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Abstract
AIM: To understand the demographic characteristics 
of patients in Southwestern Ontario, Canada with 
ulcerative colitis (UC) in order to predict disease 
severity. 

METHODS: Records from 1996 to 2001 were exam-
ined to create a database of UC patients seen in the 
London Health Sciences Centre South Street Hospital 
Inflammatory Bowel Disease Clinic. To be included, 
patients’ charts were required to have information of 
their disease presentation and a minimum of 5 years 
of follow-up. Charts were reviewed using standardized 
data collection forms. Disease severity was generated 
during the chart review process, and non-endoscopic 
Mayo Score criteria were collected into a composite.

RESULTS: One hundred and two consecutive patients’ 

data were entered into the database. Demographic 
analyses revealed that 51% of the patients were male, 
the mean age at diagnosis was 39 years, 13.7% had a 
first degree relative with inflammatory bowel disease 
(IBD), 61.8% were nonsmokers and 24.5% were 
ex-smokers. In 22.5% of patients the disease was 
limited to the rectum, in 21.6% disease was limited 
to the sigmoid colon, in 22.5% disease was limited to 
the left colon, and 32.4% of patients had pancolitis. 
Standard multiple regression analysis which regressed 
a composite of physician global assessment of disease 
severity, average number of bowel movements, and 
average amount of blood in bowel movements on 
year of diagnosis and age at time of diagnosis was 
significant, R 2 = 0.306, F  (7, 74) = 4.66, P  < 0.01. 
Delay from symptoms to diagnosis of UC, gender, 
family history of IBD, smoking status and disease 
severity at the time of diagnosis didnot significantly 
predict the composite measure.

CONCLUSION: UC severity is associated with younger 
age at diagnosis and year of diagnosis in a longitudinal 
cohort of UC patients, and may identify prognostic UC 
indicators.
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INTRODUCTION
Canada has one of  the highest rates of  ulcerative 
colitis (UC) in the world, with an annual incidence of  
approximately 3500 cases and a prevalence of  roughly 
60 000[1]. Each patient with UC is faced with a chronic 
disease with an uncertain course, experiencing periods 
of  relapse and remission, and often requiring long-term 
medical therapy. In some cases, however, the disease 
remains mild or becomes more severe but it is difficult 
to predict the ultimate course of  UC without simply 
monitoring the patient for years.

Many therapies have been studied over the past 60 years  
for the treatment of  UC, starting with sulfasalazine and 
hydrocortisone[2], through newer 5-aminosalicylate prod-
ucts[3], immunosuppressives[4,5], and now biological thera-
pies. A treatment pyramid has been proposed, with less 
potent and more tolerable agents at the bottom and more 
powerful agents with greater potential toxicities at the 
top[6]. The recent introduction of  infliximab has provided 
another treatment option for UC patients with refractory 
disease, but the long-term safety and efficacy of  this ther-
apy is unknown[7]. In addition, the substantial cost of  bio-
logical therapies makes using these agents as initial therapy 
difficult to justify given the large number of  patients who 
respond to more inexpensive treatments.

Studies examining groups of  UC patients have 
been published from various geographic regions over 
a number of  decades, with many looking at cohorts of  
UC patients longitudinally[8-11]. Many of  these studies, 
however, were published prior to the introduction of  
newer therapies and may lack applicability to current 
UC patients. Furthermore, few studies have looked at 
Canadian UC patients, and therefore the relevance of  
these results to our patient population is unknown. The 
aim of  this study was to examine the UC population of  
Southwestern Ontario (SWO), Canada in an effort to 
gather information on the natural history of  the disease 
and determine predictors of  future disease severity at 
the time of  diagnosis.

MATERIALS AND METHODS
Patients with UC seen in the London Health Sciences 
Centre South Street Hospital Inflammatory Bowel 
Disease Clinic from 1996-2001 were identified by a 
search of  diagnostic codes. Individual clinic charts for 
these patients were reviewed to determine if  they met the 
study inclusion criteria, which included a new diagnosis 
of  UC, details of  disease presentation at diagnosis, and 
documentation of  follow up for at least 5 years.

Patient data were collected retrospectively from clinic 
charts using standardized data collection forms created 
specifically for this study. Demographic data including 
age, sex, year of  diagnosis, age at diagnosis, smoking 
status, and a family history of  inflammatory bowel 
disease (IBD) as well as annual measurements of  disease 
severity and course of  disease were recorded.

Disease severity was measured using a modified 

version of  the Mayo Scoring System for assessment of  
UC activity[12], which excluded the endoscopic component. 
Values from 0 to 3 were recorded for each of: frequency 
of  bowel movements, amount of  blood in bowel 
movements, and physician assessment of  disease severity. 

Statistical analysis was carried out using SPSS 15.0 
for a multiple regression analysis of  demographic factors 
on the disease severity composite. Microsoft Excel was 
used for the data management and averages.

This study was approved by the Research Ethics 
Board at The University of  Western Ontario.

RESULTS
One hundred and two consecutive patient charts who 
met the inclusion criteria were reviewed. Demographic 
analyses demonstrated that 51% of  the cohort was 
male, 13.7% had a family history of  IBD, and 61.8% 
were nonsmokers (Table 1). Average delay from time of  
symptom onset to time of  diagnosis was 1.8 years (range 
0-34 years; SD = 4.5 years).

Data examining the extent of  disease are shown in 
Figure 1. Colectomy rates were calculated at 14.7% of  
the cohort (15 patients), and are plotted against time in 
Figure 2. Figure 3 outlines the indications for colectomy, 
while Figure 4 displays the demographics of  this group. 
Seven of  these patients underwent an ileal pouch-anal 
anastomosis with the remaining 8 patients undergoing 
an ileostomy. Of  those who underwent ileal pouch anal-
anastomosis, 5 (71%) had at least 1 subsequent episode 
of  pouchitis. In the patients who had a colectomy, 10 
patients (66.6%) had pancolitis while disease extent 
was limited to the sigmoid colon in 4 patients (26.7%) 
and to the left colon in 1 patient (6.7%). The average 
composite severity score for this group was 3.24 across 

233 January 14, 2010|Volume 16|Issue 2|WJG|www.wjgnet.com

Table 1  Demographic data of the UC patient cohort  n  (%)

Gender (male/female) 52 (51)/50 (49)
Mean age at diagnosis (yr) 39 (range 9-85; SD = 17.9)
Family history of IBD in 1st degree relative 14 (13.7)
Non-smokers/ex-smokers 63 (61.8)/25 (24.5)

UC: Ulcerative colitis; IBD: Inflammatory bowel disease.

Figure 1  Extent of disease in the ulcerative colitis (UC) patient cohort.
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at least 5 years of  follow up (1.15 for number of  bowel 
movements, 0.85 for blood in bowel movements, and 1.24 
for physician global assessment of  severity).

Three patients died during the follow up period, two 
from unrelated malignancies (melanoma and squamous 
cell lung cancer) and one from congestive heart failure. 

Disease severity was determined for each patient 
during each year of  follow up. All patients except one 
had complete data for at least 5 years of  follow up after 
diagnosis, with the reviewer unable to assign severity 
status to one patient during 1 year of  follow up. Data are 
listed in Figure 5 with severity divided into three groups: 
low (modified Mayo Score 0-2), moderate (modified Mayo 
Score 3-5), and high (modified Mayo Score 6-9).

The composite of  disease severity was averaged across 
the number of  years with UC, with a mean value for 
the cohort of  2.12 (standard deviation 1.18; minimum 
0.36; maximum 6.22). When grouped into categories 
of  severity, 77.5% (79 patients) had an average score of  
less than three, 21.5% (22 patients) had an average score 
between three and six, and 1% (1 patient) had an average 
score of  greater than six.

Pearson product moment correlation analyses were 
conducted in order to evaluate the extent of  interrela-
tionship between the composite value of  disease sever-
ity and demographic variables. Demographic variables 
included year of  diagnosis, delay from symptom onset to 
diagnosis, gender, smoking status at time of  diagnosis, 
family history of  IBD in a first degree relative, severity 

at diagnosis, and age at diagnosis. Year of  diagnosis was 
positively associated with the composite of  disease se-
verity [r (102) = 0.35, P < 0.01], such that a more recent 
year of  diagnosis was associated with a higher compos-
ite score. Smoking status at time of  diagnosis [r (97) = 
-0.22, P < 0.05] and age at diagnosis [r (102) = -0.32, 
P < 0.01] were negatively associated with the composite 
score of  disease severity, such that current smokers and 
younger patients had a higher composite score. 

Regression analysis was performed on the composite 
value of  disease severity on various demographic variables. 
Standard multiple regression analyses on year of  diagnosis 
and age at time of  diagnosis were significant, R2 = 0.306, 
F (7, 74) = 4.66, P < 0.01. The correlation indicated that 
more severe disease was present in those diagnosed at 
an earlier age, and those diagnosed more recently had 
a worse course of  disease. Delay from symptoms to 
diagnosis of  UC, gender, family history of  IBD, smoking 
status and disease severity at the time of  diagnosis didnot 
significantly predict the composite measure.

DISCUSSION
UC is a chronic disease with a variable and uncertain 
course. Patients diagnosed with the disease have no 
means to predict whether their disease will be ongoing, 
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Figure 2  Kaplan Meier curve of colectomy over time.
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Figure 4  Demographic data on UC patients who underwent colectomy.
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Figure 5  Ulcerative colitis disease severity at time of diagnosis and 
during follow up divided into 3 categories: low severity (modified Mayo 
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Roth LS et al . Predictors of ulcerative colitis severity

Figure 3  Indications for colectomy in 15 patients in the UC cohort.
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consist of  severe relapses, or remain indolent. Previous 
studies have looked at the natural course of  UC, however, 
this study has the added benefit of  following a fairly large 
cohort of  patients with UC for a minimum of  5 years.  
Demographics such as disease extent, gender, and 
presence of  a family history of  IBD compare favorably 
with the cohort from Farmer’s 1992 study of  over 1000 
individuals from the Cleveland Clinic[8]. Previously 
reported colectomy rates range from 8.7% in a recent 
European trial[9], to 45% in a Swedish study from 1990[11]. 
Our value of  15% lies well within this range, and indeed, 
is comparable to the Northern European portion of  
the aforementioned study. This allows some quality 
assurance that patients in the SWO IBD clinic have similar 
demographics and outcomes to other areas of  the world.

The Mayo Scoring System[12] is a validated tool that 
measures disease activity in patients with UC. We applied 
this tool to UC patients at diagnosis and during follow-
up in an effort to determine which demographic variables 
could predict long term disease activity. The endoscopy 
score was excluded from this tool as sigmoidoscopy/
colonoscopy was not routinely performed on a regular 
basis in most patients. Thus the score was out of  a 
maximum of  9 rather than 12. Some scales, such as the 
Simple Clinical Colitis Activity Index[13] and Seo et al[14] 
index do not rely on endoscopic scores, while other scores 
such as the Ulcerative Colitis Disease Activity Index and 
St. Mark’s index[15] incorporate an endoscopic component 
into their values. In a comparison between those scores 
that contain endoscopy related elements against those 
that didnot, it was found that endoscopy added little 
additional information to the assessment of  disease 
activity[16]. Therefore, the use of  the Mayo score without 
the endoscopic system is likely a valid alternative.

We found that younger age at diagnosis predicts a 
more severe future disease course. Previous studies have 
shown that patients with early onset UC are more prone 
to colorectal cancer[17], however the finding that severity 
of  future disease is predicted is not widely prevalent in the 
current literature. One theory that has arisen in discussion 
as well as at presentations is that the more severe the 
disease, the earlier it unmasks itself  clinically. This then 
leads to more symptoms during the patient’s follow up 
and a worse course clinically for the patient.

While younger age at diagnosis seems to play a signif-
icant role in predicting disease severity, so does the year 
of  diagnosis. It is difficult to tease out the fine nuances 
of  younger age and year of  diagnosis, as these obviously 
affect each other. It would seem from the analysis, how-
ever, that the year independently predicts the outcome, 
and therefore we have to consider that as our arsenal for 
UC has grown, perhaps our treatment of  this condition 
has not improved as much as we originally thought. An 
alternative explanation could be found in the fact that all 
patients in this study were seen in a rapidly growing IBD 
clinic in a tertiary care referral centre, and perhaps the 
severity of  cases has been high with mild or moderate 
cases being managed by community practitioners.

The above variables predicted future disease severity, 

however, there were a number of  factors not found to 
be predictive. One of  the most intriguing was smoking 
status, as multiple previous studies have found that 
smoking was a protective factor[18], while non- or ex-
smokers had a higher risk of  relapsing disease[19]. In 
addition, disease severity at presentation didnot correlate 
with the severity index over the disease course, nor did 
delay from diagnosis to treatment. This was unexpected, 
as literature by Sandborn[20] found that classifying 
presentations into one of  four severity categories was 
useful for prognosticating disease. In addition, gender 
and family history all seemed to have a minimal role in 
predicting future disease. 

The limitations of  the study make a large sweeping 
commentary on our prediction of  UC difficult. It is 
retrospective in design, and relies heavily on chart review. 
The number of  patients in the study compares favorably 
with many previous reviews of  UC and contains patients 
with similar disease extent and severity, but with just 
over 100 patients it is difficult to be certain of  the effect 
in a larger group. Additionally, the geographic nature of  
the population may make it hard to extract information 
on other populations in Canada or the rest of  the world. 

The information provided by the demographic 
variables is valuable in many ways. Firstly, to the patient 
this may alleviate much of  the sense of  unknown, and 
allow them to cope with the diagnosis and treatment 
more effectively. In addition to this, however, it allows 
the clinician to triage which patients may progress more 
quickly and customize their therapy accordingly. For 
instance, if  a younger patient presents with confirmed 
UC, one may be more willing to adopt a “top down” 
approach and start them on anti-TNF agents immediately. 
This may help save time, patient discomfort, and reduce 
the risk of  outcomes such as colectomy in that severe 
symptoms do not have the potential to develop. Rather 
than navigate patients through the pyramid of  UC agents, 
this would guide patients to the agent most suited to their 
specific condition.

This study provides evidence that predictors of  
disease severity in UC may exist in simple demographic 
information that is available to any clinician and may 
help ease the unpredictability of  this condition as well 
as help physicians treat patients with tailored therapy. 
Additional studies looking prospectively at patients with 
UC in an effort to help predict disease severity would be 
most useful and easily conducted.
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Background
Ulcerative colitis (UC) is an inflammatory disease of the large intestine that 
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affects many Canadians. The individuals, often young and in the prime of 
their life, experience symptoms such as diarrhea, bleeding from the bowels, 
and abdominal discomfort. They can expect periods of health interrupted by 
worsening of their disease, with some having very serious symptoms and 
others having minimal to no symptoms. 
Research frontiers
The natural history of the disease has been looked at in previous studies, but 
predicting which patients will have severe disease and which will have mild 
disease has not been fully examined.
Innovations and breakthroughs
This article describes a Canadian population of patients with UC that have 
been followed for at least 5 years, and looked back to see if any of their 
characteristics, such as age, gender, smoking status, delay to diagnosis, year 
of diagnosis or the manner in which they presented, predicted how they will 
progress in coming years. Age at diagnosis and year of diagnosis seemed to 
predict the disease course, with a younger age at diagnosis and a more recent 
year of diagnosis predicting a more severe disease pattern.
Applications
These findings allow physicians to give patients newly diagnosed with UC an 
idea of what to expect in the coming years. Although not completely predictive, 
those patients who present with UC who are younger may expect a more 
severe disease course. Physicians treating these patients may be more inclined 
to start stronger therapies initially in these patients.
Peer review
The original manuscript by Roth et al is a very interesting and a very well 
written manuscript. It is a retrospective study, with a good attempt to find out the 
predictors of severity from the demographic parameters. The paper is nicely laid 
out with a very good selection of references and nicely addressed limitations. 
A retrospective study, it is a good attempt to find out the predictors of severity 
from the demographic parameters.
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