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Abstract
Background: We aimed to characterize the trends of prognosis in ulcerative colitis (UC) and Crohn’s
disease (CD) in a Chinese tertiary hospital.

Methods: A 30-year retrospective cohort analysis was conducted at Peking Union Medical College
Hospital. Consecutive patients newly diagnosed with UC or CD from 1985 to 2014 were included. The
primary outcome was in-hospital mortality. The secondary outcomes included surgery and length of stay
in hospital. The Pearson correlation coe�cient was applied to determine the relationship between time
and prognosis. Multivariable logistic regression analysis was performed to determine the risk factors for
in-hospital mortality and surgery.

Results: In total, 1467 patients were included in this study (898 cases with UC and 569 cases with CD).
Annual admissions for UC and CD have increased signi�cantly over the last 30 years (UC, r=0.918,
P<0.05; CD, r=0.898, P<0.05). Decreased in-hospital mortality was observed both in patients with UC and
CD (UC, from 2.44% to 0.27%, r=-0.827, P<0.05; CD, from 12.50% to 0.00%, r=-0.978, P<0.05). A decreasing
surgery rate was observed in patients with CD (r=-0.847, P<0.05), while an increasing surgery rate was
observed in patients with UC (r=0.956, P<0.05). Shortened average lengths of hospital stay were observed
in both UC and CD patients (UC, from 47.83±34.35 days to 23.58±20.05 days, r=-0.970, P<0.05; CD, from
65.50±50.57 days to 26.41±18.43 days, r=-0.913, P<0.05). Toxic megacolon and septic shock were
independent risk factors for in-hospital mortality in patients with UC. Intestinal �stula and intestinal
perforation were independent risk factors for in-hospital mortality in patients with CD.

Conclusions: In this cohort, the admissions of patients with UC and CD were increased, with signi�cantly
improved prognoses during the past 30 years. 

Background
In�ammatory bowel disease (IBD) is a chronic idiopathic in�ammation of the gastrointestinal tract. The
in�ammation of the intestinal mucosa in IBD is characterized by episodes of abdominal pain, diarrhea,
bloody stools, weight loss, and the in�ux of neutrophils and macrophages that produce cytokines,
proteolytic enzymes, and free radicals that result in in�ammation and ulceration1. Currently, the
prevalence of IBD surpasses 0.3% in Western society2. Moreover, over the last few decades, newly
industrialized countries have also documented a rising incidence of IBD, which poses a heavy burden on
global health systems due to high rates of productivity loss and severe complications3 4.

In China, the �rst case of IBD was reported in 1956. Since then, China has experienced a great
acceleration in the incidence of IBD5. During the same time, treatment guidelines have evolved due to
updating conceptions of disease pathogenesis6. However, how they affect surgical rates and long-term
outcomes is still under investigation. Although several studies have reported short-term trends and
hospitalization costs of IBD in China4 7-9, longitudinal trends of IBD in China still remain unclear.
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Therefore, in order to better understand the longitudinal trends of IBD in China, we conducted this 30-year
retrospective study to characterize the trends of admission, complication and prognosis in newly
diagnosed IBD based on a hospital administrative database. We hope a better understanding of the
longitudinal trends of IBD in China could offer valuable information for healthcare insurance
management and assist in the discovery of novel therapeutic targets.

Methods
Patients

A 30-year retrospective, hospital-based study was undertaken at Peking Union Medical College Hospital.
Diagnostic codes based on International Classi�cation of Disease-9th Revision (ICD-9) and ICD-10 were
used to search the hospital administrative database. Consecutive patients diagnosed with UC (ICD-9 556,
ICD-10 K51) or CD (ICD-9 555, ICD-10 K50) from 1985 to 2014 were included. Records for all admissions
were retrospectively reviewed by two gastroenterologists independently. Only patients with UC or CD as a
primary diagnosis were included. For repeated admissions, only the �rst admission (with UC or CD as a
primary diagnosis) was included. This study was approved by the Institutional Review Board of Peking
Union Medical College Hospital.

Data collection

Data concerning demographic characteristics, phenotypes, complications, surgeries and in-hospital
mortality were extracted from the hospital administrative database. The primary outcome was in-hospital
mortality. The secondary outcomes included the need for surgery, length of hospital stay and hospital
costs.

Statistical analysis

Continuous variables are presented as the mean ± SD and were analysed with Student’s t-test.
Categorical variables were tested with the χ2 test or Fisher exact test. Trend analysis was analysed by
Spearman correlation coe�cient. Risk factors were identi�ed by logistic regression analysis. All analyses
were performed with SPSS 23 software (Chicago, IL, USA). P<0.05 was considered statistically
signi�cant.

Results
Increasing newly diagnosed IBD

At �rst, 4114 cases were extracted from the administrative database. After data review, 1346 cases were
excluded because IBD was not the primary discharge diagnosis, and 1301 cases were excluded because
of repeated admissions.
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At last, a total of 1467 cases were included in the �nal analysis, including 898 cases of UC (61.21%) and
569 cases of CD (38.79%). As shown in Table 1, the male ratio of patients with UC was lower than that of
patients with CD (1.11:1 vs 1.96:1, P<0.001). The average age at admission was younger in patients with
UC compared with patients with CD (41.95±15.36 years vs 37.62±15.04 years, P<0.001). The peak age at
admission in patients with UC and CD was 30-39 years old and 20-29 years old, respectively.

Table 1. Characteristics of patients with IBD

 IBD UC CD  

 N=1467 N=898 N=569 P

Sex, n (%)     

  Male 849 (57.87) 472 (52.56) 377 (66.26) <0.001

  Female 618 (42.13) 426 (47.44) 192 (33.74)  

Age, years 40.27±15.38 41.95±15.36 37.62±15.04 <0.001

  0-9 8 (0.55) 7 (0.78) 1 (0.18)  

  10-19 98 (6.68) 43 (4.79) 55 (9.67)  

  20-29 338 (23.04) 180 (20.04) 158 (27.77)  

  30-39 321 (21.88) 201 (22.38) 120 (21.09)  

  40-49 285 (19.43) 178 (19.82) 107 (18.80)  

  50-59 225 (15.34) 152 (16.93) 73 (12.83)  

  60-69 135 (9.20) 97 (10.80) 38 (6.68)  

  70-79 51 (3.48) 37 (4.12) 14 (2.46)  

  >80 6 (0.41) 3 (0.33) 3 (0.53)  

The numbers of newly diagnosed patients with UC and CD increased signi�cantly during the last 30
years. The newly diagnosed cases of UC increased from 41 cases in 1986-1990 to 373 cases in 2011-
2015 (r=0.918, P<0.05). The newly diagnosed cases of CD increased from 16 cases in 1986-1990 to 276
cases in 2011-2015 (r=0.898, P<0.05).

Improving prognosis of newly diagnosed IBD

A total of 20 patients died in this study, including 9 cases of UC (1.00%) and 11 case of CD (1.93%). The
reasons for death included septic shock (7 cases, 35%), haemorrhagic shock (5 cases, 25%), multiple
organ failure syndrome (4 cases, 20%), toxic megacolon (2 cases, 10%) and intestinal perforation (2
cases, 10%). The in-hospital mortality for patients with UC decreased from 2.4% in 1986-1990 to 0.3% in
2011-2015 (r=-0.827, P<0.05). The in-hospital mortality for patients with CD decreased from 12.5% in
1986-1990 to 1.8% in 2011-2015 (r=-0.978, P<0.05).
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A total of 277 cases received operations, including 106 cases of UC (11.8%) and 171 cases of CD
(30.1%). An increasing trend in the annual operation rate was observed in patients with UC (r=0.956,
P<0.05), while a decreasing trend in the annual operation rate was observed patients with CD (r=-0.847,
P<0.05).

Shortened average lengths of hospital stay were observed both in patients with UC and CD (UC, from
47.83±34.35 days to 23.58±20.05 days, r=-0.970, P<0.05; CD, from 65.50±50.57 days to 26.41±18.43
days, r=-0.913, P<0.05).

Complications of IBD

As shown in Table 2, toxic megacolon (16 cases, 1.78%) was the most common severe complication of
UC, followed by intestinal perforation (13 cases, 1.45%), intestinal obstruction (9 case, 1.00%), intestinal
�stula (5 cases, 0,56%) and haemorrhagic shock (3 cases, 0.33%). Intestinal obstruction was the most
common severe complication of CD (128 cases, 22.5%), followed by intestinal �stula (85 cases, 14.94%),
intestinal perforation (27 cases, 4.75%) and haemorrhagic shock (5 cases, 0.88%). The annual proportion
of complications varied from 34.62% to 39.68% during the study period in newly diagnosed patients with
CD and varied from 3.70% to 7.32% in newly diagnosed patients with UC. No signi�cant trend was
observed in the proportion of complications in UC and CD.

Table 2. Complications in patients with UC and CD

  All UC CD  

  N=2315 N=1313 N=1002 P

Intestinal obstruction, n (%) 137 (9.34) 9 (1.00) 128 (22.50) <0.001

     Intestinal perforation, n (%) 40 (2.73) 13 (1.45) 27 (4.75) <0.001

Intestinal fistula, n (%) 90 (6.13) 5 (0.56) 85 (14.94) <0.001

Toxic megacolon, n (%) 16 (1.09) 16 (1.78) 0 (0.00) <0.001

Haemorrhagic shock, n (%) 8 (0.55) 3 (0.33) 5 (0.88) 0.168 

Risk factors for prognosis in IBD

As shown in Table 3, multivariable regression analysis showed that year of admission, toxic megacolon,
septic shock and haematological comorbidities were independent risk factors for death in patients with
UC. Intestinal �stula, intestinal perforation and septic shock were independent risk factors for surgery in
patients with CD.

Table 3. Multivariable regression analysis of risk factors for in-hospitality death in IBD
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Characteristics β SE Wald P

UC        

Year of admission -1.111 0.3 13.671 <0.001

Age at admission 0.075 0.032 5.474 <0.05

Toxic megacolon 7.393 2.907 6.47 <0.05

Septic shock 7.188 2.673 7.232 <0.05

Haematological comorbidities 6.137 1.734 12.524 <0.001

Constant -5.291 2.696 3.851 0.05

CD        

  Year of admission -0.940 0.310 9.217 0.002

  Intestinal fistula 2.454 1.128 4.736 0.030

  Intestinal perforation 3.460 1.325 6.819 0.009

Note: β short for β regression coefficient; SE short for standard error; Wald short for Wald χ2

test.

As shown in Table 4, intestinal obstruction, intestinal perforation, canceration, toxic megacolon and
haemorrhagic shock were independent risk factors for surgery in patients with UC. Intestinal �stula,
intestinal obstruction and intestinal perforation were independent risk factors for surgery in patients with
CD.

Table 4. Multivariable regression analysis of risk factors for operation in IBD
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Characteristics β SE Wald P

UC        

Age 0.018 0.007 7.239 <0.05

Intestinal obstruction 2.304 0.527 19.09 <0.001

Intestinal Perforation 4.001 0.835 22.947 <0.001

Toxic megacolon 2.317 1.031 5.054 <0.05

Haemorrhagic shock 2.707 1.013 7.141 <0.05

Canceration 3.735 1.107 11.393 <0.05

Septic shock 2.835 0.956 8.793 <0.05

Constant -3.586 0.635 31.915 <0.001

CD        

  Year of admission -0.270 0.078 11.894 0.001

  Intestinal fistula 0.765 0.291 6.923 0.009

  Intestinal obstruction 1.114 0.238 21.947 0.000

  Intestinal perforation 1.615 0.625 6.680 0.010

Note: β short for β regression coefficient; SE short for standard error; Wald short for Wald χ2

test.

 

Discussion
Hospitalization, surgery and in-hospital mortality are important measurements for IBD management. A
few studies have evaluated how these measurements have changed since the introduction of new
conceptions of pathogenesis and treatment strategies6 7. However, longitudinal trends in newly
industrialized countries remain unclear. This longitudinal, hospital-based study points to an increase in
annual admissions from 1985 to 2014. More importantly, our study revealed decreasing in-hospital
mortality and shortened length of hospital stay in patients with IBD over the last 30 years, which mostly
attribute to improved understanding and updated management of IBD.

At the turn of the 21st century, IBD became a global disease with accelerating incidence in the newly
industrialized countries2. An estimated 2.5-3 million people in Europe are affected by IBD, with a direct
healthcare cost of 4.6-5.6 billion Euros per year3. However, while the incidence and hospitalizations for
IBD in Western countries remains stable or slowly declining, literature has shown an explosive trend in
developing countries in the latest decade3 9. Overall, the incidence of IBD in China is 3.3 per 100,0004 5.
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Our study showed that the annual admissions for UC and CD rose signi�cantly over the last 30 years (UC,
r=0.918, P<0.05; CD, r=0.898, P<0.05), which provides relatively longer information on trends.

More importantly, our study showed an improving prognosis for IBD during the study period after
adjustment for complications and severe comorbidity. Decreasing in-hospital mortality and shortened
length of hospital stay were observed in this cohort. Many factors may contribute to the improved
prognosis of IBD, such as increased awareness of early detection and intervention, improved access to
healthcare providers, improved surveillance system, and evolved treatment strategies. Image techniques
including magnetic resonance enterography, virtual computed tomography colonoscopy have been
upgraded to better facilitated IBD clinical management10-12. At the start of our study period, treatment
options and strategies were different from now. Since the formal Chinese consensus of IBD was released
in 2000, clinician’s awareness has been well improved, which may contribute to the decreasing in-hospital
mortality.

Surgery also plays a vital role in the treatment of IBD. Surgery for IBD is mainly used to eliminate
complications or when medical therapy fails13. A total of 277 cases received operations in this study,
including 106 cases of UC (11.8%) and 171 cases of CD (30.1%), which was in accordance with the
literature14. Changes in the surgery rate for IBD are controversial. A meta-analysis reported a decreasing
surgery rate for CD over the past several decades15, while some hospital-based studies reported
con�icting results16. Our study showed a decreasing surgery rate in patients with CD (r=-0.847, P<0.05)
and an increasing surgery rate in patients with UC (r=0.956, P<0.05). The changing pattern of surgery in
patients with CD was in accordance with Ma et al., who reported a decreasing rate of surgery for CD by
3.5% per year (95% CI: −1.1%, −5.8%) from 2002 to 2010 in Canada17. The decrease in surgical rates
might be due to evolving practice patterns, such as earlier disease detection and intervention, closer
endoscopic follow-up and increasing adoption of immunosuppressive agents and biologic agents18.

As for complications in IBD, our result showed that toxic megacolon (16 cases, 1.78%) was the most
common severe complication in UC, while intestinal obstruction was the most common severe
complication in CD (128 cases, 22.5%), followed by intestinal �stula (85 cases, 14.94%). Moreover, the
above complications were independent risk factors for in-hospital mortality and surgery. However, no
decrease in the occurrence of complications was observed in this study in the era of biologics. This might
be explained by increasing awareness, early detection and close monitoring in the management of severe
complications in IBD. Prospective cohort studies with more detailed adjustments in medical therapy are
needed to con�rm our results.

The present study has several limitations. The �rst is confounding bias. Due to the retrospective and
hospital-based design of study, our results should be interpreted carefully. Our hospital is a tertiary single
center, the severity of patients included in this study is higher than general IBD patients. Population-based
study with better representative subjects is needed to con�rm these results. Second, this study covered a
span of 30 years. Over this time, there were changes in diagnostic criteria and management, technology
and economy. However, regression analysis showed that year of admission was an independent risk
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factor for death, which means that the prognosis of UC has indeed improved during the last 30 years.
Last, our study focused on short outcomes of newly diagnosed IBD patients, and further studies with
longer follow-up information are needed to focus on the long-term outcomes of IBD patients. Therefore,
this research only provides an overview of UC from a single centre and wishes to provide information for
further research.

Conclusion
This longitudinal, hospital-based study showed an increasing tendency in newly diagnosed IBD and, more
importantly, an improving prognosis of patients with IBD. In addition, our results showed that severe
complications also have an important effect on prognosis, and early recognition and intervention are
crucial in further management.

Abbreviations
UC: Ulcerative colitis

CD: Crohn’s disease

IBD: In�ammatory bowel disease

Declarations
Ethics approval and consent to participate

This study was approved by the Institutional Review Board of Peking Union Medical College Hospital (IRB
number:S-703). All participating patients gave written informed consent and authorization for the use of
their data.

Consent for publication

Not Applicable

Availability of data and material

The datasets used and/or analysed during the current study are available from the corresponding author
on reasonable request.

Competing interests

The authors have no competing interests to declare.

Funding



Page 11/12

This study was supported by the Health Research and Special Projects Grant of China (No. 201002020,
No.201502005), the National Natural Science Funding (No. 81570505), the 2010 National Clinical
Specialty Projects and the CAMS Innovation Fund for Medical Sciences (CIFMS,2016-12M-3-001). The
funders had no role in the study design, data collection and analysis, decision to publish, or preparation
of the manuscript.

Authors' contributions

HY and JQ conceptualized and designed the study. HL and MJ designed the study and drafted the
manuscript. MJ, HZ, XC, MW, MG, RZ and ZW collected and analysed the data. All authors have read and
approved the manuscript

Acknowledgements

The authors thank the data processing staff of Peking Union Medical College Hospital who collected the
data, which formed the basis of this article.

References
1. Guan Q. A Comprehensive Review and Update on the Pathogenesis of In�ammatory Bowel Disease.

J Immunol Res 2019;2019:7247238. doi: 10.1155/2019/7247238 [published Online First:
2019/12/31]

2. Ng SC, Shi HY, Hamidi N, et al. Worldwide incidence and prevalence of in�ammatory bowel disease in
the 21st century: a systematic review of population-based studies. Lancet 2018;390(10114):2769-78.
doi: 10.1016/S0140-6736(17)32448-0 [published Online First: 2017/10/21]

3. Kaplan GG, Ng SC. Understanding and Preventing the Global Increase of In�ammatory Bowel
Disease. Gastroenterology 2017;152(2):313-21 e2. doi: 10.1053/j.gastro.2016.10.020 [published
Online First: 2016/10/30]

4. Ng SC, Tang W, Ching JY, et al. Incidence and phenotype of in�ammatory bowel disease based on
results from the Asia-paci�c Crohn's and colitis epidemiology study. Gastroenterology
2013;145(1):158-65 e2. doi: 10.1053/j.gastro.2013.04.007 [published Online First: 2013/04/16]

5. Yang H, Li Y, Wu W, et al. The incidence of in�ammatory bowel disease in Northern China: a
prospective population-based study. PLoS One 2014;9(7):e101296. doi:
10.1371/journal.pone.0101296 [published Online First: 2014/07/17]

�. Annese V, Duricova D, Gower-Rousseau C, et al. Impact of New Treatments on Hospitalisation,
Surgery, Infection, and Mortality in IBD: a Focus Paper by the Epidemiology Committee of ECCO. J
Crohns Colitis 2016;10(2):216-25. doi: 10.1093/ecco-jcc/jjv190 [published Online First: 2015/11/02]

7. Xu J, Tang M, Shen J. Trends and Factors Affecting Hospitalization Costs in Patients with
In�ammatory Bowel Disease: A Two-Center Study over the Past Decade. Gastroenterol Res Pract
2013;2013:267630. doi: 10.1155/2013/267630 [published Online First: 2013/12/07]



Page 12/12

�. Mak LY, Ng SC, Wong IOL, et al. Direct health-care cost utilization in Hong Kong in�ammatory bowel
disease patients in the initial 2 years following diagnosis. J Gastroenterol Hepatol 2018;33(1):141-
49. doi: 10.1111/jgh.13817 [published Online First: 2017/05/06]

9. King JA, Underwood FE, Panaccione N, et al. Trends in hospitalisation rates for in�ammatory bowel
disease in western versus newly industrialised countries: a population-based study of countries in
the Organisation for Economic Co-operation and Development. Lancet Gastroenterol Hepatol
2019;4(4):287-95. doi: 10.1016/S2468-1253(19)30013-5 [published Online First: 2019/02/16]

10. Abdel Razek AA, Abu Zeid MM, Bilal M, et al. Virtual CT colonoscopy versus conventional
colonoscopy: a prospective study. Hepatogastroenterology 2005;52(66):1698-702. [published Online
First: 2005/12/13]

11. Mahankali SK, Abdel Razek AAK, Ahamed SA. Reliability of standardized reporting system of acute
appendicitis in adults at low-dose 320-rows CT. Eur J Radiol Open 2019;6:330-35. doi:
10.1016/j.ejro.2019.11.001 [published Online First: 2019/11/27]

12. Abd-El Khalek Abd AA, Fahmy DM. Diagnostic Value of Diffusion-Weighted Imaging and Apparent
Diffusion Coe�cient in Assessment of the Activity of Crohn Disease: 1.5 or 3 T. J Comput Assist
Tomogr 2018;42(5):688-96. doi: 10.1097/RCT.0000000000000754 [published Online First:
2018/06/30]

13. Meregaglia M, Banks H, Fattore G. Hospital Burden and Gastrointestinal Surgery in In�ammatory
Bowel Disease Patients in Italy: A Retrospective Observational Study. J Crohns Colitis
2015;9(10):853-62. doi: 10.1093/ecco-jcc/jjv104 [published Online First: 2015/06/13]

14. Duricova D. What Can We Learn from Epidemiological Studies in In�ammatory Bowel Disease? Dig
Dis 2017;35(1-2):69-73. doi: 10.1159/000449086 [published Online First: 2017/02/02]

15. Frolkis AD, Dykeman J, Negron ME, et al. Risk of surgery for in�ammatory bowel diseases has
decreased over time: a systematic review and meta-analysis of population-based studies.
Gastroenterology 2013;145(5):996-1006. doi: 10.1053/j.gastro.2013.07.041 [published Online First:
2013/07/31]

1�. Geltzeiler CB, Hart KD, Lu KC, et al. Trends in the Surgical Management of Crohn's Disease. J
Gastrointest Surg 2015;19(10):1862-8. doi: 10.1007/s11605-015-2911-3 [published Online First:
2015/08/20]

17. Ma C, Moran GW, Benchimol EI, et al. Surgical Rates for Crohn's Disease are Decreasing: A
Population-Based Time Trend Analysis and Validation Study. Am J Gastroenterol
2017;112(12):1840-48. doi: 10.1038/ajg.2017.394 [published Online First: 2017/11/01]

1�. Zhulina Y, Udumyan R, Tysk C, et al. The changing face of Crohn's disease: a population-based study
of the natural history of Crohn's disease in Orebro, Sweden 1963-2005. Scand J Gastroenterol
2016;51(3):304-13. doi: 10.3109/00365521.2015.1093167 [published Online First: 2015/10/09]


