
relative risk is increased, the chance of any
single cystic fibrosis patient developing pan-
creatic cancer is extremely low. Physicians who
treat cystic fibrosis patients are unlikely ever to
encounter one with pancreatic cancer.
However, as the life span of people with cystic
fibrosis increases, the absolute risk of pancrea-
tic and other types of digestive tract cancer is
likely to increase. At present, screening cystic
fibrosis patients for this cancer or other
gastrointestinal tumours is not indicated.

As there is an excess risk of early onset
pancreatic cancer in patients with cystic fibrosis,
perhaps other modifying genes or environmental
factors are important. Mucin genes, which are
found in both cystic fibrosis and pancreatic
cancer, may be important.10 Patients with cystic
fibrosis can have nutritional deficiencies, another
possible risk factor for cancer.

Although case ascertainment in the USA
relies on a national cystic fibrosis registry and
is likely to be complete, it is possible that we
missed some cases of pancreatic cancer in the
European cystic fibrosis patients. This potential
deficit would be limited, as similar numbers of
cases were reported in the USA and Europe,
which have populations of roughly similar size.

In summary, the estimated risk of pancreatic
cancer in cystic fibrosis is five to six times
greater than in the general population, but
compared with other causes of mortality, the
absolute risk of pancreatic cancer in patients
with cystic fibrosis is negligible.
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Glucocorticoid receptor isoform
expression does not predict steroid
treatment response in IBD
The occurrence of glucocorticoid dependent or
refractory disease courses is a major clinical
problem not only in inflammatory bowel
disease (IBD) but also in other chronic
inflammatory conditions such as asthma and
rheumatoid arthritis.1 It would be of great
value if the responsiveness of patients to
glucocorticoids could be evaluated before their
administration to avoid ineffective treatment.

The response to steroids is mediated by the
glucocorticoid receptor (hGR) of which two
isoforms exist, hGRa and hGRb. Both are
products of alternative splicing of the primary
transcript of GR messenger RNA (mRNA).2 The
hGR isoforms differ in their carboxyl termini:
whereas hGRa is ligand activated, modulating
the expression of glucocorticoid responsive genes
by binding to specific glucocorticoid response
elements (GREs), hGRb does not bind glucocor-
ticoids and is transcriptionally inactive. Therefore
it has been suggested that hGRb might be an
endogenous inhibitor of glucocorticoid action
and a negative regulator determining glucocorti-
coid sensitivity in the target tissues.3

In 2000 Honda and coworkers published a
study indicating that hGRb mRNA was detect-
able in peripheral blood mononuclear cells
(PBMC) in 9.1% of cases of glucocorticoid
sensitive ulcerative colitis, 83.3% of cases of
glucocorticoid resistant ulcerative colitis, and
10% of healthy volunteers.4 The authors con-
cluded that the expression of hGRb mRNA in
PBMC could serve as a novel predictor of
glucocorticoid response in patients with ulcera-
tive colitis or IBD in general.

As the prediction of steroid response is an
important issue in the clinical management of
IBD, we prospectively and retrospectively
tested this hypothesis in a cohort of patients
by quantitative polymerase chain reaction
(PCR). Blood samples were collected from 21
healthy controls, 16 newly diagnosed steroid
naive IBD patients, 35 IBD patients in remis-
sion treated with or without glucocorticoids,
and 35 patients with active disease. RNA was
isolated using the RNeasyH Mini Kit (Qiagen,
Hilden, Germany). mRNA was reverse tran-
scribed (Promega, Madison, USA) in a 15
minute reaction at 42 C̊. hGRa/GAPDH and
hGRb/GAPDH mRNA ratio levels were deter-
mined from isolated PBMC using quantifica-
tion of gene expression by Taqman PCR (hGRa
probe: 59-TTG GAT AAG ACC ATG AGT ATT
GAA TTC C-39, hGRa forward: 59-TCT CCT TAA
CTA TTG CTT CCA AAC ATT-39, hGRa reverse
59-TGG TGA TGA TTT CAG CTA ACA TCT C-39,
hGRb probe: 59-TGG CGC TCA AAA AAT AGA
ACT CAA TGA GAA AA-39, hGRb forward: 59-
TTA ATC TGA TTT TCA TCC CAA CAA TC-39,
hGRb reverse: 59-TTG ACA ACG AAG TGC ACA
TAA TCT T-39; human GAPDH: No 4310884E,
Applied Biosystems, Warrington, UK). Clinical

response (disease course: remission, active
disease; side effects) to steroid treatment was
determined by medical record review and was
correlated with hGRa and hGRb levels.

In the setting described, hGRb was detected
in all samples investigated at similar levels,
indicating that an expression or significant
upregulation only in glucocorticoid refractory
patients is unlikely (fig 1). The ratio between
the systemic (PBMC) hGRa and hGRb levels of
steroid treated IBD patients, IBD patients not
receiving steroid treatment, and the control
subjects did not differ significantly (fig 2).
Steroid treatment was not inversely correlated
with hGR mRNA expression, as it was sup-
posed to be from earlier data on reduced
glucocorticoid binding in treated patients.5

Obviously, glucocorticoid binding capacity can-
not simply be estimated from mRNA expres-
sion of hGR. Ten of the patients who presented
with active IBD could not be treated suffi-
ciently with steroids and had to be switched to
other immunosuppressive agents, indicating
steroid refractory or steroid dependent disease.
There was no significant difference in the other
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Figure 2 Ratio of hGRa to hGRb mRNA
expression in peripheral blood mononuclear cells
from healthy staff members (control, n = 21),
newly diagnosed steroid naive IBD patients
(n = 16), IBD patients in remission treated with
(rem +, n = 15) or without glucocorticoids (rem 2,
n = 20) and patients with active disease with (act
+, n = 16) or without glucocorticoids (act 2,
n = 19). IBD, inflammatory bowel disease.

Figure 1 hGRa (white bars) and hGRb (grey
bars) mRNA expression in peripheral blood
mononuclear cells from healthy staff members
(control, n = 21), newly diagnosed steroid naive
IBD patients (n = 16), IBD patients in remission
treated with (rem +, n = 15) or without
glucocorticoids (rem 2, n = 20) and patients with
active disease with (act +, n = 16) or without
glucocorticoids (act 2, n = 19). IBD, inflammatory
bowel disease.
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patient groups with respect to their ratio of hGRa
to hGRb mRNA levels. Unfortunately, among the
12 patients evaluated prospectively, only one
turned out to be steroid dependent and one
steroid resistant in a two year follow up, allowing
no statistical analysis. However, these two
prospectively evaluated patients with impaired
steroid response did not differ in their hGRb
mRNA expression from the steroid responders.

Our findings do not exclude the possibility
that hGR protein levels may differ in the
respective groups as a result of post-transcrip-
tional regulation. However, quantification of
hGR protein levels is difficult and does not
provide evidence for the amount of ‘‘free’’
receptor with the ability to bind steroids.
Nevertheless, our data indicate that the ratio
of PBMC hGRa to hGRb mRNA expression is
not correlated with effective glucocorticoid
treatment in IBD. Therefore, we conclude—in
contrast to Honda and coworkers—that hGRb
expression has no predictive value for the
efficacy of steroid treatment.
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A non-invasive screen for
infectivity in transmissible
spongiform encephalopathies
The risk of transmissible spongiform encepha-
lopathy (TSE) infection from endoscopic pro-
cedures has been discussed recently in this
journal.1 2 Subclinical carriers of variant
Creutzfeldt–Jakob disease (vCJD), the num-
bers of whom are unknown, may present a risk

of iatrogenic infection to susceptible patients
participating in endoscopy. We report a pilot
study, undertaken here on sheep, describing a
non-invasive assessment of autonomic func-
tion based on heart rate variability (HRV)
which may provide a useful screening method
for subclinical carriers of certain TSE diseases.

Detection of disease associated prion protein
(PrPd) in the brain stem is used in confirma-
tory postmortem tests for bovine spongiform
encephalopathy (BSE) and sheep scrapie; this
protein is also present in humans with vCJD.3–5

In scrapie, the timing of PrPd accumulation in
the dorsal motor nucleus of the vagus nerve
(DMNX) indicates that this is a likely site of
initial neuroinvasion.4 Non-myelinated vagal
fibres from the DMNX and faster myelinated
vagal fibres from the nucleus ambiguus are
involved in the control of HRV, which is the
millisecond beat to beat change that is distinct
from the heart rate. Cardiac vagal tone may be
considered to be the sum of low frequency (LF)
variation in HRV influenced by vagal efferents
from the DMNX, plus high frequency (HF)
variations, influenced by the respiratory fre-
quency, resulting from the efferent output
from the nucleus ambiguus.6 The DMNX
contains parasympathetic neurones whose
axons communicate directly with the gut,
heart, and other viscera and can be implicated
in the transport and initial site of infection and
subsequent infection in the nucleus tractus
solitarius and the nucleus ambiguus.4 Thus
analysis of HRV may provide an index of vagal
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Figure 1 Typical high frequency (HF) and low frequency (LF) filtered tachygrams on which a fast Fourier transformation is done to give estimates of heart
rate variability (HRV) in different frequency bands. The reduced HRV is indicated by the flatter lines in the infected sheep.
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