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Helicobacter pylori resists arrest

Testing for the presence of Helicobacter pylori and
subsequent eradication of the infection is a key aspect in
the management of dyspepsia, which is now the largest sin-
gle area of cost for primary care in the United Kingdom.1

Since the bacterium was discovered in 1982 and its role in
the aetiology of peptic ulcer disease became established,
significant advances have been achieved in antimicrobial
treatment with current regimens enabling successful eradi-
cation in 85 to 90% of patients.2 3 The reasons for
treatment failure in the remaining small but significant
group of infected individuals is often not clearly established
but resistance to metronidazole and to clarithromycin are
generally considered to be the primary factors. Both of
these antibiotics are widely used in current regimens for
eradicating H pylori although rates of resistance vary
significantly from 10 to 50% for metronidazole, and from 0
to 15% for clarithromycin, depending on the population
group surveyed.4 For instance, in a recent study of dyspep-
tics attending an open access endoscopy clinic in
mid-Essex, we found pretreatment rates of 6% for
clarithromycin and 37% for metronidazole (L Teare,
personal communication). The fact that resistance rates for
clarithromycin may be gradually increasing is particularly
worrying as it is a most useful antibiotic against H pylori
because of its absorption and stability properties in the
stomach. Consequently it is a key component in eradica-
tion regimens, particularly those for first line treatment in
areas of high prevalence of metronidazole resistance.3

The mode of action of clarithromycin after penetrating
the cell wall is to bind to ribosomes and disrupt protein
synthesis. Decrease in the binding of clarithromycin to the
ribosome is linked to the development of resistance which
in turn is attributed to various point mutations in the two
23S rRNA genes of H pylori. These mutations were first
reported in US isolates in 1996 by Versalovic and
colleagues5 and since then have been confirmed in clinical
isolates from France,4 Sweden,6 Canada,7 and the
Netherlands.8 The two most common mutations are those
in which adenine residues are replaced by guanine at posi-
tions 2143 and 2144 (transition mutations A2143G and
A2144G equivalent to Escherichia coli coordinates 2058
and 2059) although other rarer mutations may occur (e.g.
A2116G and A2143C). Detection of the two main
mutations were first based on the use of PCR assays com-
bined with digestion with specific restriction endonucle-
ases. Such molecular tests were advocated for speed as they
could be completed on cultures within 24 hours whereas
conventional microbiological culture based susceptibility
testing (E-test or disc diVusion) requires up to four days.
Subsequent technical developments have led to the
availability of more rapid mutant specific probe based
assays, namely a PCR-oligonucleotide ligation assay9 and a
DNA enzyme linked immunoassay (DEIA).10 The optimal
conditions were defined for each probe which discrimi-
nated single base variations and a complete correlation
with culture methods was found.

Marais et al, in this issue (see page 463), have described
a further novel development to the DEIA technique, in

which mutant specific probes were used in a rapid (one
day) laboratory assay that could be applied directly to gas-
tric biopsy samples. This assay tested both for the presence
of H pylori and for evidence of resistance to clarithromycin,
but most importantly without the need for culture. The
technique has the potential of providing a result within 24
hours whereas conventional culture from biopsy samples
takes up to five days with a further three to four days for
susceptibility testing. The method, which was based on the
use of a colorimetric hybridisation assay with four
probes—for the wild (sensitive) type and three resistant
mutants—oVered a significant improvement in reporting
time as the result could be available within a day of endos-
copy. When tested on 33 biopsy samples infected with
resistant strains of H pylori, most mutations were either at
A2144G or A2143G with a few at A2143C. For some
samples, the results highlighted the presence of multiple
genotypes with the A2143C mutation mostly present either
with the wild type or with the A2143G mutation. These
results were interpreted as possibly mixtures of strain types
in the sample or as heterozygotic with respect to the two
23S rRNA gene copies.

The use of DNA amplification or probing technology, or
both, in antibiotic resistance gene detection is a developing
area of clinical bacteriology with already recognised appli-
cations for detection of resistance in Staphylococcus aureus
(MRSA) and in Mycobacterium tuberculosis. The work of
Marais and colleagues demonstrates how their time-saving
and potentially cost eVective approach can be applied to H
pylori. It will be interesting to see to what extent this
approach finds a place in the routine diagnostic laboratory,
particularly as definitive therapy for H pylori depends on
information about metronidazole as well as clarithromycin
susceptibilities. At present, no DNA based assay is
available for detecting metronidazole resistance, and as
resistance to that antibiotic is widespread, susceptibility
results are essential for prescribing.

In conclusion, this is an interesting new technical devel-
opment, although in the short term it would seem unlikely
to replace the need for culture based sensitivity testing in
the clinical laboratory given the relatively sophisticated
technical aspects involved combined with the need to
establish rigorous quality indicators to satisfy accreditation
requirements. At present there is no information on such
mutations in strains isolated from UK patients, so the reli-
ability of the DNA assay would also need to be assessed
rigorously on local populations in view of the recognised
genomic diversity of H pylori.
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Omeprazole: Helicobacter pylori makes
thee greater yet

Helicobactoer pylori aVects the magnitude of acid inhibition
by proton pump inhibitors.1–3 In an early study, omeprazole
produced greater acid suppression in subjects with H pylori
infection than in those without infection.1 Direct evidence
of the interaction between H pylori infection and the
eYcacy of omeprazole came from studies in which cure of
the infection resulted in a decrease in the antisecretory
eVect exerted by omeprazole, both in healthy subjects2 and
in patients with duodenal ulcer disease.3

In this issue (see page 468) Gillen et al confirm the eVect
of H pylori on the reduction in acidity produced by omepra-
zole. The authors have tried to elucidate the mechanism
responsible for this eVect. They report data which seem to
refute the previously postulated hypothesis1–3 that ammonia
is important in the interaction between H pylori and
omeprazole.

Nevertheless, there are many good reasons favouring the
ammonia buVering system hypothesis. Firstly, this theory
takes into account the equilibrium between secreted protons
and ammonia produced by H pylori. The ammonia buffering
system has a minimal apparent eVect in the absence of ome-
prazole therapy when the H+ concentrations in the stomach
are high, but it becomes eVective when H+ concentrations
decrease in response to omeprazole treatment.1–4 Secondly,
the loss of eVectiveness of secretory inhibitors after eradica-
tion of the organism, along with the disappearance of
ammonia from the stomach, further support this theory.2–5

Thirdly, the ammonia hypothesis could explain why this
eVect is less pronounced with H2 receptor antagonists. As
acid suppression achieved using H2 receptor antagonists is
lower than that with proton pump inhibitors, ammonia can-
not influence intragastric pH.5 Fourthly, ammonia produced
by H pylori may increase H+ back-diVusion across damaged
gastric mucosa, thus lowering H+ concentrations in the
stomach.5 The eVect of the ammonia buVering system
would become particularly apparent with a further decrease
in H+ concentrations induced by omeprazole therapy.
Finally, the mechanisms whereby H pylori and omeprazole
interact may be dependent upon dose and duration of
antisecretory therapy. In earlier studies, measurements were
conducted after a one week course of omeprazole 20 mg
daily.1–4 In Gillen et al’s study, a higher dose of omeprazole
(40 mg o.d.) was administered for eight weeks. With this
treatment, in contrast to low dose, short term therapy, H
pylori infection is suppressed and ammonia production is
therefore relatively low. Overall, the enhanced antisecretory
eVect of short term omeprazole therapy in H pylori infected
subjects may be a result of the production of acid neutralis-
ing compounds by the bacterium.

Gillen et al propose an alternative mechanism for the
greater pH raising eVect of omeprazole therapy during H
pylori infection. They postulate that the severity of H pylori
induced corpus gastritis is exacerbated by omeprazole; this
would lead to decreased acid secretion and increased pH.
Unfortunately, no data to support this proposal are

provided. Gastritis was not assessed. Furthermore, the
gastritis hypothesis does not fully explain the increased
intragastric pH observed during potent antisecretory
therapy in subjects with H pylori infection. Firstly, the com-
bination of high grade body gastritis and hyposecretion does
not occur in patients with duodenal ulcer disease.3 These
patients, as the authors themselves point out, are acid
hypersecretors.7 Secondly, the increased eYcacy of antise-
cretory therapy has been observed on the first day of admin-
istration of a reversible proton pump inhibitor (BY 841) to
asymptomatic H pylori positive subjects.8 It is highly unlikely
that redistribution of H pylori to the gastric corpus and sub-
sequent worsening of body gastritis occurs within a few
hours of administration of acid inhibitory therapy. Finally,
the decrease in response to omeprazole after eradication of H
pylori is rapid and does not progress, whereas gastritis
continues to improve during the first few months after
eradication.9 Thus this mechanism is speculative.

Some drawbacks in Gillen et al’s study mitigate against the
validity of the gastritis hypothesis. Firstly, the diagnosis of H
pylori status was based on urea-14C breath tests alone. No
single technique, however, can be considered ideal for the
detection of H pylori infection. The high pH and ammonia
values observed by Gillen et al in breath test negative subjects
(fig 1) are, in our view, suggestive that these subjects were, in
fact, H pylori positive. Serological or histological analysis
should have been conducted in these subjects. Secondly,
gastric acid output studies were performed before and after
omeprazole administration to separate groups of H pylori
positive and negative subjects, instead of studying subjects
before and after cure of the infection. Thirdly, gastric acid
secretion and pH were measured in single samples of gastric
juice obtained during 30 minute periods. Consequently,
hourly variations in gastric secretion and ammonia output,
additional factors such as reflux of duodenal alkali into the
stomach, and loss of gastric contents into the duodenum
were not evaluated. In previous studies, this has been
overcome by prolonged overnight measurements and by
perfusing the stomach with volume markers.4 The question
therefore arises whether the values obtained by Gillen et al
are representative of acid secretion of the subjects studied.
Fourthly, the role of other neutralising substances with a
pKa above pH 7 such as secreted immunoglobulins and
albumin leaking through a damaged mucosa was not
evaluated.10 Finally, statistical analysis of the data is diYcult
to understand. Twenty H pylori negative and 12 H pylori
positive subjects were included in the study. Ammonia sam-
ples of a number of subjects are reported to be “not
available”. We wonder whether the authors have included
only the subjects with available ammonia values in their
comparisons of group medians (acid and ammonia).

In conclusion, Gillen et al’s study confirms the previous
observations that acid suppressive treatment in subjects
with H pylori infection is more eVective than in H pylori
negative subjects.1–5 9 In addition, the authors show that this
eVect persists after long term treatment with proton pump
inhibitors. However, the mechanism underlying the pH
elevating eVect of omeprazole therapy in H pylori positive
subjects is not elucidated and awaits further study.
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The hiatus hernia slides back into
prominence

The report on hiatus hernia by Kahrilas et al in this issue
(see page 476) represents a milestone in the investigation of
the impact of hiatus hernia on the mechanics of the gastro-
oesophageal junction. Casual readers will probably not
appreciate this—their first reaction more likely being that
there is nothing new in this report. This reaction is under-
standable as Kahrilas et al’s findings are what would be
predicted. The study is a milestone because it has actually
made real in vivo measurements in humans. These
measurements give a sound foundation for studies which
will undoubtedly follow in the future and which will probe
how hiatus hernia influences the mechanics of individual
episodes of gastro-oesophageal reflux.

The casual reader is also unlikely to appreciate fully the
technical demands presented by the measurements made
by Kahrilas et al which is, of course, why there has been so
much theory and deduction and so little direct observation
in this field. Interpretation of manometry and fluoroscopy
relied on spatial referencing of major soft tissue landmarks
which was provided by the novel “tags” of the radio-
opaque clips. Performance of high quality pull-through
manometry simultaneously with fluoroscopy, and its accu-
rate synchronisation is also a significant task. The biggest
challenge though, was to analyse and condense the imaging
and pressure data in order to show accurately located axial
and radial patterns of pressure across the diaphragmatic
hiatus, hernial pouch and lower oesophageal sphincter.

Over this century, there have been widely diVering views
and major swings of mainstream opinion about whether,
and if so how, hiatus hernia impairs gastro-oesophageal
competence.1 2 There are two main reasons for this lack of
agreement. Firstly, there have been very few actual data,
given the measurement diYculties. Secondly, thinking
about mechanisms of gastro-oesophageal reflux has been
too simplistic. As Kahrilas et al indicate, various mecha-
nisms have been championed as the cause of gastro-
oesophageal reflux, such as hiatus hernia, loss of the angle
of His, failure of extrinsic diaphragmatic compression of
the oesophagus,2 weak basal lower oesophageal sphincter
pressure,3 and transient lower oesophageal sphincter
relaxations.3 Some, possibly even all, of these factors play a
role, their relative contributions varying from patient to
patient and within a single patient. For instance, basal
lower oesophageal sphincter pressure can vary over several

hours from barely recordable to a very hearty value.4 We
should recognise that reflux episodes nearly always result
from a combination of factors. In particular, it seems likely
that hiatus hernia could increase the likelihood of
occurrence of reflux during a transient lower oesophageal
sphincter relaxation.

Mechanisms of gastro-oesophageal reflux have been
evaluated by mechanical modelling, sampling of gastro-
oesophageal junction pressures and by recording of events
associated with occurrence of individual gastro-
oesophageal reflux episodes. The intermittency of reflux
shows that the mechanical conditions that cause reflux only
occur every now and then. Mechanical modelling and
sampling of gastro-oesophageal junction pressure are
unlikely to be fruitful, given this complexity and the
variability of mechanical events at the gastro-oesophageal
junction. Events associated with occurrence of gastro-
oesophageal reflux episodes can only be evaluated by
monitoring of mechanical function simultaneously with
monitoring for reflux episodes, usually by pH monitoring,2

but also, in the case of provocative manoeuvres, by
fluoroscopy.5 This approach has given useful insights into
patterns of gastro-oesophageal junction pressure and
diaphragmatic hiatal activity associated with reflux epi-
sodes.

How then can the insights derived from the study of
Kahrilas et al be used to advance understanding of the ways
in which hiatus hernia influences gastro-oesophageal com-
petence? This study now allows confident interpretation of
two axially separated high pressure zones as being due to
the hiatus hernia and the lower oesophageal sphincter.
Consequently, in some studies, it is reasonable to dispense
with fluoroscopic imaging, and rely on methods that give
reliable monitoring of the axial patterning of pressure from
below a hiatus hernia into the oesophagus. This will give
continuous information about mechanical function across
the gastro-oesophageal junction. These data can then be
readily correlated with occurrence of reflux, recognised by
simultaneous distal oesophageal pH monitoring. Such
studies need a sophisticated approach to monitoring of
pressures if they are to give technically adequate insights.
Kahrilas et al have shown a complex pattern of change of
pressures from below the diaphragm into the distal
oesophagus by the use of pull-through during suspended
respiration during diVerent patterns of straining and at
rest. In order to monitor pressures in this region, the
recording assembly will need to be stationed, and to record
pressures from as many as 21 recording sites only about
3−5 mm apart in order to resolve adequately patterns of
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pressure over a critical span of 6−10 cm despite movements
of the gastro-oesophageal junction. Such recordings could
be combined with luminal electromyographic monitoring
of diaphragmatic hiatal contractions.2 Such manometric
methodology now exists, and could in the near future be
adapted for use in ambulatory studies which could reveal
how hiatus hernia influences gastro-oesophageal compe-
tence under normal living conditions. If and when you
come across such a study in the future, spare a thought for
the researchers who will have evaluated up to 23
simultaneously gathered squiggly lines!
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The quality of quality of life

Functional bowel disorders are highly prevalent in the gen-
eral population. In the US Householder Survey about 70%
of respondents had at least one functional bowel disorder,
9.4% had irritable bowel syndrome (IBS) and 2.9% had
functional dyspepsia.1 These disorders often have signifi-
cant symptom overlap making them diYcult to
distinguish.2 3 In this issue (see page 527), Chassany et al
describe the initial development, preliminary psychometric
testing and cross-cultural assessment of a multi-item
disease specific health related quality of life (HRQOL)
instrument for use in multinational clinical trials of IBS or
functional dyspepsia. If only an eYcacious therapy could
be found!

Health related quality of life assessment is becoming
increasingly recognised as an important outcome and pre-
dictor for patients with chronic diseases. HRQOL is gener-
ally assessed by quantitative questionnaires completed by
patients themselves which assess physical and psychosocial
attitudes and function. The three kinds of HRQOL meas-
ures used in research and practice include global
assessments, generic instruments and disease specific
instruments.4 5 The global assessment, usually a graded
summary such as good, fair or poor or a 10 cm visual ana-
log scale, may help to predict a relation between simple
parameters, like disease severity and function, but is often
inadequate for more sophisticated hypothesis testing.
Generic instruments are multi-item problem lists that are
meant to be independent of sex, age and disease and are
applied to compare diVerent populations or diseases. Items
are frequently clustered in subscores, such as “physical” or
“emotional function”, “somatic sensation” or “mental
health”, or may be summarised into a single score. These
can identify unexpected factors aVecting HRQOL and may
also be useful in predicting health outcome. Disease
specific instruments are used to detect important treat-
ment eVects or changes with time. They are also multi-item
inventories that have been derived in patients with a single
condition. Most studies now combine generic and disease
specific instruments to optimise the ability to detect
important HRQOL changes and to avoid missing unex-
pected eVects.4 5

Before using an HRQOL index, it must undergo
psychometric assessment of validity, reliability, and
responsiveness.4–7 Validity is a comparison of the new index
score and a reference score (convergent validity) or a con-
struct of what the new index is measuring, such as a
prediction that patients with more severe disease will have
poorer HRQOL scores (construct validity).4 5 “Reliability”

is an assessment of the measurement error of scores or cor-
relations among items or subscores.6 “Responsiveness”
gives a signal-to-noise ratio and allows interpretation of
what degree of change is clinically important.8

The FDDQL developed by Chassany and colleagues
passed through four stages: item selection, test−retest reli-
ability evaluation, therapeutic trials, and cross-cultural
validation (French, English, German). The final question-
naire of 43 items has responses graded on a five point scale
and aggregated into eight subscales [daily activities,
anxiety, diet, sleep, discomfort, coping with disease, control
of disease, stress], seven of these summed in a global score
(excluding stress). Scores range from 0 to 100, with a
higher score representing better HRQOL. Validity was
confirmed by showing that:
+ Mean scores in functional dyspepsia or IBS were similar

among countries. Spearman correlations of FDDQL
and SF-36 subscales ranged from 0.41 to 0.69 (conver-
gent validity).

+ Mean scores, stratified by the number of gut symptoms
present (discriminant validity), gave progressively lower
scores.

+ Item to subscale Pearson correlations (structure confir-
mation) were r > 0.4.

+ Mean scores among five subgroups (graded by the
investigator from no handicap to severe handicap) dem-
onstrated increasingly poor HRQOL.
Test–retest reliability of the final instrument will need to

be re-evaluated as there have been three iterations since the
first questionnaire. Internal consistency, as measured by
Cronbach’s alpha of 0.94, was excellent. Sensitivity to
detect change over time was not assessed and will need to
be undertaken during a clinical trial.

Since this study was initiated, two other disease specific
IBS HRQOL instruments have been described.8 9 The
IBSQOL of Hahn et al has 30 items, nine subscales, with
responses of five or six grades, each score of 0 to 100
(higher score better HRQOL).8 Scores could significantly
distinguish patients with non-IBS gut disorders from two
referred groups with IBS and internal consistency was as
good as the FDDQL with alphas of 0.66 to 0.93. The IBS-
QOL, the second questionnaire (note the hyphen), is
probably the most extensively validated of the three
instruments.9 This index has 34 items, eight subscales, item
responses are graded on a five point scale, total score 0 to
100 with a higher score indicating poorer HRQOL. Inter-
nal consistency was 0.74 to 0.95 and test–retest reliability
intraclass correlations were 0.65 to 0.89. Comparisons
with other instruments (subscales of SF-36, Psychological
General Well Being Index, SCL90-R) gave moderate r
values of 0.30 to 0.47, supporting the convergent validity.
As the frequency and severity of symptoms increased, IBS-
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QOL scores deteriorated significantly. This instrument, in
contrast to the FDDQL, did correlate moderately with
pain and also with absenteeism from work. The IBS-QOL
has also undergone some cross-cultural validation.

None of these three instruments has yet been assessed
for ability to reflect important clinical changes (responsive-
ness). There is an unsurprising degree of similarity in
questions, responses, subscales, and scoring techniques.
Even the consistency, reliability coeYcients and validation
correlations are of a similar magnitude. The FDDQL is
somewhat diVerent from the other two IBS indexes in that
it seems to incorporate some problems specific to
functional dyspepsia and with further validation it will
become clear how valuable it can be for this disorder.

The appropriate clinical trial is needed not only for
clinicians who wish to improve the HRQOL of these
patients, but also to assess the value of these instruments.
In such a clinical trial, it will be important to study only one
functional bowel disorder, IBS, and other outcomes will be
essential, such as disease severity scores, pathophysiology
and mechanism of treatment.

Both generic and disease specific HRQOL instruments
should be combined to determine which are clinically
important changes and to avoid missing unexpected asso-
ciations. Adjustment of scores should be undertaken for
disease severity, and sex and age diVerences should be
explored further. The authors might also consider the
study by Eypasch et al who devised a general Gastro-
intestinal Quality of Life Index (GIQLI), with a group of
core items and additional modules for more specific
diseases.10 Their final questionnaire has five domains, 32
items, graded responses (0 to 4) and a sumscore of 0 to 128
(a higher score denoting better HRQOL). It was tested for
face validity and reliability (ICC 0.92), and was shown to

be responsive in 194 patients who had laparoscopic chole-
cystectomy. Scores improved significantly (p<0.001) from
a mean (SD) of 87.3 (17.25) to 104.5 (17.52) two weeks
after surgery. Would it not be wise to consider collaborative
eVorts among international groups, to expedite full valida-
tion of instruments, avoid redundancy and develop more
instruments with broader applications for which cross-
cultural validation could be hastened. A plea for HQQLI
(High quality quality of life instruments).
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See article on page 534

New kids on the block: pancreatic
stellate cells enter the fibrogenesis
world

Two recently published papers have shown that a cell type
with morphological features of “vitamin A storing” stellate
cells is present in rat and human pancreatic tissue.1 2 These
observations add to previous reports addressing the same
issue in several other extrahepatic organs, including the
lung, the intestine, and the kidney.3 4

Over the past 10 years, a great deal of scientific
information has followed the identification of stellate cells
as the main cell type involved in the progression of liver
fibrosis following chronic tissue damage.5 Several roles for
this cell type in normal and diseased liver have been high-
lighted. In addition to storage of vitamin A, these include:
(1) excessive deposition of extracellular matrix on
activation; (2) modulation of sinusoidal tone in normal
liver as a result of their contractile features and possible
involvement in the progression of portal hypertension; (3)
synthesis of soluble factors aVecting liver regeneration
(hepatocyte growth factor) or recruitment and diVerentia-
tion of inflammatory cells; and (4) a possible role in the
development of primary and metastatic liver cancer
stroma. Most experimental evidence, originally produced
in vitro, has subsequently been corroborated by extensive
studies in animal models and in tissue sections obtained
from patients with diVerent degrees of necroinflammatory

and fibrogenic activity. More recently, a consistent number
of studies have focused on the intracellular signalling
events related to hepatic stellate cell activation, prolifera-
tion, migration, synthesis of the extracellular matrix
(ECM), and adhesion. The results of these studies have
opened new perspectives in the development of pharmaco-
logical strategies aimed at modulating the fibrogenic proc-
ess within the liver. Along these lines, after the initial iden-
tification and characterisation of pancreatic stellate cells,
the work by Apte and coworkers (see page 534) has been
directed at verifying whether these cells, maintained in cul-
ture, produce collagen and other ECM components and
respond to profibrogenic growth factors such as platelet
derived growth factor (PDGF) and transforming growth
factor (TGF) â1, similarly to their hepatic counterparts.6

The results of the study support the concept that
pancreatic stellate cells may play a key role in the develop-
ment of pancreatic fibrosis and open new perspectives in
this specific area of research. Recent preliminary data indi-
cate that increased formation of lipid peroxidation
products, particularly reactive aldehydes, able to form
adducts with acinar cell proteins occurs in one of the most
common clinical conditions associated with pancreatic
fibrosis, namely chronic alcoholic pancreatitis.7 Studies
performed in human hepatic stellate cells have shown that
reactive aldehydes such as 4-hydroxy-2, 3-nonenal and
other 4-hydroxy-2, 3-alkenals of diVerent chain lengths are
able to stimulate procollagen type I synthesis and secretion
at concentrations which are compatible with a mild to
moderate oxidative stress (i.e. lipid peroxidation) occurring
in vivo.8 It must be stressed that the profibrogenic eVects of
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these products, derived from the lipoperoxidative damage
of membrane phospholipids, are independent of the more
articulated mechanisms involved in chronic tissue repair
(tissue damage > inflammatory infiltration > release of
profibrogenic growth factors). Along these lines, it would
be important to evaluate the role of these compounds in
periacinar stellate cell activation and ECM synthesis in
future studies. Beyond this important advancement there
are other relevant considerations. As already proposed, the
presence of stellate cells in several organs and tissues raises
the possibility of a “vitamin A storing system”.9 In
addition, similarly to hepatic stellate cells, stellate cells in
extrahepatic tissues are distributed with specific interstitial
features, namely their cytoplasmic projections encircle
sinusoidal-like vascular structures. It is therefore possible
that stellate cells constitute a class of organ specific
pericytes with similar physiological and pathophysiological
implications. In this context, a key current issue concerns
the origin of this cell type. Because these cells express
desmin and smooth muscle á-actin, they were assumed to
be of myogenic origin. This hypothesis became doubtful
when it was reported that stellate cells also express glial
fibrillary acidic protein (GFAP) and neural cell adhesion
molecule (NCAM). Moreover, recent work by Niki and
coworkers has demonstrated that activated hepatic stellate
cells express nestin, a class VI intermediate filament
protein originally identified as a marker for neural stem
cells.10 It is generally accepted that cephalic neural crest
cells give rise to a variety of cell types, including neurones,
glial cells, cartilage, bone, and smooth muscle cells.
Consequently, the key question is whether there a common

precursor cell somewhere in the neural crest that gives rise
to all “stellate cells”. It is obvious that further studies on
the embryonic origin of these cells are required.

Researchers in the field of hepatic stellate cells are not
alone anymore. There are new kids on the block. Good
luck!

M PINZANI
Dipartimento di Medicina Interna,
Universita degli Studi di Firenze,
Viale G.B. Morgagni, 85,
I-50134 Firenze, Italy
Email: m.pinzani@dfc.unifi.it

1 Apte MV, Haber PS, Applegate TL, et al. Periacinar stellate shaped cells in
rat pancreas: identification, isolation, and culture. Gut 1998;43:128–33.

2 Bachem MG, Schneider E, Gross H, et al. Identification, culture, and char-
acterization of pancreatic stellate cells in rats and humans. Gastroenterology
1998;115:421–32.

3 BlomhoV R, Wake K. Perisinusoidal stellate cells of the liver: important roles
in retinol metabolism and fibrosis. FASEB J 1991;5:271–7

4 Nagy NE, Holven KB, Roos N, et al. Storage of vitamin A in extrahepatic
stellate cells in normal rats. J Lipid Res 1997;38:645–58.

5 Pinzani M. Novel insights into the biology and physiology of the Ito cell.
Pharmac Ther l995;66:387–412.

6 Pinzani M, Gesualdo L, Sabbah GM, et al. EVects of platelet-derived growth
factor and other polypeptide mitogens on DNA synthesis and growth of
cultured liver fat-storing cells. J Clin Invest 1989;84:1786–93.

7 Galli A, Pignalosa P, Grappone C, et al. Enhanced lipid peroxidation-
derived aldehydes in chronic pancreatitis suggest a role in its pathogenesis.
Ital J Gastroenterol Hepatol 1998;30(suppl 2):A147.

8 Parola M, Pinzani M, Casini A, et al. Induction of procollagen type I expres-
sion and synthesis in human hepatic stellate cells by 4-hydroxy-2,
3-nonenal and the other 4-hydroxy-2, 3-alkenals is related to their molecu-
lar structure. Biochem Biophys Res Commun 1996;222:261–4.

9 Yamada E, Hirosawa K. The possible existence of a vitamin A-storing cell
system. Cell Struct Funct 1976;1:201–4.

10 Niki T, Pekny M, Hellemans K, et al. Class VI intermediate filament protein
nestin is induced during activation of rat hepatic stellate cells. Hepatology
(in press).

See article on page 568

Budd-Chiari syndrome: blocked veins,
open mind

The article by Fisher et al (see page 568) on the various
techniques that may be used in the management of Budd-
Chiari syndrome is timely, and demonstrates some impor-
tant points. This condition must be considered as part of
the diVerential diagnosis of ascites in all patients, though
the mode of presentation may be protean and hence may
trap the unwary. The classic syndrome of ascites,
hepatomegaly and abdominal pain occurs with obstruc-
tion of hepatic venous outflow at any level—from the
hepatic venules (e.g. veno-occlusive disease) to the supra-
hepatic vena cava. Constrictive pericarditis may also
mimic the presentation. The syndrome may run a number
of clinical courses which also partly determine treatment.
The applicability of any treatment is also influenced by the
fact that the inferior vena cava may be blocked in 20% of
cases, and portal vein thrombosis evident in 10%.

The patient may present with fulminant hepatic failure,
with notable coagulopathy, encephalopathy and renal
impairment. A more indolent presentation is also well rec-
ognised, with ascites with a high protein content, mildly
impaired hepatic function, and a variable degree of fibrosis
on biopsy. Finally, well compensated patients with hepatic
vein obstruction and no ascites have been described; the
development of numerous intrahepatic collaterals with
time is said to account for this diVerence.1 A thrombophilic
disorder will be found in up to 75% of patients. This may
have additional implications with respect to family screen-
ing. Primary myeloproliferative disorders are the most
common, but all of the inherited prothrombotic tendencies

have been shown to be causal, particularly in association
with the oral contraceptive pill and the puerperium. Parox-
ysmal nocturnal haemoglobinuria, lupus anticoagulant,
Behçet’s syndrome, vasculitides, ulcerative colitis, and
mechanical obstruction of the hepatic veins by tumour or
cysts are also possible associations or causes. Not uncom-
monly, two or more prothrombotic tendencies may
co-exist, and thus bone marrow biopsy is mandatory.

Having considered the diagnosis, and when initial imag-
ing suggests abnormal venous outflow, hepatic venography
and visualisation of the inferior vena cava with pressure
measurements above and below the liver is the next step, as
outlined by Fisher and colleagues. This will confirm:
+ The site of the hepatic vein blockage. Short segment

hepatic vein stenosis/occlusion may be amenable to local
angioplasty and stenting.

+ Whether there is significant caval compression second-
ary to caudate lobe hypertrophy. If present, a standard
portocaval (infrahepatic) shunt will not reduce hepatic
congestion, and a mesoatrial (suprahepatic) shunt is
required, unless the cava is stented beforehand.

+ Liver histology. A transjugular liver biopsy should be
performed and will establish the degree of fibrosis. In
our experience, it is rare that this is technically
unsuccessful, even with extensive proximal hepatic vein
occlusion. A small “beak” arising from the inferior vena
cava may indicate hepatic vein origin, and with care a
biopsy can be performed as the cava is within the liver.

At this point our experience diVers from that of the
Birmingham group. We do not see short segment hepatic
vein occlusion. Caval webs are well described in Japan and
South Africa, but the authors comment that most of their
patients were from Western Europe. We are unable to
explain this anomaly.
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Clearly a focal occlusion may be amenable to angioplasty
and stenting, and the authors document a good technical
and overall success rate, and this technique can be added to
the other various treatments used in this syndrome. There
are, however, some important caveats. The right and mid-
dle hepatic veins are relatively easy to visualise at hepatic
venography, whereas the left hepatic vein may be diYcult
to gain access to. Standard teaching advises that all of the
liver should be decompressed and one could envisage that
left hepatic vein occlusions could be missed, unless very
proximal. In this respect, wedge pressure measurements
are an important indicator of therapeutic success. As
Budd-Chiari syndrome is a postsinusoidal condition, a
successful shunt should reduce the wedged hepatic venous
gradient to less than 6 mm Hg. In the paper by Fisher et al,
only seven of 21 patients had data on wedge pressure
responses, and gradients were not given. Theoretically,
incomplete restoration of normal hepatic venous blood
flow, as reflected by failure to normalise wedge pressure,
could allow the fibrotic process to continue. Moreover,
using the technique of percutaneous hepatic vein angio-
plasty, the patients require, according to the Birmingham
protocol, annual follow up venography, and to compare
their results with the group of patients who had surgical
shunts may not be entirely valid as, by their own admission,
these patients had more proximal occlusion and therefore
perhaps greater overall intrahepatic thrombosis.

None the less, the paper demonstrates the heterogeneity of
this patient population and some of the diYculties encoun-
tered, as well as a sensible clinical algorithm, and the poten-
tial clinical role of a relatively non-invasive radiological tech-
nique. For patients with a fulminant presentation, hepatic
transplantation is the treatment of choice, and overall
success rates of 70% have been recorded.2 3 For those
patients without fulminant failure, treatment will be
influenced by the presence of fibrosis on liver biopsy, and the
length of history. Text books and several papers4 5 suggest
that if there is an acute presentation (history less than 16
weeks), with little fibrosis, no portal vein thrombosis or sig-
nificant caval gradient, then a side to side portocaval shunt is
the treatment of choice, with a five year survival of 95% in

one series.5 One could argue that the Birmingham results
should be viewed in this context. However, these patients
may be more fragile than the textbooks would have one
believe (for some, the procoagulant process will have been
present since birth) and acute liver failure may be
precipitated by shunting, despite the correct investigational
pathway. This has been the experience of ourselves,6 and
others. Ringe et al performed four emergency transplants on
four patients with Budd-Chiari syndrome shunted 11–22
days previously, in whom shunt induced hepatic failure
developed.3 In this respect transjugular intrahepatic porto-
systemic stent shunt is an attractive proposition—it bypasses
the caval obstruction and does not compromise the surgical
field should transplantation be necessary.7 8 Whichever
mode of treatment is chosen, it is our opinion that these
patients should be referred to a transplant unit as hepatic
decompensation may not be predictable.

The final point, well made by Fisher et al, is the need for
life long, full anticoagulation. Mesh metal stents notoriously
block in patients with cirrhosis—this occlusion rate may well
be higher in patients who have a prothrombotic state.
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