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A role for IL-18 in intestinal
inflammation?

There is considerable evidence that inflammatory bowel
disease (IBD), and a variety of other inflammatory
disorders, reflect an excessive Th1 response. However, as
we shall see below, a number of studies depleting the
known members of this inflammatory cascade have
reported some “residual” pathology and suggested that
“other mediators” may also be involved. A study by
Chikano and colleagues1 suggests that interleukin 18
(IL-18) may be one of the villains.

The characteristic cytokine produced by Th1 cells,
interferon ã (IFN-ã), has been shown to play a role in the
pathogenesis of a number of autoimmune and inflamma-
tory disorders2 and has long been suspected of a role in
IBD. Administration of IFN-ã produces small intestinal
pathology in mice3 4 while elevated IFN-ã expression and
increased numbers of IFN-ã secreting cells have been
reported in human IBD and are a feature of many of the
murine models of IBD.5 6 The importance of IFN-ã in
such situations has been highlighted by the ability of in
vivo depletion of this cytokine to ameliorate disease in a
number of models of gastrointestinal pathology. However,
more recent studies in a variety of models of IBD have
revealed some inconsistencies.5 7 Some reports have
suggested IFN-ã knockout (KO) CD4+ T cells are incapa-
ble of inducing colitis and wasting, others have reported
comparable disease in IFN-ãnull and wild type (WT)
animals, while a recent study7 suggests that IFN-ã KO T
cells cause less severe pathology than that seen with WT
cells. The study of Chikano and colleagues1 in last month’s
issue of Gut indicates that the pathological eVects of
combined IL-12 and IL-18 administration are similarly
IFN-ã dependent as they are not apparent in IFN-ã KO
animals (see Gut 2000;47:779–86). However, the mech-
anism of the eVects of interleukin 12 (IL-12) are not clear
as they could not be mimicked by administration of
exogenous IFN-ã alone. It therefore seems likely that
the IFN-ã dependent eVects of co-administration of
IL-12 and IL-18 require the presence of additional
mediators.

IL-12 production by activated macrophages and den-
dritic cells is one of the most important factors influencing
polarisation of precursor T cells towards a Th1-type.8 This
cytokine can cause enteropathy when administered to
mice,4 is upregulated in human IBD, and its depletion pre-
vents pathology in the murine TNBS colitis model.5 6

While the current study1 did not find intestinal pathology
when IL-12 alone was administered, it is consistent with
earlier findings using in vivo antibody depletion of IL-12 or
animals deficient in the IL-12 signalling cascade molecule
Stat-4, demonstrating that IL-12 is important, although
not essential, for the development of colitis and that IL-12
dependent pathology may not require the presence of
IFN-ã.9 The authors of this study proposed that the milder
colitis that can develop in the absence of IL-12 may impli-

cate other molecules, such as IL-18, which they had not
investigated.

The recently discovered proinflammatory IL-1 family
member IL-18 is produced by monocytes/macrophages,
including liver KupVer cells, and keratinocytes and has
been shown to potentiate the eVects of lipopolysaccharide
and IL-12.1 10 IL-18 synergises with IL-12 in the induction
of T cell priming, by sustaining the expression of the
IL-12 receptor subunit IL-12Râ2, as well as production of
the macrophage activating cytokine IFN-ã. This follows
upregulation of IL-18R by IL-12, specifically on Th1
cells, suggesting that IL-18 is an important component of
T cell priming leading to Th1 development. IL-18
increases IFN-ã expression by stimulating activation of
the transcription factors nuclear factor êÂ and AP-1.10

Furthermore, IL-18 has been reported to be upregulated
in IBD patients11 and a number of other inflammatory
conditions. Thus the results of Chikano and colleagues1

are consistent with the suggested role of Th1 cells/IFN-ã/
IL-12 in enteropathy.5 6 However, this cytokine has also
recently been shown to upregulate the Th2 polarising
cytokine IL-13 and to potentiate Th2 responses in a
number of models.12 13 While Th1 and Th2 responses are
usually considered to be mutually opposing aspects
of T cell function, the recent description of apparently
Th2 mediated IBD5 indicates that Th2-type responses
may contribute to intestinal pathology and it will be
important to investigate the role of IL-18 in this
context.

Tumour necrosis factor á (TNF-á) is one of the
important eVector molecules associated with the
inflammatory cascade induced by activation of Th1 cells
in a variety of autoimmune/inflammatory disorders and
more recently in Th2 mediated pathology.5 TNF-á has
also received much attention in IBD.5 6 Increased TNF-á
production has been reported in Crohn’s patients and is
also a feature of all of the murine models of IBD.4 5

Anti-TNF-á has been shown to reduce pathology and
mortality in some of these systems5 6 while TNF-á causes
significant enteropathy when administered to normal
animals.3 4 These studies have culminated in the
successful use of anti-TNF-á therapy in Crohn’s
disease.5 6 Thus TNF-á would have been a likely
candidate as one of the “additional mediators” involved in
the IL-12/18 induced, IFN-ã dependent pathology
described by Chikano and colleagues. It is therefore
somewhat surprising that Chikano et al did not find a role
for this molecule in the IL-12+IL-18 induced pathology
they describe.

Another mediator usually associated with the Th1 medi-
ated, TNF-á associated inflammatory cascade is nitric
oxide (NO). The role of NO in inflammatory conditions
(particularly in the gastrointestinal tract) remains contro-
versial and the debate is confounded by the multiple eVects
of this molecule on functions ranging from blood supply to
direct damage via induction of apoptosis. However, NO
appears to play a crucial role in a number of pathological
conditions, including diabetes mellitus, graft versus host
disease, rheumatoid arthritis, and several models of enter-
opathy.14
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Thus Chikano et al show that IL-18 in combination with
IL-12 can induce marked intestinal and hepatic pathology
in an IFN-ã dependent manner but that the majority of
these eVects are TNF-á and NO independent. Further-
more, while their studies demonstrating an absence of
pathology when IFN-ã is administered to mice contradict
earlier work3 4 they imply that the IFN-ã dependent eVects
of IL-12/18 treatment are not mediated directly. These
studies have important implications if considering IL-18
as a therapeutic target as this may be inappropriate in
situations where TNF-á has a proven role, yet it may pro-
vide an adjunct or combination therapy where TNF-á
depletion alone has proved unsuccessful. However, before
clinical applications are seriously considered, a number of
issues will require clarification. It will be important to
determine the mechanisms of the putative indirect eVects
via other receptor-ligand pairs which have yet to be inves-
tigated. In this respect the use of tissue/cell specific KOs of
IFN-ã/IFN-ãR will be invaluable in determining the
sources and targets of IL-12, IL-18, and IFN-ã and this
will also aid identification of the “additional mediators”
involved. Finally, the eVects of depleting IL-18 (either
with antibodies, soluble receptors, competitors, or via
genetic manipulation) in models of IBD, or of IL-18
administration in Th2 models of IBD or in conjunction
with Th2 cytokines will be essential.
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See article on page 97

Autoimmune hepatitis: a fertile field

The impact of chronic liver disease on the endo-
crine system has been of great interest to both
endocrinologists and hepatologists, as multiple
abnormalities in sex hormone metabolism have been
reported. In addition, a number of clinical manifestation
of liver disease have been reported to be the result of these,
including amenorrhoea, impotency, gynaecomastia, and
spider angiomata

There is probably no greater demand on the female
endocrine system than the establishment and maintenance
of pregnancy. In this regard, the disease autoimmune
hepatitis is of particular interest as it predominantly
impacts women, and at a relatively younger age, compared
with many other forms of chronic liver disease. In addition,
these patients often have cirrhosis by the time a diagnosis is
made.

The majority of patients respond well to immunosup-
pressive drugs but most women with autoimmune hepati-
tis require maintenance immunosuppression for a sus-
tained benefit. It has long been believed that women with
autoimmune hepatitis have diYculty conceiving and main-
taining pregnancy. Moreover, it has been reported
previously that obstetric outcomes can be poor, with a
relatively high incidence of toxaemia, premature delivery,
and low birth weight.

In this issue of Gut, Heneghan and colleagues1 from the
Institute of Liver Studies at King’s College Hospital report
the outcomes of 35 pregnancies in 18 women with autoim-
mune hepatitis (see page 97). This currently represents the
largest reported series of pregnancies in women with
autoimmune hepatitis. The report represents all known
pregnancies in the autoimmune hepatitis population at
King’s College over a 15 year period.

The study is important in that it debunks the myth that
pregnancy rarely occurs in women with autoimmune
hepatitis or that there is a marked increase in the risk of
fetal loss. From these 35 pregnancies, there were 31 live
births. More than one third of patients had a diagnosis of
cirrhosis that was made prior to conception. Two patients
experienced, what has been previously reported, autoim-
mune hepatitis beginning during pregnancy. There were
flares in disease activity in four pregnancies, and in another
four patients within three months of delivery. The one dis-
turbing fact was that there were two deaths, one of which
occurred during pregnancy and one shortly after preg-
nancy.

The immunosuppressive agents used to control autoim-
mune hepatitis, azathioprine and corticosteroids, have
been associated with concerns about potential birth
defects. However, only two of 31 children developed birth
defects that might be attributable to autoimmune hepatitis
or its treatment. One child was delivered prematurely and
had severe disabilities, which likely reflected the premature
delivery. Another child had Perthe’s disease.
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Women with autoimmune hepatitis of childbearing age
and physicians who care for them must interpret this study
as good news. I suspect there has been a longstanding
admonition to these women that they should avoid
pregnancy based on previously reported studies. Clearly,
this study demonstrates that women with autoimmune
hepatitis can become pregnant and can carry successful
pregnancies to term with the expectation of delivering a
normal baby.

There are however several caveats. Firstly, their
disease needs to be monitored closely during this period
because of the possibility of flare during pregnancy.
Secondly, those with cirrhosis may experience complica-
tions of portal hypertension, such as variceal bleeding.
Again, this needs to be monitored closely. Finally, it goes
without saying that such patients need to be managed by
physicians with real expertise in managing this disease.
The group at King’s College has extensive experience with
this disease, and whether their excellent results will be
obtained in the greater community at large remains to be
determined. None the less, there are many liver centres

throughout the world that are more than adequately
equipped to manage these challenging patients. It is clear
that these patients should be maintained during their
pregnancy on immunosuppressive drugs at the lowest
dose possible to maintain remission. Hence in addition to
expert obstetrical management, our young female patients
with autoimmune hepatitis can be expected to have
families. This is truly important to young women with
this disease who, with current therapies, can have
longstanding periods of remission and a favourable natu-
ral history. Moreover, even for those women who fail
therapy, liver transplantation is now an excellent alterna-
tive, such that these women should fully expect to not only
raise their own families but see their children raise families
as well.
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HCV in healthcare workers: a lightning
strike

In order to plan the control of hepatitis C in our commu-
nity, both in the general population and in hospitals, we
need a clear picture of the prevalence and changing
incidence of the infection in the overall population and in
various subgroups.

The prevalence of hepatitis C virus (HCV) infection in
the UK general population is not well established.
Seroprevalence rates in established blood donors are very
low (0.002% )1 indicating a low incidence of infection at
the present time, after institution of blood screening and an
increased general awareness of HCV in the medical
community. However, this is a highly selected population
and gives no indication of the prevalence in the general
population. New blood donors are also selected, being
devoid of groups at high risk of acquiring blood transmit-
ted viruses—in this group the seroprevalence rate is
0.06%.1

In a small study of the general population in south
London, the prevalence of HCV viraemia was 0.7%2 and
in an unpublished study of the general population exam-
ined in a “DOH Look-Back” study in the southwest of
England (subjects operated on by a HCV positive
surgeon), a prevalence rate of 0.3% was observed. All of
these values suggest that although the prevalence of HCV
is lower in the UK than elsewhere in Europe and North
America, it is still significant, suggesting that there are
several hundred thousand people with this persistent
infection.

The study of Thorburn and colleagues from Glasgow in
this issue of Gut reports that the prevalence in healthcare
workers is 0.28%,3 similar to that observed in previous
studies in healthcare workers4 5 and in the general popula-
tion both in Glasgow (0.24%)3 and in southwest England

(0.28%), suggesting a low overall rate of transmission from
patients to healthcare workers (see page 116). The
subgroup analysis showed that the prevalence rate in those
carrying out “exposure prone procedures” (invasive proce-
dures where the hands or fingers of the surgeon, nurse, or
other staV are in a patient’s wound, and where there is a
risk of injury to the worker that may result in exposure of
the patient’s open tissues to the blood of the worker), prin-
cipally surgeons, was 0.23%, similar to those not involved
in these procedures (0.30%) and to the prevalence in the
general population (0.28%). In considering only those
healthcare workers undertaking exposure prone proce-
dures, the lifetime risk of a UK surgeon acquiring HCV
infection was 1.4% (1 in 70) over a surgical career of 35
years (0.04 per 100 person years), similar to that calculated
in France (0.3–3.1%).6

What impact do these values have on the assessment
of the risk of transmission from healthcare workers to
their patients during exposure prone procedures?7 Using
the Glasgow values, the risk of transmission from
healthcare workers and infection of a patient during
exposure prone procedures can be calculated as 1 in
150 000 (the prevalence of HCV infection in healthcare
workers (1 in 500)×transmission rate (1 in 300 in the
recent DoH “Look-Back” studies, personal communica-
tion from Dr Martin Wale)) and the risk of developing
chronic infection 1 in 187 500, assuming an 80% rate of
viral persistence. The consequences of persistent infection
are delayed in that increased liver specific mortality is not
seen for 20 or more years and even then it is small
(approximately 1 in 50 per year). The risk of dying from
HCV infection acquired from a surgical procedure is
probably less than 1 in a million, comparable with the risk
of being killed by lightning.8

Epidemiology will always be an important approach to
the control of disease and HCV is no exception. We know
that hospital acquired infection is relatively infrequent and
in the general population intravenous drug abuse is an
important method of transmission. For the future we need
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to know much more about how infection spreads in the
general community outside of intravenous drug use; in
40% of HCV infected people donating blood in the UK
between 1993 and1995, the method of acquisition of the
virus was unknown9!
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