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Aim: The diagnosis of inflammatory bowel disease (IBD) worldwide is complicated and results in diagnostic delay. However, the
diagnostic interval of IBD and the factors associated with diagnostic delay in patients in China have not been determined.
Methods: We retrospectively analyzed clinical data of hospitalized IBD patients in Peking Union Medical College Hospital from
January 1998 to January 2018. Patients were divided into non-delayed and delayed groups according to their diagnostic interval.
Results: A total of 516 and 848 patients were confirmed to have Crohn’s disease (CD) and ulcerative colitis (UC), respectively. The
median diagnostic intervals were 6 and 20 months in patients with UC and CD, respectively (P<0.05). A decreasing trend in the
diagnostic interval for IBD was observed over time, from 9 months to 1 month in UC patients and from 30 months to 3 months in CD
patients. The longest diagnostic interval was 29.5 months in CD patients with first symptoms at the age of 51-60 years and 12.5
months in UC patients at the age of 41-50 years. In patients with CD, intestinal obstruction (OR=2.71), comorbid diabetes (OR=4.42),
and appendectomy history (OR=2.18) were risk factors for diagnostic delay, whereas having fever as the first symptom may reduce its
risk (OR=0.39). In patients with UC, the misdiagnosis of chronic enteritis (OR=2.10) was a risk factor for diagnostic delay.
Conclusion: The diagnostic interval for IBD has decreased over the years. Some clinical manifestations, such as initial symptoms and
age at symptom onset, may help to shorten this interval. Diseases such as tuberculosis and infectious enteritis should be considered
during differentiation.
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Introduction

Inflammatory bowel disease (IBD), which includes ulcerative colitis (UC) and Crohn’s disease (CD), is a relapsing chronic
inflammatory disorder of the gastrointestinal tract. Its specific etiology is unknown but it possibly involves genetic,
immunological, and environmental factors." The diagnosis of IBD is a complicated task worldwide, and the number of
factors contributing to this disease and possibly causing diagnostic delay (DD) in a considerable number of IBD patients.
According to a summary by Gottfried et al from Austria,” the median diagnostic interval varied from 3 months to 7 years
and from 1 month to 1 year in CD and UC patients, respectively. In China, IBD is not a common gastrointestinal disease and
has atypical symptoms, physical signs or a lack of sufficient attention. The diagnosis of IBD relies on a combination of
clinical, biochemical, stool, endoscopic, and cross-sectional imaging findings; histological investigations; and the exclusion
of infectious enteritis. Follow-up for at least six months or one year is essential when the diagnosis is doubtful. A few
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diseases, such as intestinal tuberculosis (ITB), infectious enteritis, and Behget’s disease (BD), mimic the manifestations of
IBD and are endemic in China, posing a major challenge in differential diagnosis.>> Several studies have reported that DD
worsens the prognosis of IBD patients. Two Korean studies revealed that DD increased not only the risk of intestinal
surgery by 2.54-fold and 6.81-fold in CD and UC patients, respectively, but also the risk of intestinal stenosis or perianal
fistula in CD patients.*> Moreover, DD may delay the proper treatment of IBD patients, as some medications may have
better efficacy in newly diagnosed patients. Therefore, identifying risk factors for DD at an early stage is important.

As an emerging disease in China, IBD has a growing incidence trend, and several studies have reported notable
differences in its clinical characteristics compared to West.” For example, there was a male predominance of CD in
China, and less family clustering and lower rates of surgery, extra-intestinal manifestations, and colorectal cancer were
observed when compared with Caucasian patients.®® All of these findings indicate that it is important to determine the
trend in DD and associated factors to compensate for the difference between the east and west. Therefore, we aimed to
analyze the characteristics and risk factors for DD in patients with IBD using a retrospective cohort to improve the early
diagnosis and prognosis of IBD in the future.

Materials and Methods

Subjects

This was a retrospective hospital-based study. We analyzed the clinical data of hospitalized IBD patients at the Peking
Union Medical College Hospital (PUMCH) from January 1998 to January 2018. PUMCH is one of the largest IBD
centers in China, and includes 70-80% of IBD patients all over the country. All the data were collected from the
electronic database of PUMCH according to the registered International Classification of Diseases 10 codes K50 for CD
and K51 for UC. The medical records of all patients were reviewed and collected during constant follow-up or telephone
calls. We assigned a definitive diagnosis of IBD based on the European Crohn’s and Colitis Organisation criteria.”
Patients with incomplete medical records and those who refused to undergo follow-up were excluded.

Data Collection and Definition

The following relevant information related to IBD patients who satisfied the inclusion criteria was extracted from clinical
data or during follow-up: 1) sociodemographic data (sex, birthday, smoking and drinking status, family history of IBD,
allergy history, former appendectomy) and 2) disease details (age at first symptoms, age at diagnosis, first symptoms,
misdiagnosed diseases, presence of extra-intestinal manifestations [EIMs], complications, IBD-related surgery, and other
comorbidities). The time point of the above-mentioned comorbidities and medications of IBD patients was in their
disease period. The diagnostic interval was between the appearance of the first IBD-related symptoms or signs, which
included chronic diarrhea, abdominal pain, or bloody or mucus stools, and the establishment of an IBD diagnosis. The
final diagnosis was confirmed during the follow-up. Since there is no universal definition of DD in IBD, the diagnostic
delay in this study was defined according to the diagnostic interval in which the 76th to 100th percentiles of IBD patients
were diagnosed by referring to previous studies.'®'' Patients with IBD with definite diagnostic intervals were divided
into delayed and non-delayed groups based on the above definition.

Statistical Analysis

Continuous variables with a normal distribution are expressed as the mean =+ standard deviation (SD), while nonnormal
variables are reported as medians (interquartile ranges [IQRs]). Categorical and discrete variables are presented as
percentages. The means of two continuous normally distributed variables were compared using Student’s #-test, and the
Mann—Whitney U-test was applied to compare nonnormally distributed variables. The frequencies of categorical
variables were compared using Pearson y* or Fisher’s exact test under specific conditions. Logistic regression was
used to calculate odds ratios (ORs) with 95% confidence intervals (Cls) to evaluate the risk factors for DD and associated
variables were selected after univariate analysis. P<0.05 was considered to indicate statistical significance. All the
statistical analyses were performed using SPSS (version 23.0; SPSS Inc., Chicago, IL, USA) and Graphpad Prism
(version 10.0; GraphPad Software, Boston, MA, USA).
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Ethical Considerations

Given that this was a retrospective study, written informed consent was not obtained, and the study was exempted from
the Institutional Review Board of Peking Union Medical College Hospital. Only patients whose oral informed consent
was obtained from patients during the telephone follow-up were the patients’ data included in the study. Verbal informed
consent via the telephone follow-up was acceptable and approved by the committee due to the retrospective and non-
invasive study design. And the study complies with the Declaration of Helsinki.

Results

Patient General Characteristics

A total of 627 and 1108 patients were hospitalized for CD and UC, respectively, at PUMCH between January 1998 and
January 2018, and 516 CD patients (357 male and 159 female; male-to-female ratio, 2.25:1) and 848 UC patients (456
male and 392 female; male-to-female ratio, 1.16:1) were included in the analysis (Table 1). The follow-up rate was
78.6%. The mean durations of CD and UC were 7.63 years and 10.06 years, respectively. The total follow-up time for
patients with CD was 4784 person-years, and that for patients with UC was 11,146 person-years. The male-to-female

Table | Baseline Data of Hospitalized IBD Patients at PUMCH

CD (n=516) UC (n=848) P value
Gender 0.000
Male 357(69.20%) 456(53.80%)
Female 159(30.80%) 392(46.20%)
Male/Female 2.25 1.16
Mean age at onset, yr* 29.73£13.89 36.80£14.49 <0.001
Mean age at diagnosis, yr* 32.40£14.21 37.87£14.86 <0.001
Median diagnostic interval, mo* 20.00[7.00, 59.00] | 6.00[1.00, 23.00] <0.001
Smoking history, n (%) 0.006
Never 401(77.70%) 631(74.40%)
Ex 58(11.20%) 145(17.10%)
Current 57(11.00%) 72(8.50%)
Drinking history, n (%) 0.111
Never 396(76.70%) 607(71.60%)
Ex 86(16.7%) 170(20.00%)
Current 34(6.60%) 71(8.40%)
Comorbidities, n (%)
Diabetes, n (%) 16(3.10%) 58(6.80%) 0.003
Hypertension, n (%) 29(5.60%) 124(14.60%) 0.000
Coronary heart disease, n (%) 16(3.10%) 32(3.80%) 0513
Acute myocardial infarction, n (%) 3(0.60%) 10(1.20%) 0.391
Acute heart failure, n (%) 2(0.40%) 4(0.50%) 1.000
Chronic heart failure, n (%) 3(0.60%) 3(0.40%) 0.679
Urinary stones, n (%) 25(4.80%) 41(4.80%) 0.993
Appendectomy history, n (%) 84(16.3%) 33(3.90%) 0.000
Intestinal complications, n (%)
Toxic megacolon 0(0.00%) 9(1.06%) 0.016
Intestinal obstruction 160(31.01%) 29(3.42%) 0.000
Gastrointestinal bleeding 64(12.40%) 79(9.32%) 0.071
Intestinal perforation 53(10.27%) 11(1.30%) 0.000
Intestinal fistula 115(22.29%) 5(0.59%) 0.000
Peritoneal abscess 30(5.81%) 3(0.35%) 0.000
Perianal lesions 143(27.71%) 58(6.84%) 0.000
(Continued)
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Table | (Continued).

CD (n=516) UC (n=848) P value

Extra-intestinal manifestations (%) 220(42.64%) 261(30.78%) 0.000
Medications, n (%)

5-ASA 462(89.53%) 810(95.52%) 0.000

Glucocorticoid 384(74.42%) 656(77.36%) 0.216

Immunosuppressant 281(54.46%) 214(25.24%) 0.000

Biologics 109(21.12%) 65(7.67%) 0.000
Malignant tumor, n (%) 16(3.10%) 59(6.96%) 0.002
IBD-related surgery, n (%) 242(46.90%) 143(16.86%) 0.000

Notes: Boldface indicates statistical significance (p<0.05) (or appropriate value). *This calculation was based on
patients with a definite time between disease onset and diagnosis.

Abbreviations: IBD, inflammatory bowel disease; PUMCH, Peking Union Medical College Hospital; CD, Crohn’s
disease; UC, ulcerative colitis; yr, year; mo, month; ex, ex-smoker/drinker; 5-ASA, 5-aminosalicylic acid.

ratio was greater in patients with CD than in those with UC (P<0.001). The mean age at first symptoms and diagnosis
was lower in patients with CD than in those with UC (P<0.001), whereas the median diagnosis interval was shorter in
patients with UC (CD, 20 months; UC, 6 months; P<0.001). Diabetes and hypertension were more common in patients
with UC and a greater number of patients with CD underwent appendectomy before diagnosis.

A greater proportion of CD patients than UC suffered from intestinal obstruction, perforation, and fistula, as well as
peritoneal abscess and perianal lesions, while more UC patients developed toxic megacolon than did CD patients
(P=0.016). In addition, more patients with UC than patients with CD received 5-aminosalicylic acid therapy, and more
patients with CD were treated with immunosuppressants and biologics. Overall, 242 (46.90%) patients with CD under-
went IBD-related surgery, and this was a significantly greater percent than that of patients with UC (P=0.000).

Misdiagnosis Analysis

According to the constant follow-up and re-confirmation, although 85 patients out of all hospitalized patients had been
diagnosed with CD or UC in our hospital, the ultimate diagnosis was not IBD; among these patients, 11 had intestinal
tuberculosis (0.63%), 9 had Behget’s disease (0.52%), 7 had lymphoma (0.40%), 6 had colonic polyps (0.35%), 4 had
vasculitis (0.23%), 4 had colorectal cancer (0.23%), while the rest remained unknown.

Diagnostic Interval of Patients with Different Years of Onset

In CD patients, the longest diagnostic interval was 120 months [48.00, 182.00], which was observed in patients whose first
symptoms appeared before 2000 (Figure 1). This interval gradually declined over time. The longest UC interval was also
observed in patients with typical symptoms before 2000, and this trend was similar to that of CD patients. The diagnostic
interval for CD was significantly longer than that for UC before 2000, in 2001-2010 and in 2011-2015.

The first symptoms and misdiagnoses differed among the patients with different years of disease onset. Abdominal pain
was the most common initial symptom in all years, followed by diarrhea and fever (Figure 2A). Patients with CD were most
likely to be misdiagnosed with ITB, and the proportion of patients misdiagnosed with infectious enteritis, such as bacillary
dysentery, Epstein-Barr virus colitis, and amoebic enteritis, was greater after 2010 (P=0.041) (Figure 2B). Among the UC
patients, more started with fever after 2010 (P=0.001) (Figure 2C) and tended to be misdiagnosed with infectious enteritis

(Figure 2D); however, the composition of misdiagnosed diseases was not significantly different.

Diagnostic Interval of Patients at Different Ages of Onset

The longest and shortest diagnostic intervals were 29.5 months [9.0, 94.5] and 14.0 months [5.0, 48.5], respectively, in
CD patients who had their first symptoms at ages 51-60 and 21-30 years, respectively (Figure 3). For UC, as the age at
first symptoms increased, the interval first increased and then decreased and 41-50-year-old patients experienced the
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Figure | Median diagnostic interval of patients in different years after onset.

longest interval of 12.5 months [3.0, 49.0]. The interval in the CD group was significantly longer than that in the UC
group in almost all age groups except for the 41-50-year-old group (Figure 3).

The first symptoms and misdiagnosis of diseases were different in patients of different ages at the first symptoms. Regarding
CD, perianal lesions were more common in patients aged < 16 years than in those aged >40 years (P=0.015) (Figure 2E).
However, the composition of the misdiagnosed diseases was not significantly different (Figure 2F). Most patients among the
three age groups first suffered from bloody and mucus stools at first among the three age groups (P=0.749) (Figure 2G), and
patients aged >40 years tended to be misdiagnosed with chronic enteritis more often than others were (P=0.038) (Figure 2H).

Clinical Factors Associated with DD in CD Patients

There were 98 CD patients with diagnostic delays according to the definition, and the median diagnostic interval was
103.5 months [73.50, 139.0], which was significantly longer than that in the non-delayed group (12.00 months, [5.00,
27.00], P=0.000) (Table 2). A greater proportion of patients with a history of appendectomy and diabetes was found in
the delayed group (P=0.002 and P=0.008, respectively). Fever was the only symptom that presented more frequently in
the non-delayed group (P=0.007), whereas other symptoms were not significantly different between the two groups.
Additionally, patients in the delayed group were more likely to be misdiagnosed with intestinal obstruction than were
those in the non-delayed group (P=0.028). No significant difference was found in the proportion of patients who
underwent IBD-related surgery or who received biologics between patients who did and did not (P=0.103 and
P=0.789, respectively). Multivariate logistic regression analysis, including potential variables, revealed that intestinal
obstruction (OR=2.71, 95% CI:1.10-6.66, P=0.03), comorbidity with diabetes (OR=4.42, 95% CI:1.33—14.70, P=0.02),
and appendectomy history (OR=2.18, 95% CI:1.13-4.21, P=0.02) were risk factors for DD, while having fever as the
first symptom may reduce the risk of DD (OR=0.39, 95% CI:0.15-0.97, P=0.04) (Table 3).

Clinical Factors Associated with DD in UC Patients

A total of 114 UC patients experienced diagnostic delay according to the definition and the median diagnostic interval was 81.5
months [39.75, 122.75], which was significantly longer than that of the non-delayed group (4.00 months, [1.00, 10.00], P=0.000)
(Table 4). There were significantly more patients with diabetes in the delayed group than in the delayed group (P=0.035). Bloody
and mucus stools were the most common symptoms in both groups, and fever was the only symptom that presented more
frequently in the non-delayed group (P=0.024); however, other symptoms were not significantly different. Infectious enteritis
was the major misdiagnosed disease in the non-delayed group, whereas chronic enteritis was the most common disease in the
delayed group (P=0.012). Although no difference was found in the proportion of patients who underwent IBD-related surgery,
there were more patients in the non-delayed group receiving biological treatment than those in the delayed group (P=0.002).
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Figure 2 Initial symptoms and types of diseases misdiagnoses in IBD patients: (A) Initial symptoms in CD patients from different years of onset; (B) misdiagnosis diseases in
CD patients from different years of onset; (C) Initial symptoms in UC patients from different years of onset; (D) misdiagnosis diseases in UC patients from different years of
onset; (E) Initial symptoms in CD patients with different ages at onset; (F) misdiagnosis diseases in CD patients with different ages at onset; (G) Initial symptoms in UC
patients with different ages at onset; (H) misdiagnosis diseases in UC patients with different ages at onset.

A multivariate logistic regression analysis including potential variables revealed that a misdiagnosis of chronic enteritis
(OR=2.10, 95% CI:1.10-4.01, P=0.03) was a risk factor for DD (Table 5).

Mismatch of International Classification of Diseases (ICD) Code and Disease
During the screening of medical data and follow-up, we identified 12 patients without a diagnosis of CD, which was
encoded by K50, and 19 patients without a UC diagnosis were mismatched to K51. The overall mismatch rate was
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Figure 3 Median diagnostic interval of patients at different ages of onset.

2.30%. The mismatched cases included UC, IBD-Unclassified, intestinal tuberculosis, and Behget’s disease linked to
K50; CD, IBD-Unclassified, Behget’s disease, and nonspecific colitis mismatched to K51.

Discussion

Given that IBD is an emerging disease in China, this is the first study to disclose trends in diagnostic intervals and
associated risk factors for diagnostic delay in both CD and UC patients in China. Several findings from our study are
worth noting. First, the median diagnostic interval of CD patients was longer than that of UC patients, which was also
found in other studies, where the median diagnostic interval of CD was 2-3 times longer than that of UC. Second,
a decreasing trend in the diagnostic interval for IBD was observed over time, from 9 months to 1 month in UC patients
and from 30 months to 3 months in CD patients between 2001 and 2017. Third, during the process of ultimate diagnosis,

Table 2 Comparison of Diagnostic Delay and Non-Delay in CD Patients

Delayed Group Non-Delayed Group P value
n=98 n=304

Gender, n (%) 0.256

Male 63(64.29%) 214(70.39%)

Female 35(35.71%) 90(29.61%)
Median diagnostic interval, mo | 103.50 [73.50, 139.00] 12.00 [5.00, 27.00] 0.000
Mean age at onset, yr 29.26%14.12 29.41%13.70 0.924
Mean age at diagnosis, yr 39.09+14.83 30.83+13.80 0.000
Appendectomy history 24(24.49%) 36(11.84%) 0.002
Smoking history, n(%) 20(20.41%) 69(22.70%) 0.812
Drinking history, n(%) 25(25.51%) 64(21.05%) 0.489
IBD family history, n (%) 1(1.02%) 5(1.64%) 1.000
Food allergy, n (%) 1(1.02%) 6(1.97%) 1.000
Diabetes, n (%) 8(8.16%) 6(1.97%) 0.008
Tuberculosis history, n (%) 5(5.10%) 11(3.62%) 0.381
Initial symptoms, n (%)

Abdominal pain 65(66.33%) 200(65.79%) 0.922

Diarrhea 28(28.57%) 101(33.22%) 0.391

Fever 6(6.12%) 52(17.11%) 0.007

Perianal lesions 8(8.16%) 29(9.54%) 0.682

Bloody stool 5(5.10%) 25(8.22%) 0.306

Abdominal mass 10(10.20%) 15(4.93%) 0.060

(Continued)
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Table 2 (Continued).

Delayed Group Non-Delayed Group P value
n=98 n=304
Misdiagnosis diseases, n (%)
None 31(31.63%) 93(30.59%) 0.846
ITB 18(18.37%) 55(18.09%) 0.951
uc 10(10.20%) 37(12.17%) 0.598
Appendicitis 15(15.31%) 29(9.54%) 0.112
Intestinal obstruction 11(11.22%) 15(4.93%) 0.028
Infectious enteritis 3(3.06%) 26(8.55%) 0.068
Chronic enteritis 8(8.16%) 23(7.57%) 0.847
Complications, n (%)
Intestinal obstruction 38(38.78%) 95(31.25%) 0.169
Gastrointestinal bleeding 10(10.20%) 37(12.17%) 0.598
Intestinal perforation 9(9.18%) 28(9.21%) 0.994
Intestinal fistula 25(25.51%) 68(22.37%) 0.521
Peritoneal abscess 2(2.04%) 18(5.92%) 0.047
Perianal lesions 19(19.39%) 87(28.62%) 0.071
IBD-related surgery, n (%) 55(56.12%) 140(46.05%) 0.103
Biologics treatment, n (%) 23(23.47%) 77(25.33%) 0.789
Dead when follow-up, n (%) 2(2.04%) 14(4.61%) 0.379

Notes: Boldface indicates statistical significance (p<0.05) (or appropriate value).
Abbreviations: CD, Crohn’s disease; IBD, inflammatory bowel disease; mo, month; yr, year; ITB, intestinal
tuberculosis; UC, ulcerative colitis.

Table 3 Multivariate Logistic Regression Modelling to Assess DD in

CD Patients

Variables Groups OR 95% CI P value
Fever No* | -

Yes 0.39 0.15-0.97 0.04
Intestinal obstruction No* | -

Yes 2.71 1.10-6.66 0.03
Diabetes No* | -

Yes 4.42 1.33-14.70 0.02
Appendectomy history | No* | -

Yes 2.18 1.13—4.21 0.02

Notes: *Reference. Boldface indicates statistical significance (p<0.05) (or appropriate
value). The model was adjusted for mean age at diagnosis, history of appendectomy,
diabetes status, fever, intestinal obstruction and peritoneal abscess.

Abbreviations: DD, diagnostic delay; CD, Crohn’s disease; OR, odds ratio; Cl, confidence
interval.

ITB and infectious enteritis were the diseases most likely to be misdiagnosed in CD and UC patients, respectively,
suggesting the complexity of the differential diagnosis of diseases that mimic clinical manifestations of IBD and have
a high prevalence in our country. However, unlike in some Western countries, in this study, the surgery and mortality
rates did not significantly differ between the delayed and non-delayed groups of patients with CD and UC.

This study revealed that the diagnostic interval was significantly longer in patients with CD than in patients with UC
in different years and in patients of different ages at first symptom. This finding is consistent with those from other Asian
countries and regions (Table 6).>'>'7 A few population-based epidemiological studies have indicated that the median
diagnostic interval is nearly 23 times longer in patients with CD than in those with UC, except for one survey in
Hong Kong. The following factors may have contributed to these findings. First, abdominal pain, which is one of the
most common symptoms in the majority of gastrointestinal diseases, is mostly observed in CD patients. However, UC
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Table 4 Comparison of Diagnostic Delay and Non-Delay UC Patients
Delayed Group Non-Delayed Group P value
n=114 n=356
Gender, n (%) 0.570
Male 64(56.14%) 189(53.09%)
Female 50(43.86%) 167(46.91%)
Median diagnostic interval, mo | 81.50 [39.75, 122.75] 4.00 [1.00, 10.00] 0.000
Mean age at onset, yr 37.15%13.18 35.77+14.98 0.375
Mean age at diagnosis, yr 45.02+13.89 36.22+14.95 0.000
Appendectomy history, n (%) 5(4.39%) 11(3.09%) 0.507
Smoking history, n(%) 31(27.19%) 91(25.56%) 0.730
Drinking history, n(%) 32(28.07%) 94(26.40%) 0.727
IBD family history, n (%) 3(2.63%) 9(2.53%) 0.951
Food allergy, n (%) 0 9(2.53%) 0.123
Diabetes, n (%) 13(11.40%) 20(5.62%) 0.035
Tuberculosis history, n (%) 8(7.02%) 22(6.18%) 0.750
Initial symptoms, n (%)
Bloody mucus stool 66(57.89%) 227(63.76%) 0.260
Diarrhea 38(33.33%) 130(36.52%) 0.537
Abdominal pain 29(25.44%) 114(32.02%) 0.184
Bloody stool 22(19.30%) 66(18.54%) 0.857
Fever 2(1.75%) 27(7.58%) 0.024
Misdiagnosis diseases, n (%)
None 70(61.40%) 235(66.01%) 0.370
Infectious enteritis 13(11.40%) 54(15.17%) 0.317
Chronic enteritis 19(16.67%) 30(8.43%) 0.012
Hemorrhoids 7(6.14%) 26(7.30%) 0.672
CD 4(3.51%) 5(1.40%) 0.154
Amoebic enteritis 1(0.88%) 3(0.84%) 1.000
Complications, n (%)
Toxic megacolon 1(0.88%) 4(1.12%) 0.823
Intestinal obstruction 5(4.39%) 14(3.93%) 0.831
Gastrointestinal bleeding 10(8.77%) 37(10.39%) 0.616
Intestinal perforation 3(2.63%) 5(1.40%) 0.378
Intestinal fistula 2(1.75%) 0 0.058
Peritoneal abscess 2(1.75%) 1(0.28%) 0.147
Perianal lesions 10(8.77%) 18(5.06%) 0.145
IBD-related surgery, n (%) 24(21.1%) 64(18.0%) 0.464
Biologics treatment, n (%) 2(1.75%) 41(11.52%) 0.002
Dead when follow-up, n (%) 4(3.51%) 5(1.40%) 0.154
Notes: Boldface indicates statistical significance (p<0.05) (or appropriate value).
Abbreviations: UC, ulcerative colitis; mo, month; yr, year; IBD, inflammatory bowel disease; CD, Crohn’s disease.
Table 5 Multivariate Logistic Regression Modelling to
Assess DD in UC Patients
Variables Groups | OR | 95% ClI P value
Fever No* | -
Yes 0.23 | 0.05-1.03 | 0.05
Chronic enteritis | No* | -
Yes 2.10 | I.104.01 | 0.03
Notes: *Reference. Boldface indicates statistical significance (p<0.05) (or
appropriate value). The model was adjusted for mean age at diagnosis,
diabetes status, fever, chronic enteritis and biologics treatment.
Abbreviations: DD, diagnostic delay; UC, ulcerative colitis; OR, odds ratio;
Cl, confidence interval.
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Table 6 Median Diagnostic Interval for IBD from Several Asian Population-Based Epidemiology Surveys

First Author Geographic Location Population | IBD CcD UC | UC/CD
(Year of size

Publication)

Zhao (2013) Wuhan, China 6,085,556 39

Zeng (2013) Zhongshan, China 1,498,598 25 13 0.52
Yang (2014) Dagqing, China 1,585,162 I 6l 7.04 0.12
Ng (2016) Hong Kong, China 7,413,100 3 5 1.67
Park (2019) South Korea 51,217,803 10 2 0.20
Shin (2011) South Korea 49,936,638 2 1.5 0.75
Ng (2019) 13 countries or regions in Asia-Pacific 116,653,676 4 6 3 0.50

patients present with bloody and mucus stools mostly at the beginning, alerting patients to seek help and helping doctors
identify UC as soon as possible. Second, the disease behavior of CD, such as intestinal fistula or stricture, can change and
can occur simultaneously or at different times, thereby posing a diagnostic burden. Third, some diseases, such as ITB and
infectious enteritis, have a higher prevalence in China and present similar symptoms, signs, and pathological findings,
increasing the difficulty of differential diagnosis and diagnosis of CD. An early study reported that the rate of
misdiagnosis of CD as ITB was 65%, and the rate of misdiagnosis of ITB as CD was 34% before patients underwent
surgery at PUMCH,'® indicating the difficulty in distinguishing between these two diseases. A later Korean study
revealed a growing tendency in the rate of misdiagnosis of ITB as CD from 1995 to 2015, which was probably due to the
decrease in TB incidence in South Korea.'

We found that the diagnostic interval for both CD and UC decreased over time, similar to the results of a multicenter
prospective study of CD patients in China.?® Since 2007, three editions of the Chinese guidelines for IBD diagnosis and treatment
have been issued and revised; these publications have significantly improved the accuracy of IBD diagnosis in some tertiary
medical centers in China and helped shorten the diagnostic interval. Recently, additional clinical studies on IBD have been
carried out in Chinese patients, and the results have improved the diagnostic methods.' Finally, the convenience of accessing
medical services and the establishment of a medical insurance system may shorten the diagnostic interval for patients with IBD.

Patients presenting with initial symptoms at ages 51-60 and 41-50 had the longest diagnostic intervals among CD and
UC patients, respectively. Patients with a younger age at first symptom onset had shorter diagnostic intervals, which was also
found in some studies in which age >40 years at onset was a risk factor associated with DD.*** Considering that the
incidence rate of IBD peaks at age 2040, when bloody and mucus stools, abdominal pain, weight loss, anemia or fever
occurred in young people, it is more likely that doctors will associate these manifestations with IBD. On the other hand,
elderly individuals with the above presentations were considered to have chronic enteritis or other malignant diseases other
than IBD at first sight. However, whether younger or older age is a risk factor remains controversial. Vavricka SR'® noted that
patients diagnosed at <40 years of age experienced a longer diagnostic interval due to similar onset symptoms as irritable
bowel syndrome. Thus, the relationship between age at first symptom onset and DD requires further investigation.

Three important findings were observed in the comparison between the delayed and non-delayed CD groups. First,
more patients in the delayed group underwent appendectomy before CD diagnosis. The removal of the appendix
temporarily relieves intestinal inflammation or interrupts the immune system of the digestive tract, which is important
in IBD development.”® Moreover, pathologists may overlook the pathological findings of CD because of the lack of
specific microscopic features, leading to misdiagnosis and DD. In addition, more patients in the non-delayed group had
fever at the beginning, indicating that fever is an important symptom that physicians should be aware of. Third, a few
patients with CD receive anti-TB treatment before being diagnosed with CD, and making a differential diagnosis is still
a challenging issue, especially when biologics are increasingly used to treat CD in China. Developing better diagnostic
tools with higher sensitivity and specificity is challenging and can be an opportunity.

For UC, more patients initially had fever in the non-delayed group, similar to that in the CD group. Although IBD can
cause inflammation of the intestine, it can be accompanied by systemic manifestations, such as fever, weight loss, weakness,
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and anemia, and doctors should pay attention to this condition. In addition, UC and chronic enteritis are challenging
conditions, and endoscopy or imaging studies may help to confirm this phenomenon.

The advantage of our survey was the establishment of a retrospective cohort with systematic follow-up, in which we
not only estimated the trend of the diagnostic interval of UC for the first time, but also established a foundation for
tracing patients’ outcomes in the future. Nevertheless, this study has several limitations. Owing to the retrospective
design and single-center recruitment, recall bias occurred in the description of the first symptoms. Since PUMCH is
a well-known tertiary center, hospitalized patients are usually seriously ill and have already undergone a few referrals;
overestimation of the diagnostic interval and rate of adverse events has rarely been avoided. In addition, the mismatch
between the codes and diagnoses may result in the absence of patients with IBD without a code of K50 or K51.
Additionally, we did not separate the diagnostic interval into two parts: patient-dependent and physician-dependent.
Finally, some socioeconomic factors, such as educational level, occupation, and income, which may influence the
diagnostic interval, were not included in this study and require further investigation.

Conlcusions

In summary, the diagnostic interval for IBD decreased, and CD patients had a longer interval than UC patients did. DD in IBD
patients is due to various factors, including initial symptoms and age at symptom onset. Differential diagnosis of IBD remains
a difficult issue, especially in China, where tuberculosis and infectious enteritis are endemic. Comprehensive scoring systems
that have been validated in Chinese IBD cohorts are essential for differential diagnoses. The promotion of national guidelines
and academic activities may help narrow the gap in diagnostic quality across the entire country.
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