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Host, heredity and helicobacter

Helicobacter pylori is considered one of the most common
pathogenic infections of mankind. Despite its worldwide
distribution, the pathogenesis of H pylori associated
gastroduodenal disease remains poorly understood. What
is clear is that only a minority of infected individuals
develop severe inflammation leading to peptic ulcers or
gastric cancer, the more severe manifestations of helico-
bacter infection. What are the factors which determine
whether an infected individual will develop severe disease?
It has been suggested that phenotypic or genotypic diVer-
ences among bacterial isolates may be important in
disease.1 There is evidence to suggest that individuals
infected with strains of H pylori which express the cytotoxin
associated gene product CagA, a marker for the presence of
a “pathogenicity island”, are more likely to develop peptic
ulcers or gastric cancer.2–5 Recent observations suggest that
polymorphism of vacA genotypes may determine whether
an H pylori infected individual develops gastritis or an
ulcer.6 However, only a small fraction of the estimated 60%
of all individuals infected with such strains of H pylori
develop severe gastroduodenal disease (peptic ulcers or
gastric cancer). This suggests that the host is also a factor
in determining the ultimate clinical outcome following
helicobacter infection.

In fact, several laboratories have provided evidence that
the host response is an important determinant in
helicobacter associated disease processes. Mouse models of
disease are among the most amenable to genetic analysis
and of the available mouse models, the H pylori mouse
model is limited by a delayed course of disease progression
and consistently low inflammation scores. For instance,
moderate to severe inflammation is present in H pylori
infected C57BL/6 mice only after six months or more. An
alternative model of helicobacter disease is the Helicobacter
felis mouse model which has been used extensively to
examine how the host response prevents and/or exacer-
bates helicobacter induced gastroduodenal disease.7–11 In
the mouse H felis infection model, several inbred strains of
mice, including C57BL/6, C3H/He, and SJL, exhibit
severe inflammation/gastric atrophy (“high responder”)
after infection whereas other inbred strains, including
BALB/c, CBA/Ca, and C3H/HeJ, are low gastritis/atrophy
responders to H felis infection. These results suggest that
the nature of the host immune or inflammatory response to
H pylori infection in humans may also be important in
determining disease outcome.

The report by Sutton et al, in this issue (see page 335),
represents an important next step in determining the basis
for diVerential host response to helicobacter infections.
These investigators used the H felis model, and infected
several high responder mouse strains as well as a low
responder strain and the F1 crosses between the low
responder and high responder strains. They then examined
the degree of bacterial colonisation, several parameters of
the gastric inflammatory response and serum anti-H felis
antibody responses in these populations of mice. For the
most part, no significant diVerences in bacterial colonisa-
tion were observed. In contrast, both the low responder

CBA/Ca strain as well as the F1 progeny from high and low
gastritis/atrophy responsive strains always exhibited low
inflammation. Thus, low inflammation was a “dominant”
response.

The results of the antibody responses from data reported
here as well as elsewhere are more complicated. The
parental low inflammation strain, CBA/Ca, also exhibited
low serum antibody responses as did the F1 mice between
CBA/Ca and either C3H/He, C57BL/6, or SJL, three high
inflammation parental mouse strains. This result alone
could be consistent with a linkage of low antibody response
to low atrophy/gastritis. However, although high inflamma-
tion C3H/He mice exhibited high levels of IgA, IgG1 and
IgG2a serum antibodies, another high atrophy/gastritis
parental mouse, the SJL strain, produced relatively low
levels of serum IgA and IgG1 and has a genetic deletion of
the IgG2a subclass. The other high atrophy/gastritis strain
examined in this study, C57BL/6, produced high levels of
serum IgA, low levels of serum IgG1 and is also unable to
produce IgG2a. Furthermore, although the analysis was
not as complete as reported by Sutton et al, another
atrophy/gastritis unresponsive mouse strain, BALB/c, was
previously reported by this group to produce moderate to
high levels of H felis specific serum IgG.8 Also, the low
inflammation C3H/HeJ mouse strain produced equivalent
or even slightly higher serum and salivary antibody levels
than high inflammation C3H/He mice,10 a situation which
may be further complicated by the lipopolysaccharide
non-responsiveness of C3H/HeJ mice. Finally, local gastric
IgA and IgG antibody production, which were not
examined in this study, may be more relevant to gastric
inflammation than serum antibodies.

Thus, although a state of low atrophy/gastritis in
response to H felis infection seems to be a dominant trait,
the linkage of this phenomenon to antibody production
seems to be less firm and much more complicated. This is
an important point because the authors speculate, largely
on the basis of low antibody responses in their H felis
infected F1 mice, that a dominant low response may actu-
ally represent active suppression of the host immune/
inflammatory response to helicobacter infections. Active
suppression has been hypothesised by others to result in a
state of low inflammatory/immune responsiveness in
human H pylori infections. Thus, although the studies
reported by Sutton et al are not definitive in all respects,
they do reveal the somewhat unexpected dominance of a
low inflammatory response to H felis infection. They also
point out the usefulness of genetic quantitative trait analy-
sis in probing the mechanisms of helicobacter associated
diseases. Additional studies using similar methods have the
potential to provide exciting new information on
helicobacter–host interactions.
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See article on page 382

Glucocorticoid unresponsiveness in
severe ulcerative colitis

Although relatively little is known about the cellular and
molecular immunopathology of ulcerative colitis, most
would agree that it is an inflammatory disease. There is
some support for the hypothesis that this inflammatory
process is, at least in part, driven by T cells and their cyto-
kine products. For example, anti-CD4 T cell monoclonal
antibodies have been shown to abrogate disease in an ani-
mal “model” of colitis1. Anecdotally, monoclonal antibody
against tumour necrosis factor á (derived in part from T
cells) is eVective therapy for ulcerative colitis.2 Finally, the
fact that the powerful T cell suppressant cyclosporin A is
eVective in the treatment of acute severe colitis3 also
suggests possible T cell involvement, although it should be
borne in mind that cyclosporin A also has inhibitory effects
on other inflammatory cells, including monocytes, ba-
sophils, and mast cells.

If this hypothesis were correct, one might expect that
glucocorticoids, which are very potent inhibitors of T cell
activation and cytokine secretion, would be an eVective
treatment for ulcerative colitis. Yet glucocorticoid therapy
for acute exacerbations of ulcerative colitis frequently fails.
A recent retrospective study4 of 97 patients with severe
ulcerative colitis showed that, despite systemic glucocorti-
coid therapy, 34% required colectomy within 30 days of
presentation. If, then, the “T cell hypothesis” of ulcerative
colitis pathogenesis is not to be discarded completely,
alternative explanations must be sought for this heterogen-
eity of clinical response.

One possibility is that severe ulcerative colitis is itself
heterogeneous in terms of its pathology. The study cited
above4 suggested that patients failing to respond to gluco-
corticoid therapy were more likely to have fever, persistent
diarrhoea, rectal bleeding, and elevated serum concentra-
tions of C-reactive protein at three days after admission
than those who did respond. Another study5 has suggested
that patients with ulcerative colitis refractory to glucocorti-
coid therapy have a higher incidence of perinuclear staining
anti-neutrophil cytoplasmic antibody than glucocorticoid
sensitive patients and normal controls. Although the
significance, if any, of these clinical phenomena is presently
unknown, they suggest the possibility of heterogeneity in
the pathogenesis of severe ulcerative colitis, which might in
turn influence the clinical response to glucocorticoid
therapy.

A second possibility, tackled in this issue by Hearing et al
(see page 382), is that glucocorticoid refractory acute

severe ulcerative colitis arises in patients whose T cells are
relatively resistant to glucocorticoid inhibition. In this
study, the authors classified 18 patients with acute severe
ulcerative colitis according to their clinical response (at
seven days after admission) to a standardised course of
intravenous glucocorticoid therapy at high dosage as com-
plete responders (three or fewer stools daily with no visible
blood), partial responders (four or more stools daily or vis-
ible blood with no indication for colectomy), or treatment
failures (colectomy indicated). Concentration response
curves were constructed for the antiproliferative eVect of
glucocorticoids on lectin stimulated peripheral blood T
cells from these patients obtained within 48 hours of
admission. Proliferation of peripheral blood T cells from
five of the seven patients classified as partial responders or
treatment failures was inhibited by less than 60% even at
supra-physiological glucocorticoid concentrations. In con-
trast, proliferation of T cells from all 11 of the complete
responders was inhibited by at least 60% at glucocorticoid
concentrations that might be expected to be achieved in the
peripheral blood in the course of intravenous glucocorti-
coid therapy at high dosage. When measured again three
months later when the patients were in remission (some as
a result of colectomy), these diVerences between the
groups were no longer apparent, reflecting an increase in
glucocorticoid sensitivity of T cells from the partial
responder and treatment failure patients.

Similar correlations between T cell sensitivity to
glucocorticoid inhibition and the clinical response to
glucocorticoid therapy have been reported in other inflam-
matory diseases such as asthma (reviewed in6), rheumatoid
arthritis and allograft rejection (cited by Hearing et al).
These observations support a role for activated T cells in
the pathogenesis of these diseases and also emphasise that,
in a subset of patients with these diseases and likely others,
glucocorticoid therapy is not viable because systemic
glucocorticoid concentrations achieved even at high dosage
are insuYcient to inhibit T cell function significantly and,
by inference, disease progression.

The mechanism of this phenomenon has been best
studied in glucocorticoid resistant asthmatics, whose
disease fails to respond to glucocorticoid therapy at high
dosage despite the fact that their airways obstruction is
clearly reversible in response to inhaled â2-agonists. These
patients show no abnormalities of glucocorticoid absorp-
tion and clearance, and no innate abnormalities of the
hypothalamus/pituitary/adrenal axis.6 Furthermore, they
are not immune to developing the unwanted Cushingoid
eVects of glucocorticoid therapy. These observations
suggest that the phenomenon of glucocorticoid resistance
in these patients is not generalised, as in some rare cases of
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primary cortisol resistance, but somehow compartmental-
ised to T cells and possibly other inflammatory cells. It has
been suggested that relative glucocorticoid resistance may
be induced in T cells by the local inflammatory
environment, as exposure of T cells to inflammatory
cytokines in vitro reversibly increases their resistance to
glucocorticoid inhibition, possibly at least partly by reduc-
ing the binding aYnity of their intracellular glucocorticoid
receptors for ligand.6 7 This is not, however, an entirely sat-
isfactory explanation as most patients with severe asthma
do respond to glucocorticoid therapy, despite the fact that,
presumably, their T cells are in a similar inflammatory
environment to those who do not. Similarly, in the present
study on ulcerative colitis, although the numbers of
patients were small, disease severity at presentation did not
predict the subsequent response to glucocorticoid therapy.
Another proposed mechanism for glucocorticoid resist-
ance in T cells is inappropriate, elevated expression of
other secondary messenger proteins such as the transcrip-
tional activator protein AP-1 which can bind to, and inac-
tivate the glucocorticoid receptor/ligand complex.8 Finally,
these phenomena may be superimposed on a background
of variable, innate T cell glucocorticoid responsiveness
which is known to be highly variable even in normal
people.9

The phenomenon of glucocorticoid resistance deserves
further exploration in a wider variety of diseases, as its early
recognition may save patients unnecessary and futile expo-
sure to glucocorticoid therapy and its unwanted eVects.
Early assessment of possible glucocorticoid resistance may
also facilitate management decisions in diseases such as

acute, severe ulcerative colitis. Proliferation assays such as
that described in the study by Hearing et al are relatively
cheap and may be completed within 48 hours. Further
studies are necessary better to define the repeatability and
predictive value of these assays in larger groups of patients.
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See article on page 409

Mismatch repair deficit: a gain for
diagnostic histopathology

Cawkwell and colleagues, in this issue (see page 409),
describe an immunohistochemical method which enables
the status of a colorectal carcinoma with respect to the two
mismatch repair (MMR) genes, hMLH1 and hMSH2, to
be ascertained from paraYn wax sections produced by any
diagnostic histopathology laboratory.

Despite many advances in the pathological management
of colorectal cancer since Dukes and Bussey1—for
example, taking account of the number of lymph nodes
containing metastatic tumour or the nature of the infiltrat-
ing margin of the tumour,2 staging systems have not hith-
erto provided precise information about the biology and
likely behaviour of the tumour in individual cases. By
adopting the relatively simple methodology proposed by
Cawkwell and colleagues, it should now be possible to
assign patients reliably to one of the two main specific cat-
egories of MMR status, thereby identifying individuals who
are likely to have the hereditary non-polyposis colon cancer
(HNPCC), Lynch syndrome, genotype. Although there is a
theoretical possibility that HNPCC could be due to a
defect at one of the other MMR genes (e.g. PMS1, PMS2,
hMSH6/GTBP, and hMSH3), all patients with HNPCC
so far documented have a deficit at either MLH1 or
MSH2.

This is a major advance. At a stroke, a small but signifi-
cant group of patients with a relatively good prognosis but
at risk of developing metachronous colorectal and other
carcinomas can now be identified. It should be noted that

this does not just mean the 2 or 3% of patients with colo-
rectal cancer who are genetically HNPCC family mem-
bers. Up to 13% of sporadic colorectal cancers also display
a MMR deficient phenotype,3 which, as in HNPCC, is
both associated with a better prognosis4 5 and is a marker
for increased risk of development of metachronous
colorectal cancers. It is also reported that patients with
such “sporadic” replication error (RER) positive colorectal
cancers may have, after all, a family history of colorectal
cancer.4

Importantly, it has also been shown that RER positive
colorectal cancers, both familial and “sporadic”, are
relatively resistant to chemotherapy6 and, by implication,
radiotherapy. It will now be possible to identify such
patients in advance of therapy and plan treatment accord-
ingly.

Perhaps the most valuable application of this immuno-
histochemical test will be in the large group of patients
who, because of their family history, are worried about
their mutator phenotype status. Hitherto, it has been nec-
essary to undertake specific tests on DNA from peripheral
blood or specimens of tumour, testing for microsatellite
instability using relatively inaccessible and therefore more
expensive PCR technology.7 8 This has presented practical
obstacles and, in order to keep numbers manageable, it has
been necessary to restrict the availability of genetic testing
to those with a family history suggestive of HNPCC. For
the reasons outlined earlier, it has become clear that a good
case can be made for all colorectal cancers to be screened
for MMR deficiency. Use of this technology will not only
add power to the geneticist’s elbow, but will permit the
identification of an important subgroup of patients in the
everyday practice of colorectal surgery. In the case of
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apparently sporadic colorectal cancers, in which the
average age is 63 years and there is no strong family history,
MMR deficient status will tell us only about that particular
patient and no further genetic testing is indicated.
However, when there are other factors such as young age or
family history in a patient with a tumour lacking hMLH1
or hMSH2 protein, specific genetic studies are indicated,
as a means of initiating an investigation of the whole family
for cancer prevention. The use of a preliminary test such as
this for screening would cast the net widely for MMR
defective tumours, while keeping the workload of genetic
laboratories manageable.

The general adoption of this technology would also pro-
vide a rationale for a more economical use of resources for
follow up of patients after surgery, by focusing on those
patients at risk of developing a metachronous cancer. The
authors suggest that those with RER negative tumours
could be discharged from follow up after three years. This
would provide a rational basis for a policy which some sur-
geons have been following rather pragmatically for some
time.
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See article on page 421

Liver transplantation and alcoholics: is
the glass half full or half empty?

Over the past 15 years, opinion regarding the suitability of
alcoholic patients for liver transplantation has fluctuated
from overt disapproval to optimism that liver transplanta-
tion might have a beneficial eVect on alcoholic behaviour.
The former view was evaluated by an opinion survey
among the general population, general practitioners and
hospital specialists in Great Britain, in which the vignette of
an alcoholic in need of liver transplant was consistently
rated as justifying a low priority.1 The origin of optimism
about the salutary eVects of transplantation on alcoholic
relapse came from Thomas Starzl, who coined the
aphorism that, “liver transplantation was the ultimate
sobering experience”.2 The current status of liver trans-
plantation for alcoholic liver disease rests somewhere
between these two extremes.

Alcoholic liver disease is a common diagnosis among
patients selected for liver transplantation in North America
and Europe. It often occurs in conjunction with chronic
hepatitis C infection. All transplant programmes try to
identify patients who will remain abstinent, although how
best to achieve this end is less certain. The study by
Pageaux et al, in this issue (see page 421), is unusual in not
including psychiatry as part of the pretransplant
assessment.4 The requirement for a fixed period of
abstinence, the so called six month rule, as a predictor of
future abstinence is in widespread use among transplant
centres in North America and Europe.4 Many addiction
specialists remain skeptical about the usefulness of the six
month rule, both because it ignores the complexity of
addictive behaviour, and because it does not successfully
predict future drinking by alcoholic candidates for liver
transplantation.5–8

Initial patient and graft survival for alcoholic patients
after transplantation is similar to that in patients trans-
planted for other forms of chronic liver diseases.3 9 Quality
of life measures, such as rate of returning to work, are simi-
lar in alcoholic and non-alcoholic liver transplant recipi-
ents. However, data from one of the few prospective stud-

ies show that patient survival curves decline more rapidly
after two years in alcoholic recipients compared with
non-alcoholics.9 Given that the rate of retransplantation is
lower in alcoholics than in non-alcoholic recipients, these
data may reflect a greater reluctance on the part of
transplant programmes to retransplant alcoholics.

The greatest area of controversy concerns alcoholic
relapse after liver transplantation. This topic is confounded
by diYculty in determining accurate data on drinking
behaviour, and a more fundamental conflict on the mean-
ing of alcohol relapse when it occurs in alcoholics. Addic-
tion specialists and transplanters use diVerent interpreta-
tions of relapse into alcohol use. Addiction specialists
eschew the term recidivism with its connotations of blame,
and refer to minor, isolated drinking episodes as slips.5

Indeed, a slip may serve a useful purpose by indicating to
the alcoholic that they need more support or treatment for
their alcoholism. Conversely, liver transplanters tend to
regard any use of alcohol as a failure of compliance, which
should have serious consequences, such as removal from
the waiting list. These dichotomous views on the nature of
alcoholism were highlighted by a conference on Liver
Transplantation in Alcoholics held under the auspices of the
National Institutes of Health in 1997 which served to bring
clinical researchers in liver transplantation and addiction
medicine together for the first time.3–5 9

Despite diYculty in getting robust data and diVerences
in accepting a model of addiction which distinguishes slips
(minor, isolated drinking) from relapses (prolonged and
harmful drinking), liver transplanters and addiction
specialists are finding common ground in the consistent
results regarding alcohol use which are coming to light. In
this issue Pageaux et al present a retrospective data analysis
regarding alcohol use and other parameters of clinical
well-being in 54 alcoholic liver transplant recipients. Their
data are broadly consistent with at least 17 other published
reports on the outcome of liver transplantation in alcoholic
patients.10 Typically, roughly one third to one half of alco-
holic liver transplant recipients will report some use of
alcohol in the first five years after transplantation. Although
many studies suggest that the consequences of alcohol use
are minimal for many recipients, perhaps because alcohol is
consumed in small amounts on infrequent occasions, there
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are few good data to be certain. Conversely, between 10
and 20% of alcoholic liver transplant recipients will drink
excessively, yet over five years, few of these patients develop
significant liver injury. The major deleterious eVects of
heavy alcohol use in the first five years after liver transplan-
tation are on extrahepatic health, thereby emphasising that
the injurious eVects of alcohol are multisystemic.7 8

What do these observations teach us about alcoholism
and the urge to drink excessively? Like the cliché about the
glass being half full or half empty, the data on alcohol
relapse after liver transplantation can be viewed as surpris-
ingly good or disappointingly bad. Compared with the
outcome of other forms of intervention against alcoholism,
a rate of sobriety of 50% at five years is at least as good as
most alcoholism treatment programmes. Indeed, such data
may overestimate significant drinking, as some of the
patients who are classified as relapsers report occasional
slips which would not be considered treatment failures in
today’s standard alcoholism literature. However, it is note-
worthy that many alcoholic patients return to alcohol use
after liver transplantation despite the devastating eVects of
alcohol on their lives, and despite evidence of continuing
alcoholic injury. Our goal should be to reduce further the
frequency of relapses to excessive, harmful drinking. In
order to achieve this goal, it will be necessary to understand
the factors that promote or inhibit a return to drinking, and
how relapsers contrast with those who establish long term
sobriety. It is naive to presume that paradigms drawn from
alcoholism treatment programmes will translate directly
into the liver transplant population. Alcoholic liver
transplant candidates are less likely to consider themselves
in need of treatment for alcoholism than matched controls
in an alcoholism treatment programme.11 Similarly, after
transplantation, alcoholic patients frequently lack motiva-
tion for alcoholism treatment. Enhancing the sense of
commitment to treatment may be an important compo-

nent in improving control of alcoholism in the 50% of
recipients in danger of relapse in the first five years after
liver transplantation. Although much has been learnt about
alcoholics and alcoholism from retrospective audits of
transplant databases, future advances will require hypoth-
esis testing by means of longitudinal, prospective studies.
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See article on page 427

Transplantation in HCV: whither
immunosuppression

Cirrhosis due to hepatitis C (HCV) is now the most com-
mon indication for liver transplantation in western Europe
and the United States. Given the absence of eVective
prophylaxis, recurrent HCV infection is almost inevitable.
Although the natural history and outcome of recurrent
HCV infection are now better documented, the factors
which influence the recurrence of hepatitis and its
subsequent progression are still unclear.1 In fact, the varia-
tion in the consequences of liver disease associated with
recurrent HCV infection suggest that several viral and host
factors are important in determining clinical outcome.
Despite the rapid growth in knowledge of the molecular
biology of hepatitis C, our understanding of the immuno-
pathology of chronic HCV infection is still poor.
Immunosuppression may well be the single most important
factor responsible for variations in clinical outcome.
Evidence of its potential involvement includes a more
aggressive histological picture in non-transplanted patients
with congenital or acquired immunodeficiency2 3 as well as
among liver transplant recipients who require treatment
with steroid boluses for acute rejection.4 In the transplant
setting, however, there are conflicting reports of the eVects

of adjuvant immunosuppression on the natural history of
HCV recurrence.

In this issue (see page 427) Papatheoridis and collabora-
tors present their results on the impact of diVerent immu-
nosuppressive regimens on longitudinal variation in HCV
viraemia. This non-randomised study examined fluctua-
tions in viraemia, including the early course of HCV infec-
tion, in a cohort of 47 HCV transplant recipients. Although
the patients were not randomised to the diVerent immuno-
suppressive regimens, the type of treatment was not
selected on the basis of patient characteristics, but changed
according to diVerent study protocols in use at the centre
over time.

The authors found that the level of HCV RNA three
months after transplantation is higher in patients treated
with a single drug regimen as the initial immunosuppres-
sive therapy. However, at 12 months HCV RNA levels cor-
related only with duration of steroid treatment, and no sig-
nificant diVerence was observed between patients treated
with either cyclosporin or tacrolimus as monotherapy. The
authors did find a strong correlation between the HCV
RNA level 12 months after liver transplantation and the
fibrosis score at this time. Furthermore, the extent of
fibrosis was also associated with the occurrence of an acute
hepatitis episode.

Despite being of potential interest, the findings from this
small study are preliminary as there remain many issues
requiring clarification. The impact of steroids on HCV
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replication following liver transplantation should be further
documented. Steroids have been shown to increase the
level of HCV viraemia in other studies, both in transplant
and non-transplant patients. However, the exact mech-
anism is unknown and the data presented suggest that
direct stimulation of viral replication is unlikely. In fact, the
HCV RNA level did not diVer after 1–2 weeks between
patients treated with and without steroids and at three
months it was significantly higher in patients treated with-
out steroids. It is possible that steroid withdrawal may trig-
ger an immunological attack with increased lysis of infected
hepatocytes and subsequent release of virions into the cir-
culation. In addition, controlled trials with a longer follow
up will be required to assess the benefit of early steroid
tapering after transplantation. In Europe, a large ran-
domised, controlled trial is currently underway with a tac-
rolimus based regimen, including rapid steroid tapering
after transplantation, to assess its eVects on the recurrence
of HCV one year post-transplantation. Although one group
observed that a tacrolimus based regimen was associated
with a significant reduction in survival in HCV transplant
recipients,5 other studies failed to find a diVerence between
the cyclosporin and tacrolimus based regimens in either
the incidence or severity of recurrent hepatitis on the
graft.6 7 In our series of 120 patients transplanted for HCV,
we observed that the tacrolimus based regimen delayed
recurrent hepatitis after liver transplantation but that HCV
RNA levels were similar in patients treated with cy-
closporin or tacrolimus. Further studies are therefore
needed to establish whether tacrolimus based immunosup-
pression changes the natural history of HCV recurrence
after liver transplantation. It may be possible to clarify the
eVect of tacrolimus or cyclosporin on HCV replication
after transplantation using quantitative methods to meas-
ure HCV in serum and liver.

Papatheoridis and colleagues found a strong correlation
between fibrosis and HCV RNA levels at 12 months. The
HCV RNA level may therefore be a predictive factor of
long term outcome after post-transplant HCV infection if
it is confirmed that progression of fibrosis is the most
important predictor of chronic hepatitis after transplanta-
tion.

It has been reported recently that severe initial recurrent
hepatitis may be associated with the subsequent develop-

ment of cirrhosis.8 In this study, the authors found a corre-
lation between the extent of fibrosis at 12 months and a
history of previous acute hepatitis, but not with its severity.
Larger numbers of patients, longer follow up and a stand-
ard definition of severity of acute hepatitis should all con-
tribute to a better understanding of the eVect on outcome
of early recurrent hepatitis after transplantation. If the
occurrence of symptomatic acute hepatitis does influence
the histological outcome, then early antiviral treatment
may be beneficial.

In conclusion, although the cumulative five year survival
of HCV positive recipients seems to be similar to that of
liver transplant patients without HCV infection, the large
number of patients with progressive HCV related graft
damage suggests that a longer follow up period may impact
negatively both on graft and patient survival. The manage-
ment of hepatitis C after liver transplantation has therefore
become a very important issue, as has the composition of
the optimal immunosuppressive regimen.
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See article on page 435

NOSA in HCV infection: markers or
makers of disease?

In this issue Lenzi et al (see page 435) provide convincing
evidence that non-organ specific autoantibodies (NOSA)
are highly prevalent in subjects exposed to hepatitis C virus
(HCV), and their presence is associated with clinical and
biochemical signs of liver disease. The observation that
autoimmunity and HCV infection are associated is not
new: several hundred hits are returned when Medline is
interrogated using HCV and autoimmune, including
autoantibodies, as coordinates. Invariably, however, the
infected individuals are patients referred to hospital and
who have undergone some form of selection, primarily
dictated by the severity of their underlying disease. The
population studied by Lenzi et al makes their paper unique.

During the screening of an unselected population of
7000 (the Dionysos study1) for indicators of liver disease,

226 were positive for HCV markers. Lenzi and colleagues
found NOSA in 25% of these subjects, a prevalence much
higher than that of the 226 demographically matched
uninfected individuals and of the 78 HBsAg positive
subjects from the Dionysos study. Within the HCV positive
group, the presence of NOSA was significantly associated
with clinical and biochemical evidence of liver disease.

The already high NOSA prevalence of 25% is certainly
an underestimate as the serum samples were tested at a
dilution of 1 in 40, and not at the conventional screening
dilution of 1 in 10. Thus in a study investigating NOSA in
a nosocomial paediatric HCV series, Gregorio and
colleagues2 found that the autoantibody prevalence more
than doubled (from 27 to 65%) if the samples were tested
at a 1 in 10 dilution instead of 1 in 20. What does the pres-
ence of NOSA in HCV infection mean? Do they carry a
pathogenic or a clinical message?

The fact that in an unselected HCV positive population
the presence of NOSA is associated with clinical manifes-
tations of chronic liver disease and with high activities of
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alanine aminotransferase indicates incontrovertibly that
there is a connection between autoantibodies and liver
damage. Are NOSA also the cause of the damage? I concur
with Lenzi et al that currently there are insuYcient data to
provide an answer. Does measurement of NOSA add any-
thing to the information obtained through the conventional
assessment of liver function? The number of reports
describing adverse reactions to interferon treatment in
autoantibody positive HCV patients is increasing steadily2–4

and invariably the autoantibody associated with these
reactions is liver/kidney microsomal antibody type 1
(LKM-1). In addition to being the hallmark of the epony-
mous form of autoimmune hepatitis, LKM-1 is also
present in up to 10% of chronically infected HCV patients.
HCV/LKM-1 positive patients on interferon experience
increases in aminotransferase activities,2–4 occasionally of
such magnitude to warrant suspension of treatment,2 4 or
may even, rarely, progress to LKM-1 positive autoimmune
hepatitis. The amino acid sequence similarities between
cytochrome P4502D6, the molecular target of LKM-1,
and HCV polyprotein suggests that a process of molecular
mimicry and crossreactive immunity is the link between
viral and autoimmune condition. Whether, and at what
stage, interferon treatment should be replaced by immuno-
suppression in LKM-1/HCV positive patients5 is still a
matter of conjecture.

From the recent literature it is clear that LKM-1 should
be measured in all patients with HCV, especially those
undergoing interferon treatment, and this should be done
at a dilution of 1 in 10. In the study by Gregorio and
colleagues2 treatment with interferon had to be suspended
in four patients because of a notable rise in aminotransferse
activities: three were LKM-1 positive, two at a titre of 1/10.
In that series the only other LKM-1 positive patient taking
interferon had normal aminotransferases. LKM-1 seems to
act as a danger signal whatever its titre. Interestingly, Cas-
sani and colleagues6 have shown that the presence of
LKM-1 in HCV infection is associated with a greater his-
tological severity of liver disease and the recent localisation
of CYP2D6 to the liver cell membrane—an ideal target for
an autoantibody mediated attack—may explain why
LKM-1 is associated with liver damage.

Methodologically, it should be noted that LKM-1 is
notoriously diYcult to identify and is frequently mistaken
for antimitochondrial antibody in view of their similar
immunofluorescence patterns on rodent renal tubules.7

This problem should hopefully be overcome in the near
future when objective assays based on molecularly defined
targets (i.e. CYP2D6) will replace the subjective immuno-
fluorescence testing. Such assays are already available for
research purposes,7–9 and commercial ones are being mar-
keted and their performance assessed.

Autoimmunity in HCV infection is not limited to
autoantibody seropositivity but embraces the full spectrum

of textbook autoimmune disorders,10 ranging from the
non-organ specific cryoglobulinaemia to the exquisitely
organ specific autoimmune thyroiditis and includes such
conditions as rheumatoid arthritis, Sjögren’s syndrome,
glomerulonephritis, lichen planus, periarteritis nodosa,
and type 1 diabetes. At the opposite extreme of HCV asso-
ciated autoimmune disease, the pathogenic mechanisms
diVer. Thus in cryoglobulinaemia and HCV associated
glomerulonephritis it is the formation of immune com-
plexes that causes pathology. Hepatitis C viral constituents
are integral components of the immune complex and
interferon induced control of the viral infection is
associated with an improvement in cryoglobulinaemia and
glomerulonephritis. Interferon is also involved at the other
end of the spectrum, but this time in unmasking subclini-
cal or inducing de novo autoimmune thyroiditis. Appropri-
ately, it is further work by Lenzi et al, only published in
abstract form, that shows, firstly, the much more frequent
appearance of thyroiditis in HCV patients who receive
interferon if they also are positive for LKM-1 and,
secondly, that the possession of the “autoimmune” haplo-
type HLA B8, DR3 is key to the autoimmune manifesta-
tions of HCV infection.
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See article on page 442

Encephalopathy without cirrhosis: hunt
the shunt

The embryology of the portal venous system is extremely
complex and yet major congenital malformations of the
system have been rarely described. However, the increased
use of sophisticated ultrasound techniques and the increase
in liver transplantation have resulted in an increase in the

number of reports of these abnormalities during the past
15 years. There is also an increased awareness of associated
complications from these abnormalities including late
onset encephalopathy.

The systemic venous system develops from the intra-
embryonic anterior and posterior cardinal veins, whereas
the portal venous system develops from the extra-
embryonic vitelline and umbilical veins which provide
drainage from the yolk sac and placenta, respectively.1 The
vitelline veins are paired vessels which drain into the
primitive sinus venosus and by the end of the fourth week
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of gestation, three cross communications have developed
between them in subhepatic, retroduodenal and subdia-
phragmatic positions.2

The portal vein in the embryo is derived from the infe-
rior section of the left vitelline vein, the retroduodenal
communication, and the superior section of the right vitel-
line vein, and so forms the S-shaped configuration of the
mature portal vein. The inferior vena cava is also formed
from the amalgamation of several venous channels in the
embryo including the right end of the sinus venosus and
the right end of the subdiaphragmatic anastomosis of the
vitelline veins. Early in development blood from the left
umbilical vein passes through the subhepatic anastomosis
and the ductus venosus to reach the retrohepatic portion of
the inferior vena cava, the common hepatic vein in the
embryo. Anatomically, the ductus venosus therefore forms
a direct connection between the umbilical vein and the
inferior vena cava and provides a functional bypass through
which part of the oxygenated umbilical blood from the pla-
centa flows directly into the inferior vena cava.3 Human
fetal studies clearly demonstrate that the umbilical vein
gives branches to the left segments of the liver and that the
opening of the ductus venosus lies opposite the junction of
the umbilical vein with the left branch of the portal vein.
Roughly 40 to 50% of umbilical vein blood passes through
the ductus venosus whereas the remainder flows through
the liver sinusoids.3

The wall of the ductus venosus contains only a small
amount of smooth muscle and no muscular sphincter.
Postnatal closure of the channel commences during the
first minute after birth but is not completed until days 15
to 20. The mechanism of closure is not clear but it may be
related to a decrease in pressure within the portal venous
system after cessation of umbilical vein flow.3

Congenital malformations of the portal venous system
are unusual. A preduodenal position of the portal vein is
the result of a persistence of the most caudal of the inter-
vitelline anastomoses and this abnormality is found most
frequently in association with biliary atresia, duodenal
atresia, and annular pancreas. Persistence of both vitelline
veins may result in portal vein duplication, whereas more
complex defects may include portal drainage into the
superior vena cava, right atrium, or azygos system of veins.4

Abernethy (1793)5 gave the first description of a
congenital extrahepatic mesenterico-caval anastomosis in
association with an absence, or atresia, of the portal vein.
The report was based on a postmortem examination of a
10 month old female infant who died of unknown cause. In
addition to transposition of the great vessels and polysple-
nia, the portal vein terminated in the inferior vena cava at
the level of the insertion of the renal veins. At least 13
examples of this type of congenital portosystemic anasto-
mosis have now been reported, all in females. Complica-
tions in these cases included encephalopathy from the age
of 44 years in one patient and a variety of liver tumours in
five others which included focal nodular hyperplasia,
adenoma, hepatoblastoma, and hepatoma. Recently it has
been suggested that this type of congenital end-to-side
portosystemic shunt should be designated as a “type 1”
lesion.6

A second variety of side-to-side congenital extrahepatic
portosystemic shunt (“type 2”) has also been recognised in
two adult and four paediatric patients, all of whom were
males.6 This type of communication between the portal
vein and the retrohepatic vena cava is generally believed to
represent a persistence of the ductus venosus and is
amenable to surgical division and restoration of a normal
intrahepatic flow of portal blood. Two adult patients, aged
49 and 67 years, presented with the clinical and biochemi-

cal features of hepatic encephalopathy. Surgical division of
the shunt in the first patient resulted in severe portal
hypertension secondary to intrahepatic portal vein hypo-
plasia and a portosystemic anastomosis was re-established
as an emergency.7 The second patient responded well to
surgical division of the shunt and there were no further
episodes of encephalopathy.8 Surgical closures of “type 2”
side-to-side shunts were also performed in two children
without complication.6 Congenital portosystemic shunts,
analogous to those described in humans, are well
recognised in a variety of animals including dogs and cats.9

Encephalopathic ataxia in these animals is followed by
coma and the clinical signs are accompanied by increasing
blood ammonia concentrations. Urolithiasis was also
found in 53% of the animals and was believed to be
secondary to urinary excretion of ammonia and urate.

A familial incidence of patent ductus venosus (“type 2”
shunt) was described in three young brothers who
presented with encephalopathy. The symptoms and
biochemical changes were successfully reversed in the two
who underwent surgical closure of the shunt.10 Jacob et al,
in this issue (see page 442), describe another family of
three brothers in whom congenital “type 2” side-to-side
shunts were demonstrated with ultrasound, computed
tomography and angiographic imaging. Two of the patients
had evidence of mild encephalopathy, one of whom had
bilateral renal stones. Two liver masses of focal nodular
hyperplasia were detected in the third patient. The clinical
observations of encephalopathy, liver tumour and male
dominance in the two reports of familial “type 2” shunts
are therefore in accord with the previous single case
reports. The authors of the current report suggest that their
observations are in keeping with the transmission of an
autosomal recessive trait.

In conclusion, reports of congenital portosystemic
shunts have become more frequent during the past 15
years and they should be considered in the diVerential
diagnosis of unexplained encephalopathy, particularly
when symptoms appear in younger patients. The associ-
ation of congenital shunts with primary liver tumours also
suggests that a complete investigation of liver masses in
young people should include a search for any congenital
abnormality of the portal venous system. Surgical correc-
tion of “type 2” shunts prevents the onset of encephalopa-
thy and can reverse established signs. Liver tumours can be
resected safely, even in patients with “type 1” shunts,2 but
severe encephalopathy in “type 1” lesions, which are asso-
ciated with an absent intrahepatic portal vein, can only be
relieved by liver transplantation.
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See article on page 446

URSO in obstetric cholestasis: not a
bear market

Obstetric cholestasis (synonym intrahepatic cholestasis of
pregnancy) is rapidly emerging from the realms of clinical
impressions into a scientific framework. Obstetricians, not
least in Britain, have maintained a generally sceptical atti-
tude towards attempts to recognise it as a significant
clinical entity. Nevertheless, a consensus is emerging
which acknowledges that obstetric cholestasis has major
clinical implications for mother and baby.1 The pregnant
woman may be driven to distraction by severe pruritus,
most severely felt on hands and feet, which leads to regu-
lar cold baths and other ineVectual palliation during
stressful sleepless nights. The brush oV that “itching is of
no consequence” and that “everyone itches in pregnancy”
merely adds insult to injury. Mothers with a history of
obstetric cholestasis have a higher incidence of gallstones.
Babies are at increased risk of premature labour with fetal
distress and there is a significantly increased risk of
stillbirth. Traditional treatments for the pruritus of
cholestasis are not very eVective, and sequestrants such as
cholestyramine exacerbate the tendency to vitamin K
deficiency with its attendant risk of perinatal and
post-partum haemorrhage.

Several recent reports have emerged of the eYcacy of
ursodeoxycholic acid (URSO), taken orally, in relieving
both the pruritus and biochemical derangements associated
with obstetric cholestasis.2 3 4 URSO is the dominant bile
acid in the bear but a minority species in humans. It is more
hydrophilic than the other primary and secondary human
bile acids and protects against the membrane damaging
toxicity of its more hydrophobic partners by displacing
them from the hepatocyte and partially replacing them in
the bile acid pool. Itching remits partially or entirely and
serum biochemistry including aminotransferases and
serum bile acids improve in the majority of patients during
treatment with URSO.5 The pivotal double blind control-
led clinical trial mounted in Chile, where the incidence of
obstetric cholestasis is the highest in the world, was termi-
nated prematurely when only 15 patients had been
randomised and a baby was stillborn to a mother who
proved to have taken placebo.6 Despite the small numbers
involved the data showed significant benefit of URSO over
placebo with respect to measures of aminotransferases and
serum bile acids. Treatment with URSO tended to
normalise the cholate:chenodeoxycholate ratio of serum
bile acids, but failed to restore normal concentrations of
7á-hydroxy-4-cholesten-3-one, a measure of de novo bile
acid synthesis; this did, however, return to normal in the
one placebo treated patient who spontaneously remitted,
suggesting that URSO is reversing many of the conse-
quences of obstetric cholestasis without necessarily cor-
recting the underlying defect. Analysis of progesterone
metabolites in serum and urine of patients with obstetric
cholestasis showed that disulphates with a 3á-hydroxy-5á
(H) configuration were notably increased but glucuronide
conjugates were not.7 8 An increased ratio of 3á:3â
hydroxysteroids was closely related to obstetric
cholestasis—it was present in all patients with obstetric
cholestasis and a reduction in the 3á:3â hydroxysteroid
ratio was observed in all seven “responders” to URSO and
the one patient in the placebo group who went into spon-

taneous remission but not in the non-responder among the
eight treated with URSO. The easiest way to understand
this would be to postulate that URSO was facilitating the
secretion into bile of metabolites, particularly progesterone
metabolites, which were being retained as a consequence of
the cholestasis. Sulphation of these metabolises by the liver
is a protective action in that it attenuates their toxicity and
promotes their solubility in water and excretion from the
urine. The availability of sulphate for conjugation is likely
to be limiting under those circumstances.9 Several
transporters have recently been characterised which are
specifically located to the canalicular membrane and which
actively transport bile acids (BSEP), organic anions
(MRP2), and phospholipid (MDR3) into bile, allied with
genetic defects which impair their function and account for
several syndromes of familial intrahepatic cholestasis.10

Jacquemin et al recently described a family in which a child
was born with severe neonatal cholestasis due to
homozygous mutations in the human multidrug resistance
3 (MDR3) gene.11 The child’s mother and several maternal
and paternal aunts were found to have suVered from
obstetric cholestasis and to be heterozygous for the MDR3
mutation. We can surmise therefore that similar genetic
defects in canalicular bile transporters may account for
obstetric cholestasis in other predisposed individuals.
URSO could alleviate this problem by modulating nuclear
transcription of transporter genes, delivering more trans-
porters to the canalicular membrane or increasing the eY-
ciency of transporter function within the membrane. An
eVect of URSO on stereospecific progesterone metabolism
is not excluded. Given this increasingly compelling
evidence regarding both clinical eYcacy and underlying
scientific rationale for use of URSO in the treatment of
obstetric cholestasis, the paper by Rodrigues et al in this
issue (see page 446) is important as it suggests that use of
URSO in pregnancy is safe. Concentrations of cholic acid
and URSO in meconium correlated with maternal serum
concentrations although the proportion of URSO barely
doubled in meconium compared with an increase from
relatively trace amounts to 18% in maternal serum.
Despite the increased proportion of URSO in meconium
of infants whose mothers were treated with it, there was no
increase in its potentially toxic metabolite lithocholic acid.
However, although the same group has also previously
shown in vitro that URSO restores placental bile acid
transport towards normal in placental vesicles from
pregnancies complicated by obstetric cholestasis,12 in the
study published here there was no diminution of cholic
acid in meconium in response to URSO, suggesting that
the fetus lacks the means of excreting these bile acids once
they have accumulated. The authors contend on this basis,
reasonably in my view, that early treatment with URSO is
indicated to prevent this accumulation in the fetus of cho-
late derived from maternal serum, which it is apparently
unable to excrete during the remainder of pregnancy. The
lack of any reports of adverse fetal reaction to URSO when
used to treat obstetric cholestasis is further supported.
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