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Abstract
Background—Up to 29% of patients with
severe ulcerative colitis (UC) fail to res-
pond to steroid treatment and require
surgery. Previous studies have failed to
show a clear correlation between failure of
steroid treatment in severe UC and meas-
ures of disease severity. The reasons for
treatment failure therefore remain un-
known.
Aim—To investigate the hypothesis that
patients with severe UC who fail to
respond to steroid treatment have steroid
resistant T lymphocytes.
Methods—Eighteen patients with severe
UC were studied. After seven days’ treat-
ment with high dose intravenous steroids
they were classified as complete responders
(CR), incomplete responders (IR), or treat-
ment failures (TF). Within 48 hours of
admission blood was taken and the anti-
proliferative eVect of dexamethasone on
phytohaemagglutinin stimulated periph-
eral blood T lymphocytes was measured.
Maximum dexamethasone induced inhibi-
tion of proliferation (Imax) was measured.
Results—In vitro T lymphocyte steroid
sensitivity of TF and IR patients was
significantly less than that of CR patients.
Both TF and 3/5 IR patients had an Imax of
less than 60%; all CR patients had an Imax of
greater than 60%. No significant correla-
tion was seen between response to treat-
ment and disease severity on admission.
When in vitro T lymphocyte steroid sensi-
tivity was remeasured three months later,
there was no diVerence between the
groups.
Conclusions—Results suggest that T lym-
phocyte steroid resistance is an important
factor in determining response to steroid
treatment in patients with severe UC and
may be more predictive of outcome than
disease severity.
(Gut 1999;45:382–388)
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Although the aetiology of ulcerative colitis (UC)
remains uncertain,1 there is a major inflamma-
tory component to the pathological process in
this disease.2 Glucocorticoids remain the main-
stay of treatment for acute exacerbations.3 How-

ever, up to 29% of patients with severe UC will
fail to respond to steroids acutely and require
surgery.4–6 In addition, some patients will require
additional immunomodulatory treatment be-
cause of a poor response to steroids.7 This is a
significant clinical problem in the management
of these patients.

It is often assumed that responsiveness to
steroid treatment in UC is simply a function of
disease severity. As a result, the dose of
glucocorticoid used is often chosen according to
estimates of disease activity, with high dose ster-
oid treatment being given to patients with a
severe exacerbation.4 However, some mild cases
of UC also fail to respond to steroid treatment.8

The reasons underlying the failure of a signifi-
cant proportion of patients with UC to respond
to steroids, therefore, remain uncertain.

Steroid treatment in most conditions, in-
cluding UC, is given to suppress inflammation.
Lymphocytes are important mediators of
inflammation in many conditions including
UC,9 and hence the response of these cells to
glucocorticoids might be expected to be
relevant to the outcome of steroid treatment.
Peripheral blood T lymphocytes can be
induced to proliferate in vitro using the
mitogen phytohaemagglutinin (PHA). This
proliferation is inhibited by glucocorticoids
and the degree of inhibition of T lymphocyte
proliferation by dexamethasone has been used
to estimate steroid responsiveness.10

In recent years, there has been increasing
interest in resistance to steroid treatment in
conditions other than UC. In bronchial
asthma, a subset of patients has been identified
who, although responsive to â2 agonist treat-
ment, completely fail to respond to steroid
treatment.11 Steroid resistance was found to be
independent of initial lung function but corre-
lated better with in vitro lymphocyte steroid
sensitivity.12 13 A similar correlation between in
vitro lymphocyte steroid sensitivity and in vivo
response to steroid treatment has been shown
in rheumatoid arthritis14 and in patients receiv-
ing renal transplants.15 We therefore investi-
gated the hypothesis that patients with severe
UC who fail to respond to steroid treatment
have steroid resistant T lymphocytes and can

Abbreviations used in this paper: 5-ASA,
5-aminosalicylic acid; CR, complete responder; CRP,
C-reactive protein; GR, glucocorticoid receptor; IR,
incomplete responder; PBMC, peripheral blood
mononuclear cell; PHA, phytohaemagglutinin; TF,
treatment failure; UC, ulcerative colitis.
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be identified prospectively by measuring in
vitro T lymphocyte steroid sensitivity.

Methods
PATIENT CHARACTERISTICS

All patients with severe UC, according to True-
love and Witts criteria,16 admitted over one year
to a single centre (Bristol Royal Infirmary) were
recruited. Truelove and Witts criteria are: six or
more bloody stools per day, with one or more of:
tachycardia (pulse greater than 90 beats per
minute), pyrexia (temperature above 37.8°C),
erythrocyte sedimentation rate (ESR) greater
than 30 mm/h, plasma viscosity greater than
1.85 mPa (normal range 1.55–1.75), or anaemia
(haemoglobin less than 10.5 g/dl).

Exclusion criteria were: age less than 18
years; known Crohn’s disease; or presence on
admission of an indication for immediate
surgery. Previous or current steroid treatment
or 5-aminosalicylic acid (5-ASA) treatment
were not exclusion criteria. Written informed
consent was obtained from each patient and
the Local Research Ethics Committee gave
permission for this study.

MONITORING

Demographic data for each patient were
recorded. Date of diagnosis, current treatment,
and disease extent (using established endo-
scopic or radiological criteria)17 were also
recorded. A plain abdominal radiograph was
taken on admission, a rigid sigmoidoscopy was
performed, and stool samples collected for
microscopy, culture, and measurement of
Clostridium diYcile toxin. All patients were
transferred to the care of a gastroenterologist
and treatment instituted according to a stand-
ard protocol (see below). Temperature, and
pulse and blood pressure were recorded every
six hours and a stool chart recording frequency,
consistency, amount, and visible blood was
kept. Full blood count, plasma viscosity, urea,
electrolytes, serum albumin, and C reactive
protein (CRP) measurements were made on
admission and repeated at least every two days
subsequently. A 20 ml heparinised blood sam-
ple was taken within 48 hours of admission,
before or after commencing steroid treatment.
This sample was obtained between 9 00 and
10 00 am and was used for cortisol measure-
ment, and peripheral blood mononuclear cell
(PBMC) separation with measurement of in
vitro T lymphocyte steroid sensitivity.

MANAGEMENT

A standard treatment protocol was used to
ensure that diVerences in clinical response were
not due to diVerences in the treatment given.
Steroid treatment was hydrocortisone 100 mg
four times daily, given intravenously to elimi-
nate malabsorption of medication as a possible
cause for treatment failure. Additional treat-
ment consisted of intravenous fluids to correct
fluid and electrolyte deficiency, blood transfu-
sion to keep haemoglobin above 10 g/dl (in all
cases after samples for lymphocyte separation
had been obtained), unfractionated heparin
subcutaneously 5000 U twice daily, continued
oral 5-ASA treatment if already being taken,

bed rest, food and oral fluids as requested by
patient, nutritional assessment, and supple-
mentation with Fortisip if body mass index was
below 20 or serum albumin less than 32 g/l.

OUTCOME

After seven days treatment patient outcome
was classified in terms of response according to
the following standard criteria6: complete
response (CR)—three or less stools per day,
with no visible blood; incomplete response
(IR)—four or more stools per day or visible
blood but no indication for colectomy (see
below); or treatment failure (TF)—indication
for colectomy present (complete failure to
respond or deterioration within first seven
days, perforation, increasing colonic dilatation,
or massive haemorrhage).

Patients were recalled after three months and
in vitro T lymphocyte steroid sensitivity
remeasured. In addition all disease activity
indices were reassessed.

MEASUREMENT OF IN VITRO T LYMPHOCYTE

STEROID SENSITIVITY

The sensitivity to glucocorticoids of peripheral
blood T lymphocytes from patients was
assessed in a blinded fashion (the laboratory
operator was unaware of the clinical status of
the patient). PBMC were isolated from 20 ml
of heparinised blood by buoyant density
centrifugation. The sensitivity of proliferation
to suppression by dexamethasone was then
assessed as previously described.12 PBMC were
incubated at a concentration of 4 × 105

cells/well in RPMI-1640 medium (Gibco, Life
Technologies Ltd, Paisley, UK) containing
10% foetal calf serum (Gibco) in 96 well round
bottomed microtitre plates (Nunc, Life Tech-
nologies Ltd, Paisley, UK). The T lymphocyte
mitogen PHA (Sigma Aldrich Company Ltd,
Poole, UK) was added to the cultured cells at a
final concentration of 5 µg/ml, along with dexa-
methasone (Sigma) at increasing concentra-
tions in the range 10−11–10−6 mol/l. Cultures
were then incubated at 37°C in a humidified
atmosphere with 5% CO2 for 48 hours. Cell
proliferation was measured by uptake of
tritiated thymidine. Sterile [methyl-3H]-
thymidine (Amersham International plc, Little
Chalfont, UK; 0.0185 MBq/well in a volume of
10 µl) was added to cell culture wells for the last
six hours of incubation. Cells were then
harvested onto a glass fibre filter paper (Wallac
Oy, Turku, Finland) using cell harvester appa-
ratus (Tomtec, Orange, Connecticut, USA)
and the incorporated radiolabel was counted
using a Micro â emission scintillation counter
(Wallac). Results were calculated as mean
counts per minute of triplicate cultures.

STATISTICAL ANALYSIS

Inhibition of thymidine uptake for each con-
centration of dexamethasone was compared
with uninhibited control values (PHA stimu-
lated T lymphocytes in the absence of dexa-
methasone) and expressed as percentage sup-
pression. For each subject, sigmoid dose-
response curves for inhibition of proliferation
by dexamethasone were fitted using non-linear
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regression. The exact value of maximum
inhibition of proliferation (Imax) cannot be
measured as it is the inhibition seen at an infi-
nitely high level of dexamethasone. In our
study the percentage inhibition observed at the
maximum dexamethasone concentration ap-
plied (10−6 mol/l) was therefore used as the
measure of Imax for all subjects. In practice,
there was good agreement between this value
and the estimated asymptotic value for maxi-
mal inhibition obtained from the dose-
response curves (results not shown).

The Kruskal-Wallis test was used to compare
the steroid sensitivity in all three groups and
test whether there was an overall diVerence in
sensitivity among the three response groups.
Following power calculations, a decision was
made prior to commencing the study to
combine the clinical response groups, TF and
IR, and compare this combined group with the
CR group for all further statistical analysis.
Comparison of the degree of inhibition of in
vitro T lymphocyte proliferation at each
concentration of dexamethasone was made
using the Mann-Whitney U test for each clini-
cal response patient group. Truelove and Witts

criteria for disease severity, haematological and
biochemical measurements, and patient age
were also compared with response to treatment
using the Mann-Whitney U test. Fisher’s exact
test was used to test the association between
Imax and clinical response of severe UC to treat-
ment. Predictive values and confidence inter-
vals were calculated for Imax. Fisher’s exact test
was also used to test the association between
the non-continuously variable data (sex, first
presentation, and extent of disease) and clinical
response of severe UC to treatment.

Results
CLINICAL RESPONSE

Eighteen consecutive patients were recruited to
the study. After seven days treatment, 11
patients achieved a complete response (CR),
five an incomplete response (IR), and two
patients were treatment failures (TF), requir-
ing emergency colectomy after complete failure
to respond to seven days steroid treatment.
These results (61% CR at seven days) are in
keeping with previously documented outcomes
for patients with severe UC.4–6

After three months, 17 patients were avail-
able for follow up; one patient had returned to
the USA and was lost to follow up. Nine of the
11 patients achieving a CR remained well on
oral prednisolone with or without a 5-ASA
drug; the remaining two patients in this group
underwent colectomy, one because of frequent
steroid responsive exacerbations, and the other
because of relapse when steroid treatment was
reduced. Of the five patients in the IR group,
three underwent colectomy (one after four
weeks, one after five months, and one after 13
months); one currently requires azathioprine,
oral prednisolone (currently 30 mg once daily),
and a 5-ASA drug; and one was the patient
who returned to the USA. Both patients in the
TF group who had undergone emergency
colectomy remained well.

PATIENT CHARACTERISTICS AND CLINICAL

OUTCOME

Tables 1 and 2 summarise the characteristics of
patients recruited to the study. UC was newly
diagnosed in six cases. Of the 12 patients

Table 1 Individual patient characteristics

Patient
Duration of
UC

Preadmission
5-ASA? Preadmission steroids?

Duration of steroids before
blood taken*

Response to
treatment

1 New No No <24 hours CR
2 9 years Yes No <24 hours IR
3 5 months Yes No <24 hours TF
4 6 years No Prednisolone 5 mg daily <48 hours IR
5 New No No Before steroids TF
6 New No No <24 hours CR
7 1 month No Colifoam enema only <24 hours CR
8 New No No <24 hours CR
9 3 years No No Before steroids IR
10 17 years Yes Colifoam enema only <48 hours CR
11 19 years Yes Prednisolone 10 mg daily <24 hours CR
12 7 months No No <48 hours IR
13 10 years No Prednisolone 30 mg daily <24 hours CR
14 9 months Yes No <24 hours CR
15 New No No <48 hours CR
16 New No No Before steroids IR
17 9 years No No <48 hours CR
18 4 years Yes No Before steroids CR

*Refers to the duration of high dose intravenous hydrocortisone given before blood was taken for PBMC separation and measure-
ment of serum cortisol.
5-ASA, 5-aminosalicylic acid; UC, ulcerative colitis; CR, complete responder; IR, incomplete responder; TF, treatment failure.

Table 2 Admission data

Complete responders
Incomplete responders and
treatment failures

Number of patients 11 7
First presentation (%) 36 28
Age (y) 35 (27–67) 50 (36–55)
Male sex (%) 72 71

Stools/day 8 (7–10) 10 (6–10)
Bloody stools/day 7 (6–10) 6 (6–7)
Temperature (°C) 37.2 (37.0–38.0) 37.5 (37.5–38.0)
Pulse rate (beats/min) 96 (84–104) 80 (80–100)
Haemoglobin (g/dl) 12.1 (10.2–12.8) 12.2 (9.3–14.3)
Plasma viscosity (mPa) 1.75 (1.64–1.88) 1.88 (1.75–2.17)
White cell count (109/l) 9.5 (8.1–16.1) 11.5 (8.8–12.9)
Lymphocyte count (109/l) 2.0 (0.9–3.3) 1.2 (0.7–1.9)
Platelet count (109/l) 378 (333–396) 478 (320–643)
C-reactive protein (mg/l) 38 (13–66) 57 (18–68)
Albumin (g/l) 40 (35–42) 34 (32–42)
Cortisol (nmol/l) 1743 (1101–1960) 1062 (675–1854)
Blood transfusion (units) 0 (0–0) 0 (0–2)
Sigmoidoscopic appearance (grade) 3 (3–4) 4 (3–4)
Pancolitis or extensive disease (%) 55 71
Left sided or distal disease (%) 45 29

Values are medians (interquartile range). No significant diVerences between the groups according
to any of the parameters measured were seen. For male sex, first presentation and extent of dis-
ease % of population is given and no significant association with clinical outcome was seen.
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known to have UC, six were receiving 5-ASA
treatment and three oral glucocorticoids prior
to admission. All blood samples were taken
between 9 00 and 10 00 am, in all cases within
48 hours of admission. The majority of patients
had been commenced on steroid treatment at
the time of testing (14/18).

The Kruskal-Wallis test was performed,
comparing steroid sensitivity in all three
groups. The results showed that there is an
overall diVerence in sensitivity among the three
clinical response groups (÷2=6.77, df=2,
p=0.033). All subsequent statistical analysis
was undertaken combining the clinical re-
sponse groups TF and IR. Thus indicators of
disease activity on admission were compared
between patients achieving CR and patients
not achieving this (IR and TF). Trends were
observed in some parameters including stool
frequency, plasma viscosity, white cell count,
platelet count, CRP, low serum albumin, and
disease extent (table 2), but none of these
reached statistical significance. Serum cortisol
levels were higher in patients achieving CR,
although this diVerence did not reach statistical
significance. Serum levels of cortisol in blood
samples taken from patients receiving intra-
venous hydrocortisone were up to 2000 nmol/l.
Hydrocortisone is identical to cortisol and thus
these cortisol levels represent endogenous cor-
tisol and pharmacological hydrocortisone. The
diVerence in serum cortisol levels between the
two clinical response groups, could be ac-
counted for by the fact that 3/7 IR/TF patients
and only one CR patient had blood for PBMC
separation and cortisol measurement taken
before treatment with high dose intravenous
steroids was commenced (table 1).

IN VITRO T LYMPHOCYTE STEROID SENSITIVITY

On admission
In vitro T lymphocyte steroid sensitivity of TF
and IR patients was significantly less than CR
patients at dexamethasone concentrations 10−7

mol/l (p=0.01) and 10−6 mol/l (p=0.03) (fig 1).
In addition, both TF and 3/5 IR patients had
an Imax of less than 60%. In contrast all 11 CR
patients had an Imax greater than 60% (Fisher’s
exact test, p=0.0025) (fig 2). Positive predictive

value (Imax greater than 60%) for complete
response was 84% (95% confidence intervals
(CI): 64% to 97%) and negative predictive
value (Imax less than 60%) was 100% (95% CI:
55% to 100%).

Three month follow up
When in vitro T lymphocyte steroid sensitivity
was remeasured there was no diVerence
between the groups (fig 3).

Discussion
The reasons underlying the high failure rate of
steroid treatment in severe UC have previously
been unclear. We have shown an association
between in vitro measurement of T lymphocyte
steroid sensitivity and clinical response to ster-
oids in severe UC. The eVect was large enough
to be significant even in a small study. In con-
trast, there was no significant diVerence in
admission disease severity indices between
complete responders and patients not achiev-
ing complete response, although trends in
some parameters were observed. The number
of patients in this study is relatively small and
because of this statistical non-significance in
admission disease severity indices does not
completely exclude diVerences that may have
contributed to clinical response. However pre-
vious studies of severe UC have also shown lit-
tle diVerence in admission data between
responders and non-responders in keeping
with our results.5 6 Care was taken in the

Figure 1 Inhibition of phytohaemagglutinin stimulated T
lymphocyte proliferation by dexamethasone for the diVerent
clinical response groups; error bars represent SEM.
Thymidine counts (mean (SD)): complete responders 54 611
(28 620) cpm; patients not achieving complete response
54 046 (21 644) cpm (incomplete responders 49 385
(21 643) cpm, treatment failures 65 696 (3562) cpm).
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Figure 2 In vitro T lymphocyte steroid sensitivity on
admission compared with clinical outcome in severe
ulcerative colitis.
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Figure 3 In vitro T lymphocyte steroid sensitivity at three
months’ follow up compared with initial clinical outcome in
severe ulcerative colitis.
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present study to ensure that management of all
patients was according to a standard protocol
and that high dose intravenous steroids were
used to eliminate medication malabsorption as
a possible cause of treatment failure.18 Our data
therefore raise the intriguing possibility that T
lymphocyte sensitivity to steroids may be as, if
not more, important than disease severity in
determining the response to steroid treatment
in severe UC.

EVorts were made in this study to minimise
variation in the measure of steroid sensitivity.
The lymphocyte proliferation assay used to
measure in vitro steroid sensitivity had low
intra-assay and interassay variation (less than
4%) (Hearing et al, in preparation). In
addition, steroid sensitivity was measured at a
standard time of the day (9 00 to 10 00 am) to
minimise any possible circadian eVects. This
resulted in 14 of the 18 patients being studied
after the commencement of steroid treatment
(which could not be delayed). Despite this, an
association between T lymphocyte steroid sen-
sitivity and clinical outcome of severe UC was
still shown. Whether steroid treatment causes
significant changes in steroid sensitivity has not
been formally studied. However, no correlation
was seen between steroid sensitivity and corti-
sol level, either at the time of severe illness
(p=0.61) or at three months (p=0.58). In addi-
tion, both sensitive and resistant values were
obtained in samples taken both before and
after commencement of parenteral glucocorti-
coid treatment. Hence, it seems unlikely that
glucocorticoid treatment significantly aVects in
vitro T lymphocyte sensitivity.

Previous studies relating in vitro T lym-
phocyte steroid sensitivity to clinical response
in other diseases have expressed steroid sensi-
tivity as IC50.

10 12 14 15 The definition of IC50 used
in these studies was the concentration of
dexamethasone producing 50% inhibition of
proliferation, a parameter which incorporates
both eYcacy and potency. For comparison
with previous studies,10 12 14 15 recalculation of
our results using this definition of IC50 revealed
a significant association between in vitro
measurement of T lymphocyte steroid sensitiv-
ity and clinical response to steroids (Fisher’s
exact test, p<0.0001). However, in pharmaco-
logical terms, IC50 (potency) should more
properly be defined as the concentration of an
agent producing 50% of the maximal inhibi-

tory eVect (fig 4). If IC50 is calculated from our
results using this latter definition, no correla-
tion is seen. Since IC50 calculated in this way
represents potency, this simply implies that it is
eYcacy and not potency that is important in
determining outcome. This is not surprising,
since at the circulating steroid levels achieved
with high dose intravenous hydrocortisone in
this study glucocorticoid receptors (GRs) are
likely to be more than 95% occupied. We
therefore feel justified in expressing steroid
sensitivity in terms of a single variable (Imax)
which equates very closely to true pharmaco-
logical eYcacy.

Glucocorticoids exert their eVects on cells
via binding to GR in the cytoplasm. Once the
GR-glucocorticoid complex is formed, it trans-
locates to the nucleus and binds either to
DNA, which typically results in gene
transactivation,19 or to transcription factors
such as activator protein 1 (AP1),20 typically
resulting in transrepression.21 Primary steroid
resistance due to inherited abnormalities of the
GR has been described,22 but very few cases
have been reported worldwide and none of our
patients had the grossly elevated cortisol levels
characteristic of this condition, when followed
up (data not shown). Steroid resistance not due
to gross receptor abnormalities has now been
recognised as a factor influencing response to
treatment in several inflammatory and
immunological conditions.12–15 The range of
steroid responsiveness of T lymphocytes found
in our work is consistent with that found in
these previous studies of steroid resistance.
The mechanism for steroid resistance remains
uncertain but exposure to cytokines in vitro has
been shown to reduce peripheral blood mono-
nuclear cell GR aYnity,23 and abnormalities of
GR-AP1 binding have been shown in steroid
resistant asthma, suggesting a postreceptor
mechanism.24

When in vitro T lymphocyte steroid sensitiv-
ity was remeasured three months after the
acute episode, steroid sensitivity of some
patients had changed and the correlation with
response to treatment was no longer present.
This indicates that it is the level of steroid sen-
sitivity at the time of initiating treatment which
is relevant to the outcome of treatment, as
might be expected. These data also suggest that
T lymphocyte steroid sensitivity is not a fixed
characteristic for some individuals. The factors

Figure 4 Definition of Imax and IC50 in steroid sensitive and resistant subjects compared with previously used method of calculating IC50. In steroid sensitive
individuals IC50 is similar using both methods; however, when the individual is steroid resistant there is a large diVerence between the two methods.
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responsible for modulating steroid sensitivity
remain uncertain. As already discussed it
seems that glucocorticoid levels make little dif-
ference to in vitro T lymphocyte steroid sensi-
tivity and prevailing glucocorticoid concentra-
tions are probably also insuYcient to explain
variations in individual steroid sensitivity. It
also seems unlikely that the variation seen in
individual steroid sensitivity before and after
treatment simply represents a surrogate marker
of disease activity as three months after the
acute episode the steroid resistance had
actually increased in some individuals but had
fallen in others (fig 3). In particular, two
patients who had initially presented with
steroid sensitive lymphocytes and clinically
steroid responsive disease, had steroid resistant
lymphocytes when remeasured after three
months, despite being in remission at that time.
In addition, while steroid sensitivity in the IR
patient undergoing colectomy prior to repeat
assessment at three months increased, of the
two patients in the TF group, steroid sensitivity
increased in one patient, but the other
remained steroid resistant following colectomy.
An alternative explanation for this lack of cor-
relation between steroid sensitivity and change
in disease activity might be that the severity of
the inflammation is not fully reflected by the
traditional markers of disease activity exam-
ined in this study. However, even if this were
true, this would not explain our data. We have
since conducted a study of healthy individuals
and found a very large range of steroid
sensitivity, encompassing the level of steroid
resistance seen in steroid resistant TF/IR
patients (Hearing et al, in preparation). We
currently believe that the variation in steroid
sensitivity seen before and after treatment is a
combination of individuals’ baseline steroid
sensitivity and a variable eVect of disease.

Our results suggest that increased under-
standing of the factors which determine steroid
sensitivity may make it possible to improve the
eVectiveness of steroid treatment. The maxi-
mum concentration of dexamethasone used in
the in vitro lymphocyte proliferation assay was
10−6 mol/l and we showed that this concentra-
tion of dexamethasone failed to inhibit the
lymphocytes of steroid resistant subjects sig-
nificantly. Dexamethasone 10−6 mol/l is ap-
proximately tenfold greater in potency of
glucocorticoid activity than the serum levels of
hydrocortisone achieved with the treatment
protocol used (2000 nmol/l). The fact that
lymphocytes were not inhibited by high
concentration of dexamethasone suggests that
simply increasing the dose of therapeutic
steroid used in severe UC is unlikely to
improve the clinical response in steroid resist-
ant subjects. Measures to increase steroid sen-
sitivity in these steroid resistant subjects are
probably required to improve the eVectiveness
of steroid treatment, and thus reduce the
number of treatment failures in severe UC.

The findings of this study suggest that
measurement of in vitro T lymphocyte steroid
sensitivity may prove a more reliable predictor
of failure to respond to treatment than any pre-
viously studied parameter. Current practice is

to oVer surgery to patients failing to respond to
steroids after five to seven days.6 If patients
have an Imax less than 60%, our data would sug-
gest that a complete response to medical treat-
ment is unlikely and so early intervention with
alternative immunomodulatory treatment or
surgery would be indicated. The negative
predictive value was 100% although the confi-
dence intervals were wide, reflecting the small
number of patients in this study. There is
clearly a pressing need for our data to be con-
firmed in larger studies, and in particular for
more treatment failure patients to be studied,
as the predictive value of the measurement of
lymphocyte steroid sensitivity would be of
greatest clinical value in these patients. The
results of in vitro T lymphocyte steroid
sensitivity could be known within 48 hours of
starting treatment and could guide decisions
regarding the timing of surgery or alternative
medical treatments. Knowledge of steroid
resistance could prevent protracted and ulti-
mately ineVective steroid treatment with the
attendant risks of deterioration in the physical
condition of the patient, increased friability of
the inflamed colon, and prolonged exposure to
steroids. Treatment with additional immuno-
modulatory therapy, such as cyclosporin, could
be instituted several days earlier when it may be
more eVective, or surgery might be undertaken
earlier, reducing the risks to the patient.
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