
Copyright © 2015 European Crohn’s and Colitis Organisation (ECCO). Published by Oxford University Press. All rights reserved.  
For permissions, please email: journals.permissions@oup.com

176

Journal of Crohn's and Colitis, 2016, 176–185
doi:10.1093/ecco-jcc/jjv194

Advance Access publication October 28, 2015
Original Article

Original Article

Natural History of Elderly-onset Ulcerative 
Colitis: Results from a Territory-wide 
Inflammatory Bowel Disease Registry
Hai Yun Shi,a Francis K. L. Chan,a Wai Keung Leung,b Michael K. K. Li,c  
Chi Man Leung,d Shun Fung Sze,e Jessica Y. L. Ching,a Fu Hang Lo,f  
Steve W. C. Tsang,g Edwin H. S. Shan,h Lai Yee Mak,i Belsy C. Y. Lam,j  
Aric J. Hui,k Sai Ho Wong,l Marc T. L. Wong,m Ivan F. N. Hung,b 
 Yee Tak Hui,e Yiu Kay Chan,h Kam Hon Chan,i Ching Kong Loo,j  
Raymond W. H. Tong,j Wai Hung Chow,l Carmen K. M. Ng,m  
 Wai Cheung Lao,d Marcus Harbord,n Justin C. Y. Wu,a  
Joseph J. Y. Sung,a Siew C. Nga

aDepartment of Medicine and Therapeutics, Institute of Digestive Disease, The Chinese University of Hong Kong, Hong 
Kong bDepartment of Medicine, Queen Mary Hospital, The University of Hong Kong, Hong Kong cDepartment of Medicine 
and Geriatrics, Tuen Mun Hospital, Hong Kong dDepartment of Medicine, Pamela Youde Nethersole Eastern Hospital, Hong 
Kong eDepartment of Medicine, Queen Elizabeth Hospital, Hong Kong fDepartment of Medicine and Geriatrics, United 
Christian Hospital, Hong Kong gDepartment of Medicine, Tseung Kwan O Hospital, Hong Kong hDepartment of Medicine and 
Geriatrics, Caritas Medical Center, Hong Kong iDepartment of Medicine, North District Hospital, Hong Kong jDepartment 
of Medicine and Geriatrics, Kwong Wah Hospital, Hong Kong kDepartment of Medicine, Alice Ho Miu Ling Nethersole 
Hospital, Hong Kong lDepartment of Medicine, Yan Chai Hospital, Hong Kong mDepartment of Medicine and Geriatrics, 
Princess Margaret Hospital, Hong Kong nDepartment of Gastroenterology, Chelsea and Westminster Hospital, London, UK

Corresponding author: Siew C. Ng, PhD, Department of Medicine and Therapeutics, Institute of Digestive Disease, State 
Key Laboratory of Digestive Disease, LKS Institute of Health Science, The Chinese University of Hong Kong, Hong Kong. Tel: 
852 2632 3996; fax: 852 2637 3852; Email: siewchienng@cuhk.edu.hk

Conference presentation: Digestive Disease Week 2015, Washington DC, USA.

Abstract

Background and Aims: Data on the natural history of elderly-onset ulcerative colitis [UC] are 
limited. We aimed to investigate clinical features and outcomes of patients with elderly-onset UC.
Methods: Patients with a confirmed diagnosis of UC between 1981 and 2013, from 13 hospitals 
within a territory-wide Hong Kong Inflammatory Bowel Disease Registry, were included. Clinical 
features and outcomes of elderly-onset patients, defined as age ≥ 60  years at diagnosis, were 
compared with those of non-elderly-onset disease [< 60 years at diagnosis].
Results: We identified 1225 patients, of whom 12.8% [157/1225; 56.1% male] had elderly-onset UC. 
Median duration of follow-up was 11 years [interquartile range, 6–16 years]. Age-specific incidence 
of elderly-onset UC increased from 0.1 per 100 000 persons before 1991 to 1.3 per 100 000 persons 
after 2010. There were more ex-smokers [32.2% vs. 12.2%, p  <  0.001] and higher proportion of 
comorbidities [p < 0.001] in elderly-onset than non-elderly-onset patients. Disease extent, 
corticosteroids, immunosuppressants use, and colectomy rates were similar between the two 
groups. Elderly-onset disease was an independent risk factor for cytomegalovirus infection [odds 
ratio 2.9, 95% confidence interval 1.6–5.2, p < 0.001]. More elderly-onset patients had Clostridium 
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difficile infection [11.0% vs. 5.4%, p = 0.007], hospitalisation for UC exacerbation [50.6% vs. 41.8%, 
p = 0.037], colorectal cancer [3.2% vs. 0.9%, p = 0.033], all-cause mortality [7.0% vs. 1.0%, p < 0.001], 
and UC-related mortality [1.9% vs. 0.2%, p = 0.017] than non-elderly-onset patients.
Conclusions: Elderly-onset UC patients are increasing in number. These patients have higher risk 
of opportunistic infections, hospitalisation, colorectal cancer, and mortality than non-elderly-onset 
patients. Management and therapeutic strategies in this special group need careful attention.

Key Words:  Natural history; elderly-onset; ulcerative colitis

1. Introduction

Ulcerative colitis [UC] is an idiopathic, chronic inflammatory dis-
order of the colonic mucosa, which results from a combination of 
genetic predisposition, environmental factors, and abnormal immune 
responses to the gut microbiota.1,2 The incidence of UC is increasing 
over time around the world, including in traditionally low-prevalence 
regions such as Asia, Eastern Europe, and the Middle East.3 The rise 
in incidence has been reported across all age groups, including early 
childhood, and is based on recent data also in the elderly population.4 
In most of the developing countries, UC remains the predominant dis-
ease when compared with Crohn’s disease. With the ageing of the pop-
ulation, the incidence of elderly-onset UC is expected to increase.4,5,6

Studies have suggested that the phenotype and natural history 
of the disease may differ according to the age of disease onset.4 As 
most severe episodes occur during the first few years of disease onset, 
and the patient’s ability to tolerate underlying disease activity dimin-
ish with ageing,7,8 elderly-onset patients should be treated differently 
from elderly patients with the disease starting at a younger age. 
Elderly UC patients may suffer from comorbidities and polyphar-
macy,5,9 which could be associated with worse disease outcomes,10 
drug-drug interactions,11 and complications after surgery.5,12,3,14,15,16

There are currently limited data on the characteristics, disease 
course, and treatment impact in elderly-onset inflammatory bowel dis-
ease [IBD] patients. In most studies, elderly-onset IBD was not clearly 
distinguished from elderly patients with disease starting at a younger 
age. In addition, few studies of unselected cohorts have focused on 
impact of age on prognosis including surgery, cancer, and mortal-
ity.8,17,18,19,20 A  better knowledge of the disease features and clinical 
outcomes of this unique population is essential to optimise manage-
ment. In this study, we aimed to investigate the clinical features and 
disease outcomes of Chinese patients with elderly-onset UC compared 
with non-elderly-onset UC, using a territory-wide IBD registry.

2. Methods

We identified UC patients diagnosed between 1981 and 2013 within 
the Nixon-TAM Hong Kong IBD Registry. This represents the first 
territory-wide IBD registry in a Chinese population, which was estab-
lished in 2013. This registry includes retrospective and prospective 
data collection of patients with IBD across 13 major public hos-
pitals in Hong Kong. Hong Kong has a population of 7.2 million, 
and the majority of patients with chronic disease such as IBD seek 
public healthcare and follow-up in these 13 hospitals. More than 
95% of all IBD patients in Hong Kong have been served by these 
study centres for the past 25 years. The healthcare system in Hong 
Kong has not changed substantially during the past two decades. The 
medical healthcare in Hong Kong is largely managed by the Hospital 
Authority which is a statutory body established in 1990 to manage 
all public hospitals and institutions in Hong Kong. It provides a com-
prehensive range of secondary and tertiary specialist care to all Hong 

Kong citizens, and all individuals have equal access to healthcare. 
The diagnosis of UC was confirmed according to the Lennard-Jones 
criteria based on clinical symptoms, endoscopy, and histology.21 All 
cases were re-evaluated by one independent investigator [HYS] for 
this study using the above criteria. We only included confirmed UC 
patients, who had been followed up for ≥ 2  years, and who were 
followed up for at least once per year after 2011. For the purpose 
of this study, patients with elderly-onset UC were defined as patients 
aged ≥ 60 years at diagnosis, whereas those who were < 60 years of 
age at diagnosis were regarded as non-elderly-onset patients. We set 
60 years old as the cut-off age for elderly-onset and non-elderly-onset 
to be consistent with previous population-based studies.17,20 Clinical 
features and disease course were compared between the two groups.

2.1. Data collection
Data were extracted from patient electronic files into standardised 
questionnaires specifically designed for the registry. All records 
were reviewed for completeness and accuracy by physicians treat-
ing the patients. Data were entered into the registry database 
independently by two research staff. Age, gender, smoking status 
[current smokers were defined as subjects who still smoked, ex-
smokers were defined as those who had stopped smoking, and 
non-smokers were patients who had never smoked, at the time 
of UC diagnosis], family history of IBD among the first-degree 
relatives, comorbidities, year of symptom onset and UC diagnosis, 
disease extent [according to the Montreal classification22: proc-
titis was defined as a proximal extent of inflammation distal to 
the retrosigmoid junction; left-sided colitis was defined as limited 
to the colorectum distal to the splenic flexure; extensive colitis 
was defined as extending proximally to the splenic flexure], epi-
sodes of severe colitis [defined as bloody stool frequency ≥ 6/day, 
or heart rate > 90 bpm, or temperature > 37.8  °C, or haemo-
globin < 10.5 g/dl, or erythrocyte sedimentation rate > 30 mm/h, 
or C-reactive protein > 30 mg/l,23] hospitalisation for UC exac-
erbation, and medications were recorded. Steroid dependency 
was defined as either the inability to reduce steroids below the 
equivalent of prednisolone 10 mg/day within 3 months of start-
ing steroids, or a relapse within 3 months of stopping steroids; 
and steroid refractory was applied to patients who had active 
disease despite increasing prednisolone to 0.75 mg/kg/day over 
a period of 4 weeks.24 Cytomegalovirus [CMV] or Clostridium 
difficile [C. difficile] infections during follow-up, colectomy, and 
mortality were recorded. CMV infection was defined by haema-
toxylin and eosin stain together with immunohistochemistry. 
C. difficile infection was determined if one of the following tests 
had a positive result: stool C. difficile A & B enzyme immunoas-
say for C. difficile toxin, gene polymerase chain reaction [PCR], 
or stool culture. Death that occurred during UC flares or caused 
by complications of UC was regarded as associated with UC. 
Colonoscopy and histology records were reviewed for diagnosis 
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of dysplasia [ie adenoma-associated dysplasia, flat dysplasia] and 
colorectal cancer [CRC]. Dysplasia was classified as low-grade 
dysplasia [LGD] or high-grade dysplasia [HGD].25

2.2. Statistical analysis
Age-specific incidence was defined as age-specific incident cases/
age-specific Hong Kong population per 100 000 persons in the cor-
responding year. Standardised mortality ratio [SMR,  =  observed/
expected number of deaths] for overall mortality and standard-
ised incidence ratio [SIR, = observed/expected number of incident 
cases] for CRC with 95% confidence interval [CI] were calculated. 
Expected deaths and incident CRC cases were estimated on the basis 
of age-sex specific mortality rate [data source: http://www.censtatd.
gov.hk/home/] and CRC incidence rate [data source: http://www3.
ha.org.hk/cancereg/e_a1b.asp] of the background population in 
Hong Kong, respectively; 95% CIs were calculated based on the 
assumption of a Poisson distribution for deaths and incident CRC 
cases. Categorical variables were analysed using chi-square test or 
Fisher’s exact test. Continuous variables were analysed using the 
t-test if they were normally distributed or Mann-Whitney U test if 
there was a skewed distribution. Variables which were found to meet 
statistical significance associated with CMV and C. difficile infec-
tions, hospitalisation, and UC-related mortality in univariate analy-
sis were assessed in multivariate analysis using backward stepwise 
logistic regression [variables with probabilities > 0.1 were removed 
in stepwise]. Cumulative probabilities of colectomy and flat dyspla-
sia were analysed by Kaplan-Meier analysis and log-rank test. Two-
sided p values < 0.05 were considered significant. Statistical analyses 
were performed with IBM SPSS Statistics 20.0.

2.3. Ethical considerations
The study was approved by the ethics committee of each participat-
ing centre.

3. Results

3.1. Patient characteristics
Within our registry, 1328 patients were screened and 1225 were 
included in this study; 20 [1.5%] of patients were excluded as 
follow-up was less than 2  years; 54 [4%] patients were lost to 
follow-up; and 29 [2%] patients were excluded due to lack of his-
tological confirmation. Median time from symptom onset to disease 

diagnosis was 7 months (interquartile range [IQR], 2–20 months]. 
After diagnosis, patients were followed up regularly. Median dura-
tion of follow-up was 11 years [IQR, 6–16]; 157 patients [12.8%] 
had elderly-onset disease. Mean age at UC diagnosis increased from 
33.64 (standard deviation [SD] 11.59] years old before 1990 to 
46.58 [SD 15.82] after 2010 [Figure  1]. Age-specific incidence of 
elderly-onset UC increased from 0.1 per 100 000 persons before 
1991 to 1.3 per 100 000 persons after 2010 [Figure 2]. The propor-
tion of newly diagnosed elderly-onset UC has increased significantly 
during the past two decades [from 3.0% before 1990 to 21.6% after 
2010, p < 0.001, Figure 3].

Among elderly-onset patients, the proportion of ex-smokers 
[32.2%] was significantly higher than that of non-elderly-onset 
patients [12.2%, p < 0.001], Elderly-onset patients and 1.7% had 
a family history of IBD among first-degree relatives. The corre-
sponding proportion was 2.5% among non-elderly-onset patients. 
The proportions of comorbidities, including cerebrovascular acci-
dents, hypertension, ischaemic heart disease, chronic obstructive 
pulmonary disease [COPD], diabetes mellitus, renal insufficiency, 
and extra-intestinal malignancy were significantly higher among 
elderly-onset patients [p < 0.001]. Extent of UC was similar in both 
groups at diagnosis, with an even distribution among proctitis, 
left-sided colitis, and extensive colitis [Table  1]. Of elderly-onset 
patients with proctitis at diagnosis, 9.0% progressed to left-sided 
colitis [n = 14] and 11.6% progressed to extensive colitis [n = 18] 
at maximal follow-up, and among patients with left-sided colitis 
at diagnosis, 12.9% progressed to extensive colitis [n  =  20]. For 
non-elderly-onset patients, the corresponding proportions were 
8.4% [n = 89], 5.5% [n = 58], and 10.8% [n = 114]. Altogether, 
UC location progressed in 33.5% of elderly-onset patients and in 
24.6% of non-elderly-onset patients [p = 0.018]. Significantly more 
elderly-onset patients progressed from proctitis to extensive colitis 
[p = 0.003] [Figure 4].

3.2. Clinical outcomes of elderly-onset UC
3.2.1. Disease severity and therapy
Nearly one-quarter [24.7%] of elderly-onset patients had experi-
enced severe UC attacks, and the majority of severe attacks occurred 
within the first few years after disease diagnosis. Similar to patients 
with non-elderly-onset disease, systemic steroids use was frequent 
[52.9%] and steroid dependency or refractory disease was com-
mon [40.7% of patients who had used systemic steroids] among 
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Figure 1. Age at ulcerative colitis [UC] diagnosis increased over time.
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elderly-onset patients. Immunosuppressants use also did not differ 
between the two groups [27.3% of elderly-onset vs. 29.2% of non-
elderly-onset, p  =  0.630]. None of the elderly-onset patients had 
used biologicsal, whereas 2.1% of non-elderly-onset patients had 
used biologicals. Colectomy rates were not different between elderly-
onset and non-elderly-onset patients [5.2% vs. 4.9%, p  =  0.875]. 
Four [2.5%] elderly-onset patients and 17 [1.6%] non-elderly-onset 
patients had emergency colectomies for acute severe UC [p = 0.333]. 
There was no significant difference of scheduled colectomies for 
chronic active disease, neoplasia, or CRC between the two groups 
[p = 0.629] [Table 2]. Cumulative probabilities of colectomy were 
6.1% at 10 years and at up to 20 years of follow-up in elderly-onset 
patients, compared with 3.7% at 10 years and 6.8% at 20 years of 
follow-up in non-elderly-onset patients [p = 0.446].

3.3. Disease complications
CMV [11.7% vs. 4.2%, p < 0.001] and C. difficile infections [11.0% 
vs. 5.4%, p = 0.007] were significantly more prevalent among elderly-
onset than non-elderly-onset patients during the course of disease.

In univariate analysis, having an elderly-onset disease (odds 
ratio [OR] 3.0, 95% confidence interval [CI] 1.7–5.4, p  <  0.001) 

and extensive colitis [OR 10.0, 95% CI 2.4–41.5, p = 0.001] were 
associated with CMV infection. In multivariate analysis, both of the 
two variables retained significance: elderly-onset [OR 2.9, 95% CI 
1.6–5.2, p  <  0.001], extensive colitis [OR 9.5, 95% CI 2.3–39.4, 
p = 0.002].

In univariate analysis, elderly-onset [OR 2.2, 95% CI 1.2–3.8, 
p = 0.008], left-sided colitis [OR 6.9, 95% CI 1.6–29.6, p = 0.009], 
extensive colitis [OR 9.6, 95% CI 2.3–39.9, p = 0.002], COPD [OR 
4.9, 95% CI 1.6–15.4, p = 0.007], and liver cirrhosis [OR 6.8, 95% 
CI 1.7–26.8, p = 0.006] were associated with C. difficile infection. In 
multivariate analysis, the independently associated factors were: left-
sided colitis [OR 6.9, 95% CI 1.6–29.8, p = 0.009], extensive colitis 
[OR 9.2, 95% CI 2.2–38.4, p  =  0.002], COPD [OR 4.9 95% CI 
1.5–15.7, p = 0.008], and liver cirrhosis [OR 6.0, 95% CI 1.5–24.7, 
p = 0.012].

Significantly more elderly-onset patients had hospitalisation for 
UC exacerbation than non-elderly-onset patients [50.6% vs. 41.8%, 
p = 0.037]. In univariate analysis, elderly-onset [OR 1.4, 95% CI 
1.0–2.0, p  =  0.038], left-sided colitis [OR 4.1, 95% CI 2.7–6.4, 
p < 0.001], extensive colitis [OR 7.5, 95% CI 5.0–11.3, p < 0.001], 
CMV infection [OR 9.5, 95% CI 4.2–21.2, p < 0.001], C. difficile 
infection [OR 25.7, 95% CI 6.2–107.1, p  <  0.001], heart disease 
[OR 1.6, 95% CI 1.0–2.5, p = 0.045] and renal insufficiency [OR 
2.1, 95% CI 1.0–4.2, p = 0.041] were associated with admission. 
Multivariate analysis showed left-sided disease [OR 4.0, 95% CI 
2.6–6.1, p  <  0.001], extensive colitis [OR 6.4, 95% CI 4.2–9.7, 
p < 0.001], CMV infection [OR 7.4, 95% CI 3.2–17.0, p < 0.001], 
and C. difficile infection [OR 18.5, 95% CI 4.4–77.7, p < 0.001] were 
independently associated with hospitalisation for UC exacerbation.

Eleven deaths were observed in each group, with the propor-
tions of mortality as 7% and 1% in elderly-onset and non-elderly-
onset patients, respectively. Although all-cause mortality was lower 
than expected in elderly-onset patients [SMR 0.5, 95% CI 0.3–0.9], 
the proportion of UC-related mortality was significantly higher in 
patients with elderly-onset disease [1.9% vs. 0.2%, p = 0.017]. Three 
elderly-onset deaths were related to the disease as follows: during an 
intractable severe flare within the first year of UC diagnosis, n = 1; 
severe sepsis during a UC flare, n = 1; severe sepsis after an operation 
for UC, n = 1. Two non-elderly-onset deaths were associated with 
UC as follows: fulminant pneumonia related to long-term steroid 
use and pancytopenia after azathioprine [AZA], n = 1; CRC with 
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Figure 2. Age-specific incidence of elderly-onset ulcerative colitis [UC].
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Figure 3. Proportion of incident elderly-onset ulcerative colitis [UC] increased over time.
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multiple metastases, n = 1. In multivariate analysis, only cerebrovas-
cular disease [OR 7.1, 95% CI 1.0–49.3, p = 0.046] and ischaemic 
heart disease [OR 11.4, 95% CI 1.7–75.4, p = 0.012] were indepen-
dently associated with UC-related mortality [Table 3].

3.4. Dysplasia and colorectal cancer
The absolute proportions for CRC were 3.2% and 0.9% in elderly-
onset and non-elderly-onset patients, respectively [p = 0.033]. The 
incidence rates of CRC in elderly-onset and non-elderly-onset UC 

were 3.541 and 0.705 per 1000 person-years, respectively, with 
adjustment for colectomy. The observed number of incident CRC 
cases among elderly-onset UC patients was not significantly different 
from in the general population [SIR 0.4, 95% CI 0.0–2.4]. Elderly-
onset patients were more likely to have adenoma [28.6% vs. 12.0%, 
p  <  0.001] and adenoma-related HGD or CRC [3.2% vs. 0.8%, 
p = 0.017]. The proportions of flat dysplasia were not significantly 
different between the two groups [5.8% in elderly-onset and 8.2% 
in non-elderly-onset, p = 0.319].

Table 1. Patient characteristics.

All patients [n = 1225] Elderly-onset [n = 157] Non-elderly-onset [n = 1068] p-Value*

Age at diagnosis (median [IQR]) [years] 41 [31–52] 66 [63–72] 39 [30–48] -
Male [n, %] 687 [56.1] 95 [60.5] 592 [55.4] 0.231
Duration from disease onset to diagnosis (median 
[IQR]) [months]

7 [2–20] 7 [2–22] 7 [2–18] 0.739

UC duration (median [IQR]) [years] 11 [6–16] 8 [4–14] 11 [6–16] < 0.001
UC extent [at diagnosis] 0.623
 Proctitis [n, %] 402 [32.8] 53 [33.8] 349 [32.7]
 Left-sided colitis [n, %] 400 [32.6] 54 [34.4] 346 [32.4]
 Extensive colitis [n, %] 404 [33.0] 46 [29.3] 358 [33.5]
 Missing data [n, %] 19 [1.6] 4 [2.5] 15 [1.4]
UC extent [ever worst] 0.334
 Proctitis [n, %] 223 [18.2] 22 [14.0] 201 [18.9]
 Left-sided colitis [n, %] 376 [30.8] 50 [31.8] 326 [30.6]
 Extensive colitis [n, %] 623 [51.0] 85 [54.1] 538 [50.5]
Smoking status at diagnosis
 Current smoker [n, %] 106 [8.6] 12 [7.6] 94 [8.8] 0.589
 Ex-smoker [n, %] 163 [13.3] 46 [29.3] 117 [11.0] < 0.001
 Non-smoker [n, %] 831 [67.8] 85 [54.1] 746 [69.8] < 0.001
 Missing data [n, %] 125 [10.2] 14 [8.9] 111 [10.4]
Family history of IBD among first-degree relatives 
[n, %]

25 [2.4] 2 [1.7] 23 [2.5] 0.759

Comorbidity
 Cerebrovascular disease [n, %] 44 [3.6] 22 [14.0] 22 [2.1] < 0.001
 Hypertension [n, %] 248 [20.2] 86 [54.8] 162 [15.2] < 0.001
 Heart disease [n, %] 81 [6.6] 28 [17.8] 53 [5.0] < 0.001
 Chronic obstructive pulmonary disease [n, %] 18 [1.5] 14 [8.9] 4 [0.4] < 0.001
 Diabetes [n, %] 96 [7.8] 25 [15.9] 71 [6.6] < 0.001
 Renal insufficiency [n, %] 34 [2.8] 13 [8.3] 21 [2.0] < 0.001
 Cirrhosis [n, %] 10 [0.8] 3 [1.9] 7 [0.7] 0.126
 Extraintestinal malignancy [n, %] 50 [4.1] 15 [9.6] 35 [3.3] < 0.001

IQR, interquartile range; IBD, inflammatory bowel disease; UC, ulcerative colitis,
*Elderly-onset vs. non-elderly-onset patients.
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Figure 4. Progress of ulcerative colitis [UC] extent.
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In non-elderly-onset patients, the median duration of UC at the 
time of flat dysplasia was 8 years [IQR 3–13 years]. The rate of flat 
dysplasia was significantly higher in patients having ≥ 8 years of dis-
ease duration compared with those having < 8 years of disease dura-
tion [11.0% vs. 2.9%, p < 0.001]. Cumulative probabilities of flat 
dysplasia were 1.2% at 1 year, 3.6% at 5 years, 6.4% at 10 years, 
and 12.8% at 20 years of follow-up.

Among elderly-onset patients with flat dysplasia, 44% [4 out 
of 9] had flat dysplasia during the first year of UC diagnosis. The 
median duration of UC at the time of flat dysplasia was 1 year [IQR 
0–13  years]. The rate of flat dysplasia was not different between 
patients with disease duration ≥ 8 years and those with < 8 years of 

disease duration [6.2% vs. 5.5%, p = 1.000, Table 5]. Cumulative 
probabilities of flat dysplasia were 3.2% at 1  year, 4.2% from 
5–10  years, and 11.4% at 20  years of follow-up [compared with 
those in non-elderly-onset patients, p = 0.754].

4. Discussion

In our study, elderly-onset UC increased significantly over the past 
two decades. To our knowledge, this is the first territory-wide study 
showing that elderly-onset UC patients have higher risks of UC 
extent progression, CMV and C. difficile infections, hospitalisation, 
and UC-related mortality than non -elderly-onset patients, and more 

Table 3. Univariate and multivariate analysis for associated factors.

Univariate analysis Multivariate analysis

OR 95% CI p-Value OR 95% CI p-Value

CMV infection
 Elderly-onset 3.0 1.7–5.4 < 0.001 2.9 1.6–5.2 < 0.001
 Extensive colitis 10.0 2.4–41.5 0.001 9.5 2.3–39.4 0.002
C. difficile infection
 Elderly-onset 2.2 1.2–3.8 0.008 - - -
 Left-sided colitis 6.9 1.6–29.6 0.009 6.9 1.6–29.8 0.009
 Extensive colitis 9.6 2.3–39.9 0.002 9.2 2.2–38.4 0.002
 COPD 4.9 1.6–15.4 0.007 4.9 1.5–15.7 0.008
 Liver cirrhosis 6.8 1.7–26.8 0.006 6.0 1.5–24.7 0.012
Hospitalisation for UC exacerbation
 Elderly-onset 1.4 1.0–2.0 0.038 - - -
 Left-sided colitis 4.1 2.7–6.4 < 0.001 4.0 2.6–6.1 < 0.001
 Extensive colitis 7.5 5.0–11.3 < 0.001 6.4 4.2–9.7 < 0.001
 CMV infection 9.5 4.2–21.2 < 0.001 7.4 3.2–17.0 < 0.001
 C. difficile infection 25.7 6.2–107.1 < 0.001 18.5 4.4–77.7 < 0.001
 Heart disease 1.6 1.0–2.5 0.045 - - -
 Renal insufficiency 2.1 1.0–4.2 0.041 - - -
UC-related mortality
 Elderly-onset 10.4 1.7–63.0 0.010 - - -
 Current smoker 15.5 1.6–150.4 0.018 - - -
 Cerebrovascular disease 18.7 3.0–114.8 0.002 7.1 1.0–49.3 0.046
 Heart disease 22.2 3.7–135.1 0.001 11.4 1.7–75.4 0.012

OR, odds ratio; CI, confidence interval; CMV, cytomegalovirus; COPD, chronic obstructive pulmonary disease; UC, ulcerative colitis.

Table 2. Disease outcomes of elderly-onset and non-elderly-onset UC.

Elderly-onset [n = 157] Non-elderly-onset [n = 1068] p-Value

Severe colitis ever had [n, %] 38 [24.7] 211 [20.0] 0.184
 Duration from diagnosis to severe attack (median [IQR]) [years] 1 [0–3.75] 1 [0–6] 0.258
Systemic steroids used [n, %] 81 [52.9] 525 [50.1] 0.511
 Steroid dependent/refractory [n, % of patients used steroids] 33 [40.7] 246 [47.1] 0.284
Immunosuppressants used [n, %] 42 [27.3] 307 [29.2] 0.630
Biologicals used [n, %] 0 22 [2.1] 0.100
Colectomy [n, %] 8 [5.2] 52 [4.9] 0.875
 Acute colectomy [n, %] 4 [2.5] 17 [1.6] 0.333
 Scheduled colectomy [n, %] 6 [3.8] 33 [3.1] 0.629
CMV infection [n, %] 18 [11.7] 44 [4.2] < 0.001
CDI [n, %] 17 [11.0] 57 [5.4] 0.007
Hospitalisation for UC exacerbation [n, %] 78 [50.6] 441 [41.8] 0.037
Mortality [n, %] 11 [7.0] 11 [1.0] < 0.001
SMR [95% CI] 0.5 [0.3–0.9] 0.8 [0.5–1.4]
 UC-related mortality [n, %] 3 [1.9] 2 [0.2] 0.017

UC, ulcerative colitis; IQR, interquartile range; CMV, cytomegalovirus; CDI, Clostridium difficile infection; SMR, standardised mortality ratio; CI, confidence 
interval.
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elderly-onset patients had flat dysplasia with shorter disease dura-
tion. Contrary to common belief, elderly-onset UC patients appeared 
to have worse disease outcomes and poorer prognosis than non-
elderly-onset patients, and deserve special attention.

To date, data on population-based studies on elderly-onset IBD 
are available from only two cohorts in the West, the EPIMAD cohort 
from France and the Veszprem cohort from Hungary.17 Our study 
represents the first territory-wide Asian data on elderly-onset UC, 
showing that elderly-onset UC patients are increasing. At present, 
data after 2010 are scarce. In our cohort, more than 20% of new 
UC cases were diagnosed among the elderly after 2010, which was 
significantly more than that before 2010 [p < 0.001], indicating that 
elderly-onset UC is a rising problem. Although ageing of the popula-
tion may be a reason, this cannot explain the increasing age-specific 
incidence among elderly-onset patients. As environmental factors 
play more important roles in disease onset among older people,4 
increasing numbers of elderly-onset UC may reflect the change in 
environmental factors during recent decades. As all of the patients 
included in our Registry are Hong Kong residents, this is not likely to 
be due to Chinese citizens from mainland China migrating to Hong 
Kong for better medical care. Although Hong Kong has had a sta-
ble and well-developed healthcare system during the past decades, 
enhanced awareness of disease may in part contribute to the increase 
in UC incidence.

The proportion of ex-smokers was significantly higher in patients 
with disease onset at an older age [Table 1] [Supplementary Table 1, 
available at ECCO-JCC online] and there was a trend towards a 
reducing rate of positive family history with increasing age of disease 
onset. Our results were consistent with previous studies26,27,28 show-
ing that former smoking status was a risk factor in elderly-onset 
disease, and might reflect the decreasing impact of genetic factors on 
disease onset in the elderly.

In our cohort, there were no significant differences in disease 
extent at diagnosis, whereas significantly more elderly-onset patients 
had progression of disease extent during follow-up. The proportion 
of progression from proctitis to extensive colitis among elderly-onset 
patients was more than twice as much as that among non-elderly-
onset patients. Disease severity, medical treatments, and rates of sur-
gery for UC were similar between patients with elderly-onset and 
non-elderly-onset disease. The data were however different from 
those reported by Western countries, which showed elderly patients 

followed a less aggressive disease course.17,26,29,30 The proportions 
of extensive colitis [54.4%] and requirements for systemic steroids 
[53.5%] and immunosuppressants [26.6%] among elderly-onset 
patients were higher in our cohort, compared with previous results 
[28–33% extensive colitis, 17–40% systemic steroids, 3–15% immu-
nosuppressants]. Our results were highly consistent with a recent 
Japanese study [69.6% extensive colitis, 48.7% steroids, 30.4% 
immunosuppressants in elderly-onset patients].9 A  Korean study 
also reported that disease course and prognosis were not different 
between elderly-onset and non-elderly-onset patients.31 Whether 
these discrepancies resulted from ethnic differences between eastern 
and western countries remains to be determined.

Our results showed that elderly-onset patients had higher risks 
of CMV and C. difficile infections. CMV and C. difficile are com-
mon pathogens for opportunistic infections, which cause disease in 
patients with a weakened immune system.32 Previous studies have 
found older age was a risk factor for opportunistic infections.33,34 
However, few studies evaluated the association between disease 
extent and CMV or C.  difficile infection.35,36 Our results showed 
extensive colitis was an independent risk factor for both CMV and 
C. difficile infections. Steroid use and immunosuppressant use were 
reported as risk factors for opportunistic infections by previous stud-
ies.33,37,38 We also found a trend in our cohort that patients who had 
received systemic steroids or immunosuppressants within 3 months 
were more likely to have CMV or C.  difficile infection [data not 
shown]. As the majority of elderly-onset patients had extensive coli-
tis, and many of them were exposed to systemic steroids and immu-
nosuppressants in our cohort, they might be more likely to suffer 
from CMV and C. difficile infections.

Significantly more elderly-onset patients in our cohort were hos-
pitalised for UC exacerbation. Although elderly onset was not an 
independent risk factor, a large proportion [> 85%] of left-sided or 
extensive colitis and a greater likelihood of opportunistic infections 
among elderly-onset patients could cause more hospitalisation in 
this group. Our results were consistent with previous studies which 
showed that extensive colitis was an independent risk factor for hos-
pitalisation,39,40 and that CMV or C. difficile infection could result 
in exacerbation of disease, more hospitalisation, longer hospital stay, 
and even higher mortality in IBD patients.34, 41, 42

The SMR of elderly-onset patients was 0.5 [95% CI 0.3–0.9] 
and that of non-elderly-onset patients was 0.8 [95% CI 0.5–1.4]. 

Table 4. Dysplasia and colorectal cancer.

Elderly-onset Non-elderly-onset p-Value

CRC [n, %] 5 [3.2] 10 [0.9] 0.033
SIR of CRC [95% CI] 0.4 [0.0–2.4] 0.9 [0.2–2.6]
Adenoma [n, %] 44 [28.6] 127 [12.0] < 0.001
Adenoma-related HGD/CRC [n, %] 5 [3.2] 8 [0.8] 0.017
Flat dysplasia [n, %] 9 [5.8] 86 [8.2] 0.319
Duration of UC at the time of flat dysplasia (median [IQR]) [years] 1 [0–13] 8 [3–13] 0.102

CRC, colorectal cancer; SIR, standardised incidence ratio; CI, confidence interval; HGD, high-grade dysplasia; UC, ulcerative colitis; IQR, interquartile range.

Table 5. Rate of flat dysplasia.

Shorter UC duration [< 8 years] Longer UC duration [≥ 8 years] p-Value

Non-elderly-onset [n, %] 10 [2.9%] 76 [11.0%] p < 0.001
Elderly-onset [n, %] 4 [5.5%] 5 [6.2%] p = 1.000

UC, ulcerative colitis.
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The overlap of 95% CI between the two groups suggested no signifi-
cant difference between both groups. The higher absolute all-cause 
mortality rate in elderly-onset patients may be mainly attributed to 
the older age of patients in this group. Elderly-onset patients had a 
higher risk of death related to UC than non-elderly-onset patients, 
which was in keeping with previous studies.7,16, 19, 43, 44 Postoperative 
complications and mortality occur predominantly among elderly 
patients with multiple comorbidities.16,19,43,44 Among patients who 
had colectomy in our study, 10% [1 out of  10] of elderly-onset 
patients [and none of the 52 non-elderly-onset patients] died of 
complications after surgery. We further explored the underlying 
causes of UC-related mortality. Results showed comorbid cerebro-
vascular accidents and heart diseases were independent risk factors, 
indicating that a higher rate of UC-related mortality in elderly-onset 
patients might be attributed to more comorbidities.

The proportion of CRC in our cohort was 1%. Risk of CRC in 
our cohort [SIR 0.7, 95% CI 0.2–1.9]was not significantly different 
from in the general population. Our results were consistent with pre-
vious studies.45,46 The SIR of CRC in elderly-onset and non-elderly-
onset patients were 0.4 [95% CI 0.0–2.4] and 0.9 [95% CI 0.2–2.6], 
respectively. The overlap of 95% CI between the two groups sug-
gested no significant difference between both groups. As a number of 
UC patients also develop CRC from adenoma, detection and removal 
of adenoma under colonoscopy for UC assessment might decrease the 
risk of developing CRC through this pathway. Previous studies found 
that adenoma in UC may be related to worse outcomes47,48. A recent 
Dutch study compared 5-year cumulative risk of advanced neoplasia 
[HGD or CRC] among IBD patients with adenoma, IBD patients with-
out adenoma, and adenoma patients without IBD, and concluded that 
IBD patients with adenoma had a higher risk of developing advanced 
neoplasia than other two groups of patients.49 Therefore, elderly-onset 
UC patients who have an increased risk for adenoma, may have higher 
risk of developing advanced neoplasia and need more attention.

Although the rates of flat dysplasia were similar, the role of dis-
ease duration might be different between the two groups. Only 2.9% 
of non-elderly-onset patients had flat dysplasia within 8 years of dis-
ease duration, whereas the proportion was 5.5% in elderly-onset 
patients. Although elderly onset is not considered as a risk factor for 
flat dysplasia in UC patients,45,50,51 some previous studies found that 
IBD diagnosed at an older age was associated with early CRC, and 
suggested earlier surveillance among these patients.18,52 However, as 
older age is a well-known risk factor for dysplasia and CRC,53 it 
might be older age, rather than elderly-onset UC, that contributed to 
dysplasia among these patients.

Our study has some limitations. Firstly, as in most registries, data 
were likely to be sparse in the beginning and to continue to improve 
over time. Missing data were inevitable. Some of data in this study 
were retrospectively collected from patients’ medical records, such as 
UC extent and smoking status at diagnosis of patients diagnosed before 
2013. We also obtain data from patient interviews. Due to missing 
data, 125 cases [10%] were excluded in analysis on smoking status and 
19 cases [2%] were excluded in analysis on disease extent at diagnosis. 
Bias could exist, but is unlikely to change the overall results. Moreover, 
data of early years were likely to be influenced by incompleteness 
or lack of appropriate diagnostic work at the clinical practice level. 
Second, as only patients with UC duration ≥ 2 years and were regularly 
followed up at the 13 major public hospitals after 2011 were included, 
it is possible that some patients with mild disease course or those who 
did not seek medical management in these hospitals may be excluded 
from analysis. Third, drug compliance was not able to be evaluated 
in this study. Although most physicians excluded intestinal infections 

before prescribing systemic steroids, some patients self-prescribed ster-
oids when symptoms occurred. These may also lead to bias in analysis. 
Fourth, most of [> 95%] the patients included in our Registry had dis-
ease onset at ≥ 18 years of age. Paediatric-onset patients, among whom 
the natural course is known to be more severe,4 only took a very small 
part in the non-elderly-onset group. Fifth, as the sample size of elderly-
onset patients was modest, it was underpowered for some subgroup 
analyses such as flat dysplasia. Last, there is no defined or structured 
surveillance programme for UC in Hong Kong and this holds true for 
most countries in Asia. If and how surveillance was performed for each 
UC patient was largely dependent on the individual physician’s practice 
and discretion. Therefore our data reflect real-life clinical practice. As 
older age is a confounding factor for dysplasia, caution should be taken 
in interpreting that more elderly-onset patients had flat dysplasia with 
shorter disease duration.

In conclusion, elderly-onset UC patients are increasing over time. 
With more comorbidities and larger numbers of extensive colitis and 
steroids and immunosuppressants use, these patients have higher risk 
of opportunistic infections and hospitalisation than non-elderly-onset 
patients. SMR and SIR for CRC of elderly-onset UC patients appeared 
better than in the age- and sex-matched general population. The 
absolute all-cause mortality rate and absolute incidence rate for CRC 
among elderly-onset patients were, however, significantly higher than 
those of non-elderly-onset patients. Special attention is needed to opti-
mise disease management and therapeutic strategies in these patients.
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