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Abstract

AIM: To detect high risk patients with a progressive
disease course of ulcerative colitis (UC) requiring im-
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munosuppressive therapy (IT).

METHODS: A retrospective, multicenter analysis of
262 UC patients from eight German tertiary inflamma-
tory bowel disease centres was performed. Patients
were divided into two groups depending on the pa-
tients need to initiate immunosuppressive therapy in
the disease course. A comparison between the two
groups was made with regard to demographics, clini-
cal and laboratory parameters obtained within three
months after UC diagnosis and the response to first
medical therapy. Using this data, a prognostic model
was established to predict the individual patients prob-
ability of requiring an immunosuppressive therapy.

RESULTS: In 104 (39.7%) out of 262 patients, UC
therapy required an immunosuppressive treatment.
Patients in this group were significantly younger at time
of diagnosis (HR = 0.981 + 0.014 per year, 7 = 0.009),
and required significantly more often a hospitalisation
(HR = 2.5 £ 1.0, P < 0.001) and a systemic corticos-
teroid therapy at disease onset (HR = 2.4 £ 0.8, P <
0.001), respectively. Response to steroid treatment was
significantly different between the two groups of pa-
tients (HR = 5.2 = 3.9 to 50.8 £ 35.6 compared to no
steroids, P = 0.016 to P < 0.001). Furthermore, in the
IT group an extended disease (HR = 3.5 + 2.4 t0 6.1
+ 4.0 compared to proctitis, 7 = 0.007 to 2 = 0.001),
anemia (HR = 2.2 + 0.8, Z < 0.001), thrombocytosis
(HR = 1.9 £ 1.8, P = 0.009), elevated C-reactive pro-
tein (CRP) (HR = 2.1 £ 0.9, P < 0.001), and extrain-
testinal manifestations in the course of disease (HR =
2.6 £ 1.1, P = 0.004) were observed. Six simple clini-
cal items were used to establish a prognostic model to
predict the individual risk requiring an IT. This prob-
ability ranges from less than 2% up to 100% after 5
years. Using this, the necessity of an immunosuppres-
sive therapy can be predicted in 60% of patients. Our
model can determine the need for an immunosuppres-
sive drug therapy or if a “watch and wait” approach is
reasonable already early in the treatment course of UC.

CONCLUSION: Using six simple clinical parameters,
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we can estimate the patients individual risk of develop-
ing a progressive disease course.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: We performed a retrospective study to iden-
tify patients at risk for a progressive disease course
of ulcerative colitis, characterized by the necessity of
immunosuppressive treatment. Personal data, clinical
and laboratory parameters during the first 3 mo after
ulcerative colitis diagnosis and effects of initial medical
therapy were evaluated. Six simple clinical items were
used to develop a prognostic model predicting such a
progressive disease course. Thereby, our model can
help in deciding if patients will need immunosuppres-
sive drugs early in the disease course or if a careful
watch and wait strategy is justified.
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INTRODUCTION

The clinical course of ulcerative colitis (UC) has a wide
spectrum of severity. While some patients suffer from a
single episode others may experience a chronic or poten-
tially life-threatening disease course. The Inflammatory
Bowel South-Eastern Norway study group published a
population based prospective study over a period of 5
years. Four different disease courses have been character-
ized: decreasing symptoms after the first acute onset of
disease (44%), increase of inflammation (3%), chronic
continuous symptoms (24%) and chronic intermittent
symptoms (29%), respectivelym. The early introduction of
immunosuppressive agents (Zc., thiopurines or calcineurin
inhibitors) or anti-tumor necrosis factor (ITNF)-q anti-
bodies such as infliximab or adalimumab may have a posi-
tive impact on the occurrence of acute severe inflamma-
tion including complications such as a toxic megacolon ot
colorectal cancer in the long term. Substantially important
may be the effect on the patients quality of life™. But,
patients presenting with a less severe disease course who
are treated eatly on with immunosuppressive agents could
be posed with overtreatment. Continuing debates discuss
the potential risk of side-effects of immunosuppressants
as well as anti-TNF-g, antibodies'. A population-based
study from Olmsted, Minnesota, United States, concluded
that 66% of UC patients did not need corticosteroid treat-
ment at all. Furthermore, 49% of UC patients receiving
initial corticosteroids after their one year follow up, were
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corticosteroid free and without the need of surgerym.
Consequently, identifying those patients exhibiting a pro-
gressive disease course with the need for an immunosup-
pressive treatment as eatly as possible becomes critical,
since therapeutic approaches could alter the course of UC
and subsequently the occutrence of complications.

Prediction of a disabling clinical courses was studied
in several population-based studies”. Young age at diag-
nosis and female gender were associated with a trend to-
wards more frequent relapses'”. Further, extensive colitis
(defined as upper limit of macroscopic lesions proximal
to the splenic flexure)™*” and parameters reflecting a
systemic involvement at initial presentation (fever, weight
loss)"” resulted in a higher risk of colectomy within 10
years after diagnosis. Thus far, non-invasive, easily avail-
able and reliable methods, eatly on, have not been estab-
lished nor introduced into a clinical algorithm in order
to identify patients at a higher probability for a severe
disease course.

Therefore, our goal was to discover and implement
simple clinical parameters early after diagnosis of UC into
an algorithm, predicting a severe disease course and the
individual patients need for immunosuppressive therapy.

MATERIALS AND METHODS

Patients
We performed a retrospective, multicenter analysis in UC
patients from eight German inflaimmatory bowel disease
(IBD) centers. Besides gastroenterological outpatient clinics
from four university clinics (University Clinic Jena, Charité
Universititsmedizin Berlin: Campus Virchow-Klinikum
and Campus Benjamin Franklin, respectively, and Christian
Albrechts-University, Kiel), one community-based hospital
(Evangelisches Krankenhaus Kalk, Kéln) and three special-
ized IBD private practices (Gastroenterologische Gemein-
schaftspraxis, Herne, Gastroenterologische Gemeinschaft-
spraxis Minden and Internistische Gemeinschaftspraxis fiir
Verdauungs- und Stoffwechselkrankheiten, Leipzig) were
involved in the study. Patients diagnosed with UC between
January 2003 and February 2008 with a follow-up period
of at least 6 mo after diagnosis or with initiation of im-
munosuppressive therapy after at least three months after
diagnosis of the disease were included in the study.

The need for immunosuppressive therapy served as
a surrogate parameter of a progressive disease course in
UC patients. Our patients were classified into two groups
depending on requiring immunosuppressive therapy or
not. We choose this parameter to differentiate two groups
of patients (simple »s progressive disease course), as I'T
summarizes different unfavourable disease courses in
only one parameter that is consistently documented in a
patients’ health record. Immunosuppressive therapy con-
tains thiopurines, methotrexate, anti-TNF-q, antibodies,
as well as cyclospotine A, and tacrolimus. Of note, topi-
cal (budesonide) and systemic corticosteroids were not
regarded as “immunosuppressive therapy”. Further details
on the frequency of the specific medication prescribed are
provided in the section “immunosuppressive therapy” in
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Table 1 Patient characteristics

Patient characteristics n (%)
Age at diagnosis (yr) 262 (34)
Gender
Male 127 (48.5)
Female 135 (51.5)
Extent of the disease
Proctitis 43 (16.4)
Proctosigmoiditis 47 (17.9)
Left-sided colitis 50 (19.1)
Pancolitis 114 (43.5)
Unknown 8(3.0)
Extraintestinal manifestations
Eyes 2(0.8)
Skin 6(2.3)
Joints 50 (19.1)
Immunosuppressive therapy
Azathioprine 98 (94.2)
6-Mercaptopurine 23 (22.1)
Infliximab 36 (34.6)
Adalimumab 3(29)
Golimumab 1(1.0)
Methotrexate 3(29)
Miscellaneous 12 (11.5)
Reason for IT
Steroid-refractory disease course 40 (38.4)
Chronic-active disease course 31(29.8
Steroid-dependent disease course 27 (26.0)
Miscellaneous 6 (5.8)

IT: Immunosuppressive treatment.

the results section. Immunosuppressive therapy was initi-
ated by physicians highly experienced in IBD treatment if
UC patients underwent two or more flares within a time
period of 12 mo. The definitions of active disease and
remission followed the guidelines from the German Soci-
ety Digestive Diseases and European Crohn’s and Colitis
Organjzationlg’gj. Patients were excluded from the study in
case of missing informed consent, or in case of loss of
follow-up.

Medical records were investigated in order to identify
patients who subsequently exhibited a severe course of
the disease requiring immunosuppressive therapy. Personal
data such as date of first diagnosis, date of first symptoms,
gender, smoking habits and family history of IBD as well
as clinical parameters available during an early phase after
the initial diagnosis of UC were recorded. Moreover, exten-
sion of the disease, extraintestinal manifestations (articular,
ocular and cutaneous manifestations, respectively), fever at
the first flare of UC, abdominal tenderness, and laboratory
parameters (hemoglobin, thrombocytes and CRP level) were
investigated, too. Furthermore, we evaluated necessity, time
of initiation, kind and effect of oral steroid therapy.

Ethical statement

The study was approved by the ethics committee of the
University Hospital Jena (2104-08/07) and was performed in
agreement with the principles of the Declaration of Helsinki.

Statistical analysis
Data was analyzed using SPSS 19.0 to identify significant
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Figure 1 Representation of the number of immunosuppressive drugs per
patient during follow-up.

differences between patients in need of immunosuppres-
sive agents and those without. Each variable was analyzed
using univariate Cox regression with a level of signifi-
cance set at o0 < 0.05 (2-sided). Welch’s #test was used to
determine temporal differences.

The multivariate Cox model was used to disctiminate
the influence of several concurrent risk factors indicating
the need for immunosuppressive therapy. The event in
this survival analysis was the requitement of immunosup-
pressive treatment. The Cox regression is based on the
assumption that the effects of vatiables on survival (ne-
cessity for immunosuppressants) are constant over time
(proportional hazards assumption). From the estimated
regression parameters f31, ..., 3¢ for the identified six risk
factors xi, ..., x¢ the survival probability at time point t,
Sot) ist the survival function S(t, x, B) = So(t)eP! ™! T RO
of the baseline population (x1 = 0,...x¢ = 0), which is also
estimated in the model"”.

Ho) is the baseline hazard at time point t, which is
also estimated in the model.

RESULTS

In this study a total of 262 UC patients from gastroenter-
ological University hospitals and community outpatient
clinics as well as private practices were investigated.

Immunosuppressive therapy

In 104 patients (39.7%) the progress of UC disease re-
quired an immunosuppressive therapy. Ninety-eight (94.2%0)
of these patients received azathioprine, 23 (22.1%) 6-met-
captopurine, 36 (34.6%) infliximab, 3 (2.9%) adalimumab,
and 1 (1.0%) received golimumab. The total count exceeds
100%, since several immunosuppressive drugs were com-
bined (Table 1).

The amount of immunosuppressive agents an indi-
vidual patient is shown in Figure 1. The initiation of an
immunosuppressive therapy was necessaty due to differ-
ent factors: 38.4% of the patients received an immuno-
suppressive therapy due to steroid resistance, 29.8% of
the patients experienced a chronic active disease course
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Figure 2 Statistically different necessity of inmunosuppressive treatment
in the course of the disease depending on response to steroid therapy.

while 26.0% had a steroid dependent disease.

Demographic parameters

At time of diagnosis patients with a progressive disease
course were significantly younger at diagnosis (33.7 yeats
vs 38.5 years, P = 0.011) compared with the patients with-
out need for an immunosuppressive therapy. More pre-
cisely, if a patient was 10 years older at time of diagnosis,
the need of initiating an immunosuppressive therapy was
decreased by 19%. The study involved 48.5% male and
51.5% female patients with UC. Interestingly, gender was
not associated with a significant higher risk probability
for immunosuppressive treatment (male gender HR = 1,
female gender HR = 1.33, P = 0.151). 10.7% of patients
in our study group were smokers, while 41.2% were
non-smokers and 10.3% were former smokers. Smoking
status was unknown in 37.8% of patients. Notably, non-
smoking patients did not have a higher probability for a
progressive disease coutse requiting immunosupptessive
drugs (P = 0.5).

Family history of inflammatory bowel disease was
not associated with an increased risk for an immunosup-
pressive therapy (P = 0.973). In this cohort 8.0% of the
patients had a first degree-relative suffering from IBD.

Disease specific parameters
We investigated the possible correlation between the ex-
tent of inflamed intestinal areas and the need for immu-
nosuppressive treatment. Most of the patients presented
with pancolitis (43.5%) followed by left-sided colitis
(19.1%), proctosigmoiditis (17.9%) and proctitis (16.4%).
Compared to patients with proctitis each of the other
subgroups showed a significantly increased risk of requit-
ing immunosuppressive therapy (P < 0.001). Presence of
backwash-ileitis (only 4.2% of patients) showed a trend
towards increased necessity of immunosuppressants in
the course of the disease (P = 0.054).

Notably, patients with a high disease activity requiring
hospitalisation at diagnosis (30.9%) significantly more of-
ten received immunosuppressive medication subsequently

(HR = 2.47, P < 0.001).
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Only individual patients were suffering from extrain-
testinal manifestations (EIM) at diagnosis. For these
patients, there was no significant difference in requiring
immunosuppressive agents consecutively (P = 0.482).
However, the occurence of extraintestinal manifestations
increased during the course of UC. Articular manifesta-
tions (19.1%) were common, whereas cutaneous (1.5%) or
ocular (0.8%) manifestations were described quite rarely.
Patients suffering from extraintestinal manifestations in
the course of UC significantly more often required immu-
nosuppressive treatment than patients without EIM (P =
0.004). Accordingly, the number of EIM correlated with
the necessity of immunosuppressive therapy (P < 0.001).

Steroid therapy

In total 174 patients (66.4%) required corticosteroids
throughout the course of UC. Of those, 76 patients (29%
of the entire study population) necessitated corticoste-
roids at the first flare of the disease.

We identified multiple differences with regard to ster-
oid medication in patients with or without a following
need for immunosuppressive treatment. Patients requir-
ing a treatment with immunosuppressants in the course
of UC significantly more often necessitated corticoster-
oids at the time of diagnosis (HR = 2.4, P < 0.001) and
throughout the disease course (HR = 19, P < 0.001). Re-
sponse to steroid therapy was also significantly associated
with subsequent initiation of immunosupressive treat-
ment (P < 0.001; Figure 2). Patients with no response to
steroid therapy had a significantly higher need for immu-
nosuppressive treatment (HR = 2.139, P = 0.002). Con-
versely, remission under steroid therapy was correlated
with a reduced necessity of immunosuppressive therapy
(HR =0.23, P = 0.014).

Notably, patients necessitating steroid therapy within
1 year after onset of symptoms significantly more often
required immunosuppressive treatment than patients be-
ing treated with steroids more than 12 mo after onset of
symptoms (HR = 14.1, P < 0.001).

In patients with a consecutive need for immunosup-
pressive agents, the time between steroid treated diseases
episodes was significantly shorter (29 wk »s 55 wk, P =
0.007). The clinical response (remission, response or
no effect, respectively) to steroid therapy at diagnosis
showed a significant correlation with future need of im-
munosuppressive agents in univariate (P < 0.001) as well
as in multivariate Cox regression analysis (P < 0.001).

Clinical and laboratory parameters
Patients with a severe or a mild UC disease course did not
show significant differences with regard to fever at onset
(2.3%) or at diagnosis (4.2%) and abdominal tenderness
at first physical examination (0.8%) (P > 0.05).

Anemia (HR = 2.2, P < 0.001), elevated CRP (HR
= 2.11, P < 0.001) and thrombocytosis (HR = 1.93, P
< 0.01) in the course of the disease were shown more
often in patients with UC requiring immunosuppressive
therapy. However, at time of diagnosis there were no
significant differences concerning anemia, elevated CRP-
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Figure 3 Results of our model to calculate the individual probability of immunosuppressive treatment depending on the identified risk factors; representa-
tion of three hypothetical patients. Right handside: Percentage of patients with a probability to require immunosuppressive treatment (IT) no more than 20%, at
least 80% and at least 90%, respectively (Patient #1: female; 19 years at diagnosis; pancolitis; hospitalisation and steroids at diagnosis, steroid-refractory; Patient #2:
male; 28 years at diagnosis, left-sided colitis; hospitalisation and steroids at diagnosis; remission; Patient #3: male; 47 years at diagnosis; proctitis; no hospitalisation

and no steroids at diagnosis).

Table 2 Independent parameters associated with a severe
course of ulcerative colitis, predicting the risk for subsequent

necessity of immunosuppressive therapy (multivariate
analysis)

Parameter OR 95%Cl P value
Age at diagnosis 0.981 (per year)  0.967-0.995 0.009
Gender (female) 1.3 0.9-2.0 0.156
Steroid therapy at diagnosis 24 1.6-3.7 <0.001
Hospitalisation at diagnosis 25 1.5-4 <0.001
Extent of the disease <0.001
Proctitis 1
Procto-sigmoiditis B815) 1.4-8.6 0.007
Left-sided colitis 53 1.6-15.3 0.002
Pancolitis 6.1 2.1-17.5 0.001
Result of steroid therapy <0.001
No steroids 1
Remission 8.2 1.4-20.3 0.016
Response 153 4.7-50 <0.001
Steroid-dependent 50.8 15.2-170 <0.001
Steroid-refractory 34.8 10.5-114.8 < 0.001

levels and thrombocytosis comparing patients with or
without future need for immunosuppressive treatment.

Multivariate Cox regression analysis

Using multivariate Cox regression analysis we detected six
parameters available in the early course of UC, which al-
low us to predict the risk for the individual patient’s need
for immunosuppressive treatment: (1) age at diagnosis;
(2) gender; (3) extent of UC at initial presentation; (4) re-
quirement to hospitalize a patient at diagnosis; (5) use of
steroids at diagnosis; and (6) response to steroid therapy.
A detailed representation of these parameters is shown
in Table 2. Using these six parameters we established a
prognostic model enabling us to assess the individual
patient’s probability requiring immunosuppressants in
the course of the disease. According to the established
model, we illustrated three examples showing the prob-
ability to require immunosuppressive therapy (Figure 3).
Most importantly, based on this retrospectively developed
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model we would be able to draw clinically meaningful
conclusions in more than 60% of our patients. 20.2% of
patients experience a mild disease course with a cumula-
tive probability to require immunosuppressive drugs dur-
ing the following 5 years of less than 20%. However, we
would be able to identify 39.9% of patients with a prob-
ability of more than 80% to require immunosuppressants
during the subsequent five years.

DISCUSSION

The objective of this study was to identify clinical param-
eters which allow to predict a severe disease charactetized
by the necessity for an immunosuppressive treatment
eatly in the course of UC. By investigating patients from
specialized IBD centres only, we could include a substan-
tial number of patients receiving immunosuppressants,
and we thus feel confident to have identified effective
clinical parameters predicting a severe course of UC.

As a first important result our study showed that UC
patients requiring hospitalization at diagnosis more often
necessitated immunosupptressive therapy in the course
of the disease (OR = 2.469; 95%CI: 1.513-4.032). In line
with these findings, in a retrospective case-control study
of 246 patients the requirement to hospitalize a patient
to control disease activity was an independent risk factor
of future colectomy (OR = 5.37; 95%CI: 2.00-14.46)"",
Patients in our cohort requiring immunosuppressive
agents were treated significantly more often with sys-
temic corticosteroids at the first flare of the disease, had
a lower probability of remission upon steroid therapy
and did not respond to steroid treatment more frequently
compared to patients without consecutive immunosup-
pressive therapy.

Secondly, we identified that disease extent by endo-
scopic assessment was an independent predictor of a
complicated disease duting follow-up. Using isolated rec-
tal involvement as a comparator, the risk of requiring IT
increased with disease extent from procto-sigmoiditis (OR
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= 3.84), through left-sided colitis (OR = 5.3) to pancoli-
tis (OR = 6.1). It is well accepted, that endoscopic assess-
ment is of central importance in diagnostic algorithms
of UC, and that it can be used to predict disease behav-
iour"”. Several groups described that an extensive disease
in UC is correlated with a severe disease course, as well as
with failure of medical therapy and with a higher rate of
colectomy™¥. Even if the extent of disease at diagnosis
predicts the consecutive need of immunosuppressive
agents and the probability of requiring a colectomy, it
may not influence the risk of relapse“sl. Farmer and co-
workers described that patients with left-sided colitis or
pancolitis experienced significantly higher frequencies of
complications (severe or fulminant colitis, toxic dilatation
or surgery) compared with those with proctitis only!"”.

Third, in our cohort younger age at diagnosis has
been identified as an independent parameter correlated
with a higher risk for immunosuppressive treatment.
Younger age at diagnosis has been previously shown to
serve as a predictor of a more complicated disease course
associated with more severe diarrhea, pancolitis and use
of corticosteroids' ™", Complementary, patients who are
diagnosed with UC at the age of 45 years or older ex-
perience fewer relapsesm. An explanation could be that
patients with a strong genetic background and multiple
environmental risk factors will present earlier in their
course of disease.

Several parameters such as family history of UC, ciga-
rette smoking, presence of backwash ileitis, fever at diag-
nosis, extraintestinal manifestations at diagnosis, anemia,
elevated CrP or thrombocytosis at diagnosis that we
expected to predict a severe disease course according to
other studies™”"! we could not confirm in our study.
Two reasons for these apparent differences may be the
low frequency of some events in our study population
(e.g., presence of EIM at diagnosis) and a lack of data
in several patients due to the retrospective design (e.g.,
smoking status).

Based on the identification of several risk factors for
subsequent IT, we developed a prognostic model consist-
ing of six simple clinical parameters allowing to identify
patients requiring immunosupptressive therapy in the fu-
ture. The identified criteria were: (1) requirement of hos-
pitalization at diagnosis; (2) use of steroids at diagnosis;
(3) response to steroid therapy; (4) initial extent of UC; (5)
age at diagnosis; and (6) gender. These parameters com-
bined in a prognostic model allow us to predict a progres-
sive disease course of UC characterized by the necessity
of an immunosuppressive treatment. These parameters
are easily accessible early in a patient’s medical history and
therefore allow us to predict the further course of disease
in clinical practice on an individual basis.

Prognostic scores should be reliable and applicable
to the majority of patients. Using our predictive model
it was possible to predict the disease course within the
subsequent five yeats in a clinically useful manner in 60%
of patients. Especially, for 40% of patients with an unfa-
vourable prognosis, our model provides the basis for an
accelerated therapeutic approach using immunosuppres-
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sants and anti-TNF antibodies to potentially prevent pro-
gression of UC. In another 20% of patients our model
can exclude the necessity of IT with 80% probability,
preventing these patients from treatment with potentially
harmful substances.

Our study design has method-inherent weaknesses
and strengths. The development of a simple model, using
easily accessible clinical parameters early in the disease
course, is a major strength. This allows the physician to
predict the individual patient’s risk of developing a pro-
gressive disease course. Subsequently, this assessment can
potentially influence clinical decision making. Moreover,
the patient cohort includes a well balanced mixture of
patients from tertiary referral centers and also highly
experienced private practices, therefore not predisposed
to selection bias. The involvement of dedicated IBD
physicians ensured a high data quality. Since the study is
designed retrospectivly, this could be considered as one
potential weakness.

In conclusion, extent of disease, young age, hospitali-
zation and steroid therapy at diagnosis and insufficient
response to corticosteroid therapy are independently
correlated with a more severe disease course in UC. The
model we have developed in this study is based on easily
accessible clinical parameters and enables the quantifica-
tion of an individual UC patient’s probability to develop
a progressive course of the disease. Therefore our model
can aid in clinical decision making. If all six risk factors
were present, the risk of developing a progressive disease
course requiring immunosuppressive therapy was almost
100% during the subsequent period of five years. Con-
currently, in the absence of any risk factor the probability
was neatly 0%. Therefore, our model does not only pro-
vide statistically significant differences but it provides the
opportunity to estimate the future need for immunosup-
pressive treatment in daily clinical practice.

COMMENTS

Background

Ulcerative colitis (UC) is a chronic inflammatory disorder of the gastrointestinal
tract presenting with diarrhea, bloody stools and abdominal discomfort. The
clinical course of the disease is variable ranging from a single episode of the
disease to a chronic relapsing or chronic continuous disease activity. Finally, in
a significant amount of patients with a severe disease course proctocolectomy
may become necessary as a last therapeutic option.

Research frontiers

Patients with predictors of a disabling disease course of UC should be treated
with immunosuppressants. But, in order to identify patients at a higher probabil-
ity for a severe disease course at an early stage non-invasive, easily available
and reliable parameters have not been established nor introduced into a clinical
algorithm thus far.

Innovations and breakthroughs

The authors performed a retrospective, multicenter analysis of 262 UC patients
from eight German tertiary inflammatory bowel disease centres. Personal
data, clinical and laboratory parameters obtained during the first 3 mo after
UC diagnosis and effects of initial medical treatment were evaluated. From
this analysis, the authors identified 6 independent clinical parameters (age at
diagnosis, gender, necessity of steroids or hospitalisation at diagnosis, extent of
the disease and result of an initial steroid therapy) that can be identified early in
an individual disease course. Using these parameters, the authors established
a prognostic model to calculate the individuals probability of requiring immuno-
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suppressive treatment (as a parameter of severe disease activity).

Applications

The model the authos developed uses six simple clinical parameters allowing
an individualized estimation of a patient’s risk for experiencing a severe disease
course. Using our model the treating physician can estimate the need for a im-
munosuppressive drug therapy early in the course of UC.

Terminology

Immunosuppressant: A drug that suppresses the immune system in order to
reduce disease activity and clinical symptoms of the disease. Different im-
munosuppressants have been associated with side-effects like infections or an
elevated risk of tumour development.

Peer review

The data does not only show statistically significant results, but the model provides
the opportunity to estimate the future need for immunosuppressants in daily clinical
practice. This paper reads well and the data is convincing.
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