hepatotoxicitym. The hepatic damage
caused by these agents, generally of a cholestatic type, is
possibly mediated by an idiosyncratic or hypersensitivity
reaction. Recently, a different hypothesis was proposed
involving an impairment of mitochondrial respiration[s].

Although this is not the first case reported in the
literature, its importance lies in the atypical presentation.
Indeed, was this a case of misdiagnosis, the co-existence
of two diseases or an uncommon manifestation of DILI
with a clinical presentation mimicking an other disease?
The results of liver laboratory tests and imaging studies
were attributed to an eatlier combination of symptomatic
gallstones and cholangitis and the patient was treated
accordingly. Unfortunately, a liver biopsy, which would
have indicated the presence of canalicular cholestasis with
bile plugs in dilated canaliculi, occasional portal tracts
containing a prominent lymphocytic infiltrate with mild
piecemeal necrosis, was not performed and consequently
the opportunity for a definitive diagnosis was lost.

Gallstone disease remains one of the most common
medical problems. The risk factors predisposing to
gallstone formation include obesity, diabetes mellitus,
estrogen and pregnancy, hemolytic diseases, and cirrhosis.
Acute cholecystitis can carry the risk of complications,
including empyema, perforation, abscess, peritonitis and
sepsis. Acute cholecystitis also causes acute pain in the right
upper quadrant (RUQ). However, cross-sectional imaging
is essential, because more than one-third of patients with
acute RUQ pain do not have acute cholecystitis. Today,
laparoscopic cholecystectomy, laparoscopic common bile
duct exploration, and endoscopic retrograde management
of CBD stones play important roles in the treatment
of gallstones, even though the treatment of choice
remains cholecystectomy. However, when asymptomatic
gallstones are detected during the evaluation of a patient,
a prophylactic cholecystectomy is normally not indicated
because of several factors. Only about 30% of patients
with asymptomatic cholelithiasis will warrant surgery during
their lifetime, suggesting that cholelithiasis is a relatively
benign condition in some people.

The main question we should ask ourselves is: was
surgery the right choice? Although the patient’s symptoms
and signs were extremely atypical for establishing the
diagnosis of acute cholecystitis in this young immune-
competent patient, her declaration of not having taken
any other medications, including over-the-counter
medications, herbal or traditional medicines, definitely
misled physicians. The late admission by her parents
allowed a correct diagnosis of DILI and not acute
cholecystitis. Given the diagnosis of DILI, the patient
took a further risk with anesthesia.

Should physicians have performed further studies
before surgery? A CT cholangiogram would have shown
contrast material being excreted by the renal tract,
suggesting that the pathology concerned hepatocellular
damage rather than a biliary obstruction.

Was the patient incautiously discharged from the
surgery unit? The answer is probably yes, because the

reduction of liver enzymatic activity caused surgeons to
underestimate the pathology, with overconfidence in the
previous diagnosis of cholecystitis.

There are many examples of hepatotoxicity induced
by herbal remedies, which have been widely used
in recent decades as weight loss agents. Germander
(Teucrium chamaedrys) extracts cause DILI, probably
mediated by furano neoclerodane diterpenoidsm.
Chaparral is a desert shrub traditionally used by Native
Americans for treatment of several ailments. Recently,
preparations of chaparral leaves have been marketed as
weight loss agents. The mechanism of chaparral toxicity
involves its active ingredient, nordihydroguaiaretic
acid"”. Kava (kava kava, awa, or kew), derived from
the dried root and rhizome of Piper methysticum,
has recently been marketed as an anxiolytic and mood
enhancer. Recent studies from Europe have described
cases of kava-associated hepatic injury. The mechanism
of hepatic injury appears to be immune-mediated,
with CYP2DG6 deficiency perhaps being a risk factor".
Herba Ephedrae (from Ephedra sinica and other Ephedra
species) is a traditional Chinese extract also used
for treatment of asthma, nasal congestion, and fever.
Although most adverse effects of Herba Ephedrae are
cardiovascular or neurological, 4% of reports mentioned
acute hepatitis. Herba Ephedrae contains phytochemicals,
which are thought to strengthen its toxic activity!”,

In addition to the above supplements, liver injury
has been attributed to other botanical agents. The
pyrrolizidine alkaloids found in comfrey leaves and
Heliotropium, Senecio, and Crotalaria species are known
to cause veno-occlusive disease of the liver viz a toxic
effect™. Mixtures of valerian and skullcap (Valeriana
officinalis and Scutellaria lateriflora) have induced
hepatitis viz alkylating agents. LipoKinetix was marketed
as a dietary supplement for weight loss. Hepatic injury
appears to be due to an idiosyncratic reaction, perhaps
related to phenylpropanolamine!”, Among other weight
loss agents, Usnic acid should be suspected in case of
severe hepatotoxicity“s].

In our case, the patient was sure the product was
harmless and denied the use of a potentially dangerous
product in her history, thus not allowing physicians to
discover the etiology of the serious pathology from which
she suffered. Only an accurate interrogation of relatives
was able to discover the relationship between the herbal
remedy and DILIL

The diagnostic approach was, in spite of the lack of a
certain etiology, the most cautious possible; in fact, MRC
and ERCP, perfectly framed into the clinical picture of
this patient, are generally considered investigations of first
level.

The prevalence of adverse drug reactions (ADR)
in health care systems has generated immense interest
in recent years. Some of these adverse events are
completely unpredictable, but some result from medical
errots, patient’s negligence or ignorance, and may occur
anywhere and at anytime in the health care processes.
However, a majority of them may be preventable. The
consequences of these ADRs might vary, from little or
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no harm to ultimately being fatal to the patients.

Patient safety has received increased attention
in recent years, but mostly with a focus on the
epidemiology, rather than on practices that reduce (1)
ADRSs, (2) adverse events related to exposure to herbal
remedies and dietary supplements and (3) invasive
procedures in medical care involving a wide spectrum
of diagnoses or conditions. Potential safety practices
should be identified, based on preliminary surveys of
the literature and expert consultation.

The misdiagnosis of DILI has many ramifications.
These include medical and psychological implications
for patients and their families, and financial and public
health implications for health-care institutions.

The patient could have sued the health care
practitioners (specifically the surgeons) if she felt she had
been injured. However, successful medical malpractice
lawsuits require proof of the following items: the care
provided was below the ordinary standard of care that
would be provided by similar health care practitioners
under similar circumstances and the patient was harmed
because of the deviation from the standard of care. In our
case, concerns about lawsuits did not arise, because the
physicians’ actions were in the best interests of the patient.
In fact, a good defence against malpractice lawsuits is to
provide excellent medical care and to build close, trusting,
and collaborative relationships with patients.

As a final consideration, patients should be especially
cautious about using drugs, and should inform their
doctor about any drugs or other substances they are
taking, including prescription and over-the-counter
medications, recreational drugs, herbal remedies, and
nutritional supplements. Health care professionals are
encouraged to report all ADRs, especially hepatotoxicity
and to pay much more attention in prescribing and
administering drugs.

For the vegetal abstracts, it should be mandatory to
correctly describe their contents, taking in account the
active ingredients, the real quantity per unit of product
contained with the preparation, and to make clear any
possible side effects.

In conclusion, the authors believe that a detailed,
painstaking and meticulous history could have unveiled
the underlying condition and the patient would not
have been subjected to invasive and potentially harmful
interventions. This is probably the most important
learning point that emerged from this case report.
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Abstract

Carcinoids are tumors derived from neuroendocrine
cells and often produce functional peptide hormones.
Approximately 54.5% arise in the gastrointestinal
tract and frequently metastasize to the liver. Primary
hepatic carcinoid tumors (PHCT) are extremely rare;
only 95 cases have been reported. A 65-year-old man
came to our attention due to occasional ultrasound
findings in absence of clinical manifestations. His
previous medical history, since 2003, included an
echotomography of the dishomogeneous parenchymal
area but no focal lesions. A computed tomography
scan performed in 2005 showed an enhanced
pseudonodular-like lesion of about 2 cm. Cholangio-
magnetic resonance imaging identified the lesion as
a possible cholangiocarcinoma. No positive findings
were obtained with positron emission tomography.
Histology suggested a secondary localization in the
liver caused by a low-grade malignant neuroendocrine
tumor. Immunohistochemistry was positive for
anti chromogranin antibodies, Ki67 antibodies and
synaptophysin. Octreoscan scintigraphy indicated
intense activity in the lesion. Endoscopic investigations

were performed to exclude the presence of extrahepatic
neoplasms. Diagnosis of PHCT was established.
The patient underwent left hepatectomy, followed
by hormone therapy with sandostatine LAR. Two
months after surgery he had a lymph nodal relapse
along the celiac trunk and caudate lobe, which was
histologically confirmed. The postoperative clinical
course was uneventful, with a negative follow-up for
hematochemical, clinical and radiological investigations
at 18 mo post-surgery. Diagnosis of PHCT is based
principally on the histopathological confirmation of a
carcinoid tumor and the exclusion of a non-hepatic
primary tumor. Surgical resection is the recommended
primary treatment for PHCT. Recurrence rate and
survival rate in patients treated with resection were
18% and 74%, respectively.

© 2009 The WIG Press and Baishideng. All rights reserved.
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INTRODUCTION

Carcinoids are tumors of neuroendocrine origin,
capable of producing functional peptide hormones.
The literature has reported different classifications,
mainly based on either anatomo-pathological and/or
clinical critetia of neuroendocrine tumors of ubiquitous
distribution. Several organs may be involved, such as the
adrenal gland (pheochromocytoma), the thyroid (midollar
carcinoma) and the lung, whete microcytoma accounts
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for 20%!"! while carcinoids represent 1%-2% of all
pulmonary neoplasms in the typical variant (80%-90%)
and atypical (10%-20%)".

About 54.5% of carcinoid tumors arise within the
gastrointestinal system and frequently metastasize to
the liver'. Primary hepatic carcinoid tumor (PHCT) is
an extremely rare neoplasm affecting relatively young
subjects with an average age of 45 years” and no gender
predominance. Diagnosis of PHCT is mainly achieved
through histological confirmation and exclusion of other
sites of the disease!”.

Here, we report the case of an occasional finding of
a hepatic lesion, which led to the diagnosis of PHCT
after a complicated diagnostic process.

CASE REPORT

A 65-year-old man presented with hypertension,
peripheral vascular disease, and statin treated
dyslipidemia. His previous medical history, dating
back to spring 2003, included an echotomography of
the dishomogeneous parenchymal area with no focal
lesions. A computed tomography (CT) scan showed
no steatosis in the image area. In July 2005, a CT scan
of the asymptomatic patient showed an enhanced a
pseudonodular-like lesion of about 2 ¢cm localized
in hepatic segments I[-IlI, with intra-hepatic biliary
dilatation (Figure 1).

The patient was admitted to hospital for further
clinical investigations. Blood chemical analyses showed
no abnormalities, not even the presence of markers
(CEA, CA 19-9, a. FP). The laboratory results are shown
in Table 1.

Due to the doubtful interpretations of the radiological
findings, a magnetic resonance imaging (MRI) was
carried out (Figure 2). The investigation revealed a
pseudonodular mass of about 5 cm X 3 cm characterized
by low signal intensity both on T1 and T1FS weighted
images, as well as weak irregular high signal intensity
on T2 and T2FS weighted images. Moreover, an intra-
hepatic biliary dilatation was described at the source
of the lesion, thus leading us to suspect a heteroplastic
lesion similar to a cholangiocarcinoma.

The patient was therefore referred for an 18-
fluorodeoxyglucose positron emission tomography
(PET), which proved negative. This confirmed by
histological examination of a biopsy sample from the
lesion. The cytohistological and immunohistochemical
picture proved to be consistent with a hepatic
localization of a low-grade malignant neuroendocrine
carcinoma (presence of anti-chromogranin and Ki 67
antibodies; positive for synaptophysin and S 100 protein)
while serum markers were negative (CgA, NSE).

Octreotide scintigraphy using 111 In-pentetreotide
(octreotide scan) confirmed the diagnosis as well
as enhancing a marked hyperactivity near the lesion
in the left hepatic lobe associated with adenopathy
in the interaortocaval site (Figure 3A). The patient
thus underwent further investigations to exclude

Figure 1 Abdominal CT scan (July 2005) showing a low-density
pseudonodular area (arrow) of 2 cm with biliary dilatation.

Figure 2 Abdominal MRI (August 2005) showing a pseudonodular mass
(arrow) measuring about 5 cm x 3 cm of the hepatic segments II-II. At the
bottom of the lesion, the biliary tree appears dilated.

A B Figure 3 111 In-pentetreotide

(octreotide) scintigraphy. A:
Before hepatectomy: marked
hyperactivity of the lesion is
observed in the left hepatic lobe
and interaortal adenopathy is
observed; B: After hepatectomy;
abnormal fluid accumulation of
ligand in the epigastric region
and dishomogeneous hepatic
distribution.

metastases with extra hepatic lymph node involvement
by endoscopic examinations of the gastroenteric tract
(esophagus-gastro-duodenoscopy, colonoscopy, and
capsular endoscopy) and analysis of the respiratory
systema (bronchoscopy) which all proved negative.

The patient suffered no flushing, no abdominal
pain, and no alvus alteration. Moreover, the patient only
referred to some successive episodes of angioneurotic
edema of the face in the previous 10 years, regardless
of the disease in question. As a result, the patient
underwent an uncomplicated left hepatic resection
and appendectomy with an uneventful postoperative
clinical course. Subsequently, octreotide therapy was
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Variable Patient value Normal value Variable Patient value Normal value
Erythrocytes 493 x10°U/L 42-54 Amylase 60U/L 30-110
Leucocytes 8.16 x10° U/L 4-10 Total proteins 8.3 g/dL 6.3-8.2
Hemoglobin 149 g/dL 12-16 Urea 79 mg/dL 10-50
Platelets 222 x10°U/L 150-400 LDH 250 U/L 313-618
Creatinine 1.1 mg/dL 0.7-1.2 ESR 15 mm/s 1-30
PT 95% 70%-100% CRP 3mg/L up to3
Total bilirubin 1 mg/dL 0.2-1.3 CEA 2.6 ng/mL up to 5
GOT 23U/L up to 40 CA19-9 7 ng/mL up to 37
GPT 22U/L 9-56 o FP 3ng/mL up to 15
GGT 84 U/L 12-58 NSE 8.7 ng/mL up to 14
ALP 73U/L 38-126 CgA 72 ng/mL 20-98
Albumin 48g/L 35-52 Anti HCV Negative

Cholinesterase 7926 U/L 4650-12220 HbsAg Negative

Total cholesterol 258 mg/dL 145-200 Triglycerides 125 mg/dL 50-170

PT: Prothrombin time; GOT: Glutamic oxaloacetic transaminase; GPT: Glutamic pyruvic transaminase; GGT: Gamma glutamyl transpeptidase; ALP:

Alkaline phosphatase; LDH: Lactate dehydrogenase; ESR: Erythrocyte sedimentation rate; CRP: C reactive protein; CEA: Carcinoembryonic antigen; CA

19-9: Carbohydrate antigenic determinant; o FP: o-fetoprotein; NSE: Neuron-specific enolase; Anti HCV: Antibodies for hepatitis C virus; HbsAg: Hepatitis
B surface antigen; CgA: Chromogranin A.

Figure 4 Abdominal CT scan. Results of left hepatectomy show an extended
nodular mass measuring about 2.5 cm x 1.5 cm arranged on the back part of
the caudate lobe, indicating a lymph node localization of disease.

administered subcutaneously »iz octreotide scan at
2 mo from resection which showed a dishomogeneous
distribution of the radioactive drug in the liver site,
without any focal images, which warranted further
investigation (Figure 3B).

CT scan confirmed the presence of an extended
nodular mass measuring about 2.5 cm X 1.5 cm on the
back part of the caudate lobe, in close contact with
the celiac tripod. The mass was attributable to lymph
node recurrence of the disease (Figure 4). The patient
showed no signs of evolutive chest disease or any other
particular clinical signs.

After a strict clinical and instrumental follow-up
period, jointly conducted by an oncologist and a surgeon,
the patient’s clinical and radiological picture remained
stable, as demonstrated by the octreotide therapy. The
patient then underwent a surgical lymph node exeresis.
The histological finding was compatible with the lymph
node metastasis of the neuroendocrine tumor (Figure 5).
The postoperative clinical course was uneventful, with
a negative follow-up for hematochemical, clinical and
radiological investigations at 18 mo post surgery.

DISCUSSION

Neuroendocrine tumors cover a wide range of
neoplasms that originate in the neuroendocrine cells
that spread throughout the body. Recent studies have
suggested an increase in the incidence of these tumors
over time!. In particular, Maggard ¢ a/" reported a 6.3%
increase in 1997 compared with 1973. This could be
attributed to an enhanced classification of these tumors
and better use of endoscopic techniques for screening
purposes. In 1998, 90% of neuroendocrine tumors
were reported to occur within the gastrointestinal
tract, particularly at the level of the terminal ileum
and appendix"”. However, more recent studies have
reported a less frequent gastroenteric involvement
(54.%) followed, in decreasing order, by the lung
(30.1%), pancreas (2.3%), reproductive system, (1.2%0),
biliary tract (1.1%), and head and neck (0.4%). As far
as the gastrointestinal tract is concerned, a slighter
greater involvement of the appendix has been reported
compared other sites, such as the small bowel (44.7%)
followed by the rectum (19.6%), appendix (16.7%) colon
(10.6%) and stomach (7.2%)".

PHCTs are rare neuroendocrine tumors, representing
0.3% of all carcinoids, and were first described by
Edmonson in 1958'" Recent studies reported a
survey on 95 cases of PHCT™". The liver is the most
frequently involved organ due metastatic disease from
extrahepatic neuroendocrine tumors, thus justifying the
physician’s efforts in ruling out the presence of other
diseases before confirming this organ as the primary
nature of the tumor'”.

Indeed both the clinical exclusion criteria and the
histological confirmation represent a diagnostic means
to approach this rare disease.

The clinical onset of neoplasms is often aspecific
and related to mass effect on the liver and adjacent
organs. Likely symptoms include pain, weight loss,
palpable mass, while less common is the classic carcinoid
syndrome (skin flushing, abdominal pain and episodes
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Figure 5 Histological and immunohistochemistry. Proliferation of average sized monomorphic epithelial cells collected in strings and glandular structures (A).

Positive immunohistochemistry staining for CgA (B) and NSE (C).

of diarrhea) which are present in 5% of cases' and

more frequently found in tumors which metastasize to
the liver.

The clinical course of PHCT is generally painless
compared to other neuroendocrine neoplasms with a more
malignant progression. The latter may be characterized by
varying degrees of pleomorphism, greater mitotic activity,
vascular invasion and necrosis"?. From the morphological
point of view, in accordance with the literature, our
patient presented well-differentiated PHCT with low-
grade malignancy, minimum pleomorphism, low mitotic
index and poor necrotic foci.

The first level diagnosis consisted of non-invasive
imaging. A traditional ultrasound scan revealed a
hyperecogenic mass containing multiple cystic lesions,
while a CT scan confirmed a cystic pattern. Moreover,
angiography might demonstrate multiple hypervascular
and centrally located radiolucent areas”. Classical
PET with fluorodeoxyglucose did not prove to be
advantageous in neuroendocrine tumor imaging[13].
Thus, a serotonin precursor 11C-5 hydroxy tryptophan
was developed as a tracer for PET-scanning, which can
be concentrated within carcinoid tumors'”. Findings
using this application are encouraging, allowing the
identification of the primary tumor in 84% of cases' ™"\
Primary carcinoid tumors and distant metastasis in
patients affected by neuroendocrine tumors are better
detected by otreoscan scintigraphy compared to the CT
scan and the MR,

The presence of somatostatin receptors within the
tumoral cell is best suited for scintigraphy. There are
five receptor subtypes (SSTR 1-5) each having different
functional properties and binding specificity for the
target tissue!'”. Octreotide binds with high affinity to
the somatostatin subtype 2 receptor (SSTR 2), which is
widely expressed on the cell surface with neuroendocrine
characteristics. Certain diagnosis is, however, achieved by
fine needle aspiration or biopsy. Immunohistochemistry
confirms neuroendocrine origin of PHCT by detecting
the markers CgA, NSE, chromostatin, CEA and
synaptophysinm. Measurement of plasma CgA and
repetition of the octreoscan scanning provide the basis
for follow—upm. Although PHCT appears to be a low
malignancy tumor with slow progression, treatment
effectiveness and prognosis are difficult to establish

owing to its rarity and subsequent lack of prospective
data"”, Surgical resection is the most commonly used
therapy and it is considered the treatment of choice"”
in about 85% of primary hepatic carcinoids"®. This
procedure cannot be performed in the 10% of patients
affected by metastatic hepatic carcinoid®™". For these
cases, as well as for non operable tumors, therapy with
radionuclides and the somatostatin analog 177Lu-
DOTA-Tyr3-octreotate, are the most modern and
promising, not only in terms of stabilization but
also with regard to disease regression with minimal
toxicity™. Other therapeutic interventions have been
tried for curative and palliative purposes, such as systemic
chemotherapy, hepatic artery chemoembolization
(only in cases of non resectable or recurrent disease),
somatostatin hormone therapy or its analogs performed
as a stand-alone therapy or as an adjunct to surgery™,
Hormone therapy is indicated in carcinoids causing
functional symptoms, however, no evidence is available
as to the control of disease progression. Moreover, this
therapy might only exert cytostatic effects™ ™. Indeed,
evidence does exist demonstrating that somatostatin
analogs can inhibit tumour growth, at least for a certain
period of time™?", but further studies are necessary to
evaluate this effect.

Recent reports have demonstrated a favourable
prognosis at 5 years in 74% of surgically treated cases
with an 18% recurrence rate!"”, Post-resection perihepatic
lymph node involvement has been infrequently reported
in the literature without hepatic involvement, similarly to
bone and lung metastasis' .

In 2001, Twao ez a/'™ analyzed 53 cases of PHCT
reported in the English language literature. Accordingly,
lymph node involvement occurs in 60% of cases. A
case report of 2002%" confirmed a case of metachrone
lymph node metastasis after a 5-year follow-up in one
case of surgically treated PHCT.

The case reported here is unique due to its discovery
by chance during an abdominal scan which the patient
was undergoing for other reasons.

The extremely long evolution, and the absolute lack
of pathognomonic symptoms of the disease, resulted
in successful diagnosis following a complex process
lasting two years. Moreover, the diagnostic course was
characterized by the physician’s efforts to rule out
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extrahepatic neoplasms with possible hepatic metastatic
disease.

A diagnostic algorithm proposed by a study
published in 2003”” underlined the need for thorough
research into neuroendocrine neoplasms of the small
bowel (mid gut), large bowel (hind gut), bronchi (foregut)
and pancreas (islet cell). In fact, a small sized lesion can
metastasize extensively to liver tissues and might not be
detected during a classic diagnostic approach.

In conclusion, a regular clinical and instrumental post
surgical review is essential for identifying possible tumor
recurrence as well as detecting previously unrecognised
primary extrahepatic lesions.
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Abstract

In this case report we present an elderly patient who
was referred to our hospital with recurrent episodes of
cholangitis that persisted after placement of five metal
stents for a distal common bile duct (CBD) stenosis.
All metal stents were endoscopically removed from the
CBD by forceps after balloon dilatation of the papilla. A
profoundly dilated CBD with sludge and concrements
was seen. To ensure adequate bile drainage an enteral
metal stent was inserted in the CBD. This case shows
that proximally migrated uncovered metal stents in
the CBD can be safely removed endoscopically under
certain circumstances. We suggest that in the case of
a CBD drainage problem due to an extremely dilated
CBD, placement of an enteral metal stent in the CBD
could be considered, especially in patients who are
unfit for surgery.

© 2009 The WIG Press and Baishideng. All rights reserved.

Key words: Cholangitis; Dilated common bile duct;
Endoscopic retrograde cholangiopancreatography;
Enteral metal stent; Metal stent removal

Peer reviewer: Seyed A Taghavi, Associate Professor,
Department of Internal Medicine, Nemazee Hospital, No.23,
59th Alley, Ghasrodasht St., Shiraz 71838-95453, Iran

Dek IM, van den Elzen BDJ, Fockens P, Rauws EAJ. Biliary
drainage of the common bile duct with an enteral metal stent.

World J Gastroenterol 2009; 15(19): 2423-2424 Available
from: URL: http://www.wjgnet.com/1007-9327/15/2423.asp
DOI: http://dx.doi.org/10.3748/wjg.15.2423

INTRODUCTION

Biliary drainage of inoperable malignant bile duct
obstruction by a metal stent is preferred over plastic
stents due to longer patency'. Unfortunately, even metal
stents can become dysfunctional™. Usually a second stent
(metal or plastic) is placed™ or an attempt to remove the
stent endoscopically can be made". We report a case of
relapsing cholangitis after placement of 5 metal stents.
Removal of the metal stents and insertion of an enteral
stent in the common bile duct (CBD) regained adequate
drainage.

CASE REPORT

An 84-year old woman was referred to our hospital
with relapsing cholangitis since August 2007. Under the
suspicion of a malignant distal CBD stricture with stones,
a metal stent was placed. As drainage remained inadequate,
the patient underwent several endoscopic retrograde
cholangiopancreatography (ERCP) and percutancous
transhepatic cholangiography (PTC) procedures with the
subsequent placement of 5 uncovered metal 30 French
60 mm Wall stents (Boston Scientific Corporation, Natick,
USA) and 2 externally draining PTC drains in the CBD,
without clinical improvement.

The patient was referred to our centre in February
2008. Work-up by endoscopy and radiography showed
five Wall stents in the CBD (four proximally and one was
dislocated distally) and two externally draining 8 French
percutaneous drains (Figure 1). To improve drainage
the percutaneous drains wete replaced by two internal/
external 10 French drains. After endoscopic removal of
the distally dislocated metal stent with the help of a snare,
a large amount of biliary sludge with concrements was
drained.

The patient recovered well, but two weeks later, she
had to be re-admitted with bile leakage alongside the
drains and a poor overall condition due to inadequate
drainage (Figure 2).

During ERCP all metal stents were removed. We
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Figure 1 Radiography
image. At time of present-
ation, sludge and stones
in the proximal bile ducts
with five metal stents in
the CBD (four proximally
and one distally) and two
externally draining 8 French
percutaneous drains.

Figure 2 After endoscopic
removal of the distal metal
stent. The distal CBD was
visualized with 4 metal stents
proximally in an abnormal
position in relation to the CBD.

Figure 3 After placement of
an enteral metal stent in the
dilated CBD.

performed balloon dilatation (18 mm CRE balloon,
Boston Scientific International S.A., Nanterre Cedex,
France) of the sphincter and the relatively narrow distal
CBD to 18 mm. We encountered four metal stents that
had been overlapping. The stents were subsequently
removed with foreign body forceps. With a balloon and
crusher the majority of the concrements and debris was
removed. Given the extreme dilatation of the CBD, up
to 5 cm in diameter, with a profound angulation of the
distal CBD and in retrospect no malignant stricture, an
enteral metal stent was placed (WallFlex enteral duodenal
stent 22 mm X 60 mm, Boston Scientific Corporation,
Natic, USA) to prevent further obstruction by kinking'
(Figure 3). Two internal/external drains were temporatily
placed through the “enteral” stent to flush the bile ducts
to remove the remaining debris.

Six months later our patient is still without signs of
cholangitis.

DISCUSSION

In this case the following aspects were identified: After
several interventions, the CBD drainage was still inadequate
and the general condition of the patient excluded surgery
as an option. To improve drainage, we removed all metal
stents. The endoscopic removal of distal dislocated metal
stents by forceps or a loop was previously described by
Matsushita e 2/, However, in our case we removed, in
addition to the distally dislocated stent, a total of 4 metal
stents that had migrated proximally in the CBD. To our
knowledge, this has never been described. Usually these
proximally migrated stents are fixed into their surroundings
due to the radial expending force and ingrowth of bile
duct epithelium. Secondly, these stents were located
beyond the papilla which had to be dilated in order to
reach the stents. Normally in the case of stent dysfunction,
plastic stents or a second metal stent is introduced through
the obstructing metal stent. However, the metal stents
seemed to attribute to the increased angulation of the
distal CBD and therefore had to be removed. In this
particular case, safe removal was possible because the
metal stents were free floating within an extremely dilated
CBD. This left the patient with a widened CBD with
a secondary distal angulation contributing to recurrent
obstruction. Normally a hepaticojejunostomy would solve
these problems, however, her general condition combined
with her age forced us to look for other options. We chose
to place a large diameter enteral metal stent in the distal
CBD to avoid dislocation and kinking of the widened
CBD. This procedure was successfully used by Diehl
et al” to stent a wide CBD due to a choledochal cyst.
In our patient we achieved adequate drainage, the stent
remained in position and no recurrence of cholangitis has
occurred for more than 6 mo.

Proximally migrated uncovered metal stents in the
CBD can be safely removed endoscopically under certain
circumstances. We suggest that in the case of a CBD
drainage problem due to an extremely dilated CBD,
placement of an enteral metal stent in the CBD could be
considered, especially in patients who are unfit for surgery.
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Abstract

Extramedullary plasmacytoma (EPM) is a plasma cell
tumor arising outside of the bone marrow. Solitary
EMP is an uncommon neoplasm and rarely occurs
in the retroperitoneum and lacks distinctive clinical
manifestations. We report a 26-year-old man with a
solitary EMP in the retroperitoneum and discuss its clinical
features, diagnosis and treatment.
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INTRODUCTION

Extramedullary plasmacytoma (EMP), accounting for
approximately 3% of all plasma cell neoplasms, results
from uncontrolled plasma cell proliferation and consists
of monoclonal plasmacytic infiltration without bone
marrow involvement!!l. Approximately 80%-90% of
EMPs involve mucosa-associated lymphoid tissue of
the upper airway and 75% of them involve the nasal and
paranasal regions, while retroperitoneal infiltration is
very rare?. We report a 26-year-old man with a solitary
EMP in the retroperitoneum.

CASE REPORT

A 26-year-old man was referred to our hospital with a
history of abdominal distention and effort intolerance
persisting for the previous 2 mo. He had no history of
fever, weight loss, bladder or bowel dysfunction, and
back pain. Physical examination revealed an irregular,
firm, non-tender mass occupying almost the whole
abdomen. He had no icterus or lymphadenopathy with
normal tests. An abdominal computed tomography
(CT) scanning showed a large heterogeneous mass
in the right retroperitoneal region, surrounding the
postetior portion of the right kidney and compressing
the right kidney (Figure 1A). The tumor tissue was
slightly enhanced after injection of a contrast medium
(Figure 1B).

Laboratory test revealed 2.8 X 10°/L white blood
cells (WBC) (normal range 4-10 X 10°/L), 119 g/L
hemoglobin (Hb) (normal range 120-160 g/L.), 122 x
10°/L platelets (PLT) (normal range 100-300 X 10°/L),
and normal serum levels of creatinine, blood urea
nitrogen, amylase, hepatic enzymes, electrolytes including
calcium and phosphorus. No erythrocyte or protein was
observed in his urine.

Fine needle aspiration cytology of the mass was
not done because of refusal of his parents who were
afraid of needle track implantation. Thereafter, an
extensive resection of the tumor including extirpation
of the right kidney, and part of the liver was performed.
Postoperative recovery was uneventful.

Histopathology revealed a 30 cm X 16 cm X 10 cm
tumor surrounding the posterior portion of the right
kidney with adherent liver. Microscopy showed diffusive
infiltration of polygonal cells in the retroperitoneum.
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Figure 1 Abdominal computed tomography showing a large heteroge-
neous mass in the right retroperitoneal region, surrounding the posterior
portion of the right kidney and compressing the right kidney (A), and
slightly enhanced tumor tissue after injection of a contrast medium (B).

Homogeneous amphophilic cytoplasm, wheel-type and
asymmetric nuclei, coarsely stippled chromatin, and
some acidophilic nucleoli were observed in the tumor
cells. Binucleate cells were also occasionally observed
(Figure 2A). Immunohistochemistry demonstrated
tumor cells were positive for CD138 (Figure 2B), Bcl-2
and VS38C, but negative for CD20, CD3, CD79a, CK,
CD38, §-100, CD5, CK, myosin and CD10.

To confirm the diagnosis of EMP, further investigations
were done after surgery. Serum IgG was 25.4 g/L. (normal
range 6.94-16.20 g/1.). Serum IgA and IgM levels were
within normal range. No Bence-Jones protein was
detected in his urine. Iliac crest bone marrow aspiration
and biopsy did not find any plasmacytic infiltration. A
skeletal survey revealed no osteolytic lesions.

DISCUSSION

Solitary bone and extramedullary plasmacytomas are
rare plasma cell proliferative disorders. Their diagnosis
is based on the monoclonal plasma cell infiltration
at a single disease site and the exclusion of systemic
myelomal!. WBC and hemoglobin were slightly
abnormal, and iliac crest bone marrow aspiration and
biopsy showed no plasmacytic infiltration in our case. We
ascribed these abnormalities to the fact that he worked
as a painter for 8 years prior to surgery. Hematopathy
can be found in wortkers exposed to benzenel".

EMP occurs most commonly in the head and neck
region, followed by gastrointestinal (GI) tract, central
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Figure 2 Tumor cells with homogenous amphophilic cytoplasm,
whell-type and asymmetric nuclei, coarsely stippled chromatin, some
acidophilic nucleoli, and occasional binucleate (A) (HE, x 100) and
positive tumor cells for CD138 (B) (x 400) under microscope.

nervous system (CNS), thyroid, breast, parotid gland,
testis, and lymph nodest.

Solitary EMP rarely occurs in the retroperitoneum.
Cases of retroperitoneal EMP have different clinical
manifestations, such as renal failure due to bilateral renal
vein occlusion!, flank pain, hematuria due to thrombosis
of the renal vein”), obstructive jaundicel, abdominal
distention and pain™', and hyperamylasemial'!l.
However, our patient presented with only abdominal
distention and effort intolerance.

Retroperitoneal EMP should be differentially
diagnosed from lymphoplasmacytic lymphoma and
immunoblastic lymphomal'?. Immunohistochemistry
is used for its final diagnosis. In our case, microscopy
showed that the tumor cells might be origined from
plasmacytic cells confirmed by immunohistochemistry.

Preoperative CT scanning does not contribute
to its differential diagnosis from other tumors, while
preoperative angiography can indicate the vessels feeding
the mass and the correlation to other vessels. Serum
electrophoresis can help its diagnosis by finding the M
band. However, we considered the mass as a common
type of tumors, such as schwannoma, sarcoma before
operation and serum electrophoresis was not done.

No clear guidelines for treatment of EMP are
available due to its rarity and variable presentations. EMP
is highly radiosensitive with excellent results (< 10%
of local recurrences and about 50%-65% of patients
remain free of disease for > 10 years)"”. However, it
is associated with a high morbidity particularly when
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used for large retroperitoneal tumors. It was reported
that there is no evidence that retroperitoneal EMP
progresses one year after chemotherapy in combination
with radiotherapy!"!l. Chen ef a/¥ have reported a case
of retroperitoneal EMP accompanying obstructive
jaundice, who showed a complete response to sequential
radiotherapy and chemotherapy.

Sharma ¢# al'™ petformed a complete surgical resection
of a large bulky retroperitoneal EMP when the patient
did not respond to chemotherapy, and found that the
patient was symptom free 16 mo post surgery. Our patient
did not receive chemotherapy or radiotherapy prior to
operation. He was under observation 2 mo after surgery
and remained asymptomatic when we wrote this paper.

In summary, EMP should be considered whenever a
retroperitoneal soft tissue mass is identified.
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Events Calendar 2009

January 12-15, 2009

Hyatt Regency San Francisco, San
Francisco, CA

Mouse Models of Cancer

January 21-24, 2009

Westin San Diego Hotel, San Diego,
CA

Advances in Prostate Cancer Research

February 3-6, 2009

Carefree Resort and Villas, Carefree,
AZ (Greater Phoenix Area)

Second AACR Conference

The Science of Cancer Health
Disparities in Racial/ Ethnic Minorities
and the Medically Underserved

February 7-10, 2009
Hyatt Regency Boston, Boston, MA
Translation of the Cancer Genome

February 8-11, 2009

Westin New Orleans Canal Place,
New Orleans, LA

Chemistry in Cancer Research: A
Vital Partnership in Cancer Drug
Discovery and Development

February 13-16, 2009

Hong Kong Convention and
Exhibition Centre, Hong Kong, China
19th Conference of the APASL
http:/ /www.apasl2009hongkong.
org/en/home.aspx

February 27-28, 2009

Orlando, Florida
AGAI/AASLD/ASGE/ACG Training
Directors' Workshop

February 27-Mar 1, 2009

Vienna, Austria

EASL/AASLD Monothematic:
Nuclear Receptors and Liver Disease
www.easl.ch/vienna2009

March 13-14, 2009

Phoenix, Arizona

AGAI/AASLD Academic Skills
Workshop

March 20-24, 2009

Marriott Wardman Park Hotel
Washington, DC

13th International Symposium on
Viral Hepatitis and Liver Disease

March 23-26, 2009

Glasgow, Scotland

British Society of Gastroenterology
(BSG) Annual Meeting

Email: bsg@mailbox.ulcc.ac.uk

April 8-9, 2009

Silver Spring, Maryland

2009 Hepatotoxicity Special Interest
Group Meeting

April 18-22, 2009

Colorado Convention Center,
Denver, CO

AACR 100th Annual Meeting 2009

April 22-26, 2009

Copenhagen, Denmark

the 44th Annual Meeting of the
European Association for the Study
of the Liver (EASL)

http:/ /www.easl.ch/

May 17-20, 2009
Denver, Colorado, USA
Digestive Disease Week 2009

May 29-June 2, 2009

Orange County Convention Center
Orlando, Florida

45th ASCO Annual Meeting
www.asco.org/annualmeeting

May 30, 2009
Chicago, Illinois
Endpoints Workshop: NASH

May 30-June 4, 2009
McCormick Place, Chicago, IL
DDW 2009

http:/ /www.ddw.org

June 17-19, 2009

North Bethesda, MD

Accelerating Anticancer Agent
Development

June 20-26, 2009

Flims, Switzerland

Methods in Clinical Cancer Research
(Europe)

June 24-27 2009

Barcelona, Spain

ESMO Conference: 11th World
Congress on Gastrointestinal Cancer
www.worldgicancer.com

June 25-28, 2009

Beijing International Convention
Center (BICC), Beijing, China

World Conference on Interventional
Oncology
http://www.chinamed.com.cn/
wcio2009/

July 5-12, 2009

Snowmass, CO, United States
Pathobiology of Cancer: The Edward
A. Smuckler Memorial Workshop

July 17-24, 2009

Aspen, CO, United States
Molecular Biology in Clinical
Oncology

August 1-7, 2009

Vail Marriott Mountain Resort, Vail,
CO, United States

Methods in Clinical Cancer Research

August 14-16, 2009

Bell Harbor Conference Center,
Seattle, Washington, United States
Practical Solutions for Successful
Management
http://www.asge.org/index.
aspx?id=5040

September 23-26, 2009

Beijing International Convention
Center (BICC), Beijing, China

19th World Congress of the
International Association of
Surgeons, Gastroenterologists and
Oncologists(IASGO)

http:/ /iasgo2009.org/en/index.
shtml

September 27-30, 2009

Taipei, China

Asian Pacific Digestive Week
http://www.apdwcongress.
org/2009/index.shtml

QOctober 7-11, 2009

Boston Park Plaza Hotel and Towers,
Boston, MA, United States

Frontiers in Basic Cancer Research

QOctober 13-16, 2009

Hyatt Regency Mission Bay Spa
and Marina, San Diego, CA, United
States

Advances in Breast Cancer Research:
Genetics, Biology, and Clinical
Applications

QOctober 20-24, 2009

Versailles, France

Fifth International Conference
on Tumor Microenvironment:
Progression, Therapy, and
Prevention

October 30-November 3, 2009
Boston, MA, United States
The Liver Meeting

November 15-19, 2009

John B. Hynes Veterans Memorial
Convention Center, Boston, MA,
United States
AACR-NCI-EORTC Molecular
Targets and Cancer Therapeutics

November 21-25, 2009

London, UK

Gastro 2009 UEGW/World Congress
of Gastroenterology
www.gastro2009.org

Global Collaboration for
Gastroenterology

For the first time in the history of
gastroenterology, an international
conference will take place which
joins together the forces of four
pre-eminent organisations: Gastro
2009, UEGW/WCOG London. The
United European Gastroenterology
Federation (UEGF) and the World
Gastroenterology Organisation
(WGO), together with the World
Organisation of Digestive
Endoscopy (OMED) and the
British Society of Gastroenterology
(BSG), are jointly organising a
landmark meeting in London
from November 21-25, 2009. This
collaboration will ensure the perfect
balance of basic science and clinical
practice, will cover all disciplines
in gastroenterology (endoscopy,
digestive oncology, nutrition,
digestive surgery, hepatology,
gastroenterology) and ensure a
truly global context; all presented
in the exciting setting of the city of
London. Attendance is expected to
reach record heights as participants
are provided with a compact “all-in-
one” programme merging the best
of several GI meetings. Faculty and
participants from all corners of the
earth will merge to provide a truly
global environment conducive to the
exchange of ideas and the forming
of friendships and collaborations.
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Instructions to authors

GENERAL INFORMATION

World Journal of Gastroenterology (World | Gastroentero/ ISSN 1007-9327
CN 14-1219/R) is a weekly open-access (OA) peer-reviewed journal
supported by an editorial board consisting of 1179 experts in
gastroenterology and hepatology from 60 counttries.

The biggest advantage of the OA model is that it provides free, full-
text articles in PDF and other formats for experts and the public without
registration, which eliminates the obstacle that traditional journals possess
and usually delays the speed of the propagation and communication of
scientific research results. The open access model has been proven to be
a true approach that may achieve the ultimate goal of the journals, i.e. the
maximization of the value to the readers, authors and society.

Maximization of the value of the readers can be comprehended in
two ways. First, the journal publishes atticles that can be directly read or
downloaded free of charge at any time, which attracts more readers. Second,
the readers can apply the knowledge in clinical practice without delay after
reading and understanding the information in their fields. In addition, the
readers are encouraged to propose new ideas based on those of the authors,
or to provide viewpoints that are different from those of the authors. Such
discussions or debates among different schools of thought will definitely
boost advancements and developments in the fields. Maximization of the
value of the authors refers to the fact that these journals provide a platform
that promotes the speed of propagation and communication to a maximum
extent. This is also what the authors really need. Maximization of the value
of the society refers to the maximal extent of the social influences and
impacts produced by the high quality original articles published in the journal.
This is also the main purpose of many journals around the world.

The major task of WJG is to rapidly report the most recent results
in basic and clinical research on gastroenterology, hepatology, endoscopy
and gastrointestinal surgery fields, specifically including autoimmune,
cholestatic and biliary disease, esophageal, gastric and duodenal disorders,
cirrhosis and its complications, celiac disease, dyspepsia, gastroesophageal
reflux disease, esophageal and stomach cancers, carcinoma of the colon
and rectum, gastrointestinal bleeding, gastrointestinal infection, intestinal
inflammation, intestinal microflora and immunity, irritable bowel
syndrome; liver biology/pathobiology, liver failure, growth and cancer;
liver failure/cirrhosis/portal hypertension, liver fibrosis; Helicobacter pylori,
hepatitis B and C virus, hepatology elsewhere; pancreatic disorders,
pancreas and biliary tract disease, pancreatic cancer; transplantation,
genetics, epidemiology, microbiology and inflammatory disorders,
molecular and cell biology, nutrition; geriatric gastroenterology, pediattic
gastroenterology, steatohepatitis and metabolic liver disease; diagnosis and
screening, endoscopy, imaging and advanced technology.

The columns in the issues of ]G will be adjusted in 2009, which will
include: (1) Editorial: To introduce and comment on the substantial advance
and its importance in the fast-developing areas; (2) Frontier: To review the
most representative achievements and comment on the current research
status in the important fields, and propose directions for the future research;
(3) Topic Highlight: This column consists of three formats, including (A) 10
invited review articles on a hot topic, (B) a commentary on common issues
of this hot topic, and (C) a commentary on the 10 individual articles; (4)
Observation: To update the development of old and new questions, highlight
unsolved problems, and provide strategies on how to solve the questions; (5)
Guidelines for Basic Research: To provide Guidelines for basic research; (6)
Guidelines for Clinical Practice: To provide guidelines for clinical diagnosis
and treatment; (7) Review: To systemically review the most representative
progtess and unsolved problems in the major scientific disciplines, comment
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