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Background: Patients with inflammatory bowel disease (IBD) can develop a series of complications
over time, including fistulas and perforation, strictures and pseudopolyp formation. Whether there are
some effective and economical routine inspection indicators for the early prediction and prevention of
complications has clinical significance and is worth exploring.

Methods: A total of 592 newly diagnosed IBD patients [153 with ulcerative colitis (UC), 439 with Crohn’s
disease (CD)] were enrolled in a retrospective study. We compared the baseline characteristics (age at
diagnosis, sex, clinical disease location and stage), serum C-reactive protein (CRP) level, serum erythrocyte
sedimentation rate (ESR) level, total white blood cell (WBC), eosinophil (EOS) and platelet (PLT) counts
for all IBD patients. And we evaluated the correlation between these routine parameters and the occurrence
of clinical complications (including fistula, perforation, stricture, pseudopolyps or cancerous changes) in the
course of IBD by univariate and multivariate analyses. Moreover, we constructed a dual parameter prediction
system for complication’s verification.

Results: We demonstrated that higher serum CRP levels and total WBC counts independently indicated
a higher hazard for the earlier occurrence of pseudopolyp formation in UC patients. Likewise, higher serum
ESR and lower eosinophil count predicted the development of fistulas in CD patients, and higher serum
ESR and PLT counts accounted for CD patients’ strictures.

Conclusions: Novel predictive models including CRP level, ESR, WBC count, PLT and eosinophils were
structured to predict complications in IBD, which might enable more aggressive treatment for patients at
risk.
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Introduction ulcerative colitis (UC) and Crohn’s disease (CD). The
severity of the course of IBD is highly variable, with some

Asia, where some countries are undergoing rapid patients developing devastating complications and a sizeable

urbaniszation and adoption of an industrialized lifestyle, minority experiencing an indolent course (1-3). The main
is witnessing an increase in the annual incidence of complications of CD include intestinal obstruction, colon

inflammatory bowel disease (IBD), including both cancer, fistula and etc. And perforation, fistula, cancerous
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changes, pseudopolyp formation, toxic megacolon and
stenosis disease was defined as the main complication of
UC. Complications of IBD can lead to shock, the need for
abdominal surgery, or even sudden death. The ultimate
goal of medical therapy in IBD, beyond achieving clinical
response and sustained remission, is to alter the natural
history of the disease; that is, slowing or preventing the
occurrence of complications is of great importance (4).

Disease progression and complications could be
affected by recent advances in early intervention with
immunosuppressant and biological anti-inflammatory
therapies (5,6). However, the treatment of all patients with
biologics and/or combination therapy is economically
unsustainable and would risk exposing those with an
indolent disease course to unnecessary risks or side effects of
potent therapy. Currently, there is a paucity of data that can
guide clinicians dealing with this condition (7). Therefore,
the challenge we face lies in the development of diagnostic
tools to identify patients who are at risk of developing a
complicated disease course and who will be appropriate
candidates for more aggressive therapy.

IBD is a polygenic disorder with hundreds of risk loci
identified by numerous genome-wide association studies
(GWASs), led by the discovery of NOD2, and more than 200
susceptibility genes have been identified so far (8-10). Given
the wide range of phenotypes and the diverse spectrum
of disease behaviour within the conditions we currently
label CD and UC, it is becoming increasingly clear that
different biomarkers and phenotypic characteristics at IBD
diagnosis could assist in greater predictive ability (11-16).
However, these genetic contributions together likely explain
only 19-26% of the hereditary variance of IBD (17), and
the risk of disease development or the expression of a
specific phenotype in a CD/UC patient are not predicted
or understood solely by genetic risk. Additionally, many of
these tests are investigational, expensive and not routinely
available. Importantly, in addition to unravelling novel
aspects of disease pathogenesis, we urgently require
novel clinical signatures to allow better classification of
clinically relevant disease entities. Complex interactions
among susceptibility genes and the environment could
lead to inappropriate immune activation with an infiltrate
of immune cells and a severe massive production of pro-
inflammatory cytokines contributes to the development of
IBD, which may cause severe repeating local tissue damage
and triggered the onset of different complications. Studies
have shown that WBC count, CRP and ESR could reflect
the activity of colon lesions and the severity of disease,
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as well as currently known to associate with immune
function (18-20). Could these parameters also be predictors
of IBD complications?

In our current study, we used the above indicators
present at the diagnosis of CD and UC to predict the
occurrence of complications rather than the severity of
disease, and we furtherly classified white blood cells, and
combined with significant independent predictors to further
refine the prediction model in Chinese IBD patients. We
confirmed that instead of costly examination techniques and
expensive biomarkers, these simple parameters could be an
economical predictor of IBD complications. We present the
following article in accordance with the STROBE reporting
checklist (available at https://atm.amegroups.com/article/
view/10.21037/atm-22-123/rc).

Methods
Study population criteria

We performed a single-centre retrospective cohort study
of untreated IBD patients who were hospitalised at Ruijin
Hospital Affiliated to Shanghai Jiao Tong University
School of Medicine between January 2012 and June 2018
who were able to undergo total colonoscopy, and have a
good compliance with disease treatment, available for new
biologics. Patients with unclassified IBD were excluded,
as were patients with incomplete information in clinical
records, laboratory tests or with obvious cachexia. All
cases were diagnosed based on clinical presentation and
radiological, endoscopic and pathological criteria by an
expert gastroenterologist (1,2). Follow-up was conducted
by hospitalization and telephone contact. All procedures
performed in this study involving human participants were
in accordance with the Declaration of Helsinki (as revised in
2013). The study was approved by the Ethics Committee at
Ruijin Hospital Affiliated to Shanghai Jiao Tong University
School of Medicine (approval ID: 2014-Clinical Ethics
Review No.16a). Individual consent for this retrospective
analysis was waived.

A complication of CD was defined as one of the
following: penetrating disease, stricturing disease, perianal
manifestation or abdominal surgery. A complication of
UC was defined as: perforation, fistula, cancerous changes,
pseudopolyp formation or stenosis. Patients with any
complications on first diagnosis were excluded. Within
the 6-year period reviewed, 648 consecutive patients were
first diagnosed with IBD at Ruijin Hospital Affiliated to
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Shanghai Jiao Tong University School of Medicine. Of
them, 56 were excluded because of incomplete data. In total,
592 newly diagnosed patients, comprising 153 UC patients
and 439 CD patients, were included in this study.

Phenotype data collection and optimal cut-off settings

The following clinical factors were recorded on the first
day of initial hospitalisation: sex, age, routine blood
parameters, serum ESR; serum CRP level, lesion site and
disease severity. The severity of disease was assessed using
the Lichtiger score for patients with UC, and the Crohn’s
Disease Activity Index for patients with CD. As there are no
established criteria for using routine data for complication
prediction in IBD, we next determined the optimal
cut-off values based on receiver operating characteristic
(ROC) analysis. This curve is drawn using sensitivity (t)
and 1 — specificity (t), which are obtained from various
cut-off values of a biomarker a time t. By using these
measurements, a time-dependent ROC curve can be drawn
at any time. The Youden index method was used to calculate
optimal cut-off values.

Statistical analysis

We used SPSS version 22.0 for all statistical analyses
(IBM Corp., Armonk, NY, USA). Descriptive statistics
included the calculation of median values (range) for
all continuous variables. The categorical variables were
summarised using absolute frequencies and percentages
and compared with the Chi-square test. We used Pearson’s
test for bivariate correlational analysis and one-way analysis
of variance test for means and standard deviations (SD),
with the interquartile range representing continuous
variables. Univariate analysis (with logistic regression) was
performed to identify the variables that were associated
with complications of IBD. Risk factors were identified
after the univariate analysis. Next, multivariate analysis
with logistic regression and a forward likelihood ratio
test was performed to determine independent risk factors
closely associated with the incidence of complications.
All the independent variables with significance in the
univariate analysis were introduced in stepwise manner
to the multivariate analysis to identify predictors of IBD.
Finally, the predicted probability for IBD complications
was used for the evaluation of predictive ability. P<0.05 was
considered significant in this study.
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Results
Patients’ characteristics and clinical complications

Within the 6-year period reviewed, 648 consecutive patients
were first diagnosed with IBD at Ruijin Hospital Affiliated
to Shanghai Jiao Tong University School of Medicine.
Of them, 56 were excluded because of incomplete data,
poor treatment compliance or obvious cachexia. In total,
592 newly diagnosed IBD patients (153 with UC, 439
with CD) were included, with a median follow-up time of
69.6 months. There were 319 male patients (72.7%) and
120 (27.3%) female patients with CD, and 99 (64.7%) and
54 (35.3%) respectively with UC. In general, the mean age
at hospitalization was 34.19+11.73 years in CD patients, and
45.93+15.6 years in UC patients. Lesion location, severity
and routine laboratory data on admission [i.e., white blood
cell (WBC) count, haemoglobin (Hb), platelet (PL'T) count,
serum CRP level and ESR] are listed in Table 1.

During the observation period, most patients were
hospitalized multiple times for additional treatment.
As shown in Table 1, for CD patients, the incidence for
strictures was 330/439 (75.1%), 124/439 (28.2%) for
fistulas, 17/439 (3.87%) for perforations, and 68/439
(15.5%) for abdominal surgery. For UC patients, the
incidence for pseudopolyp formation was 59/153 (38.5%),
21/153 (13.7%) for strictures, 3/153 (1.96%) for fistulas,
1/153 (0.65%) for cancerous change, and 11/153 (7.1%) for
abdominal surgery rate. None of the patients died as a result

of IBD.

Differences in routine laboratory parameters between CD
and UC patients

Because the pathogenesis and mechanism of UC and CD
are not exactly the same, to explore whether there were any
differences between them in the routine laboratory data,
we first analysed the WBC counts, Hb levels, PL'T counts,
serum CRP levels and ESR on admission for the CD and
UC patients. As shown in Figure 1, the WBC count of UC
patients was significantly higher than that of CD patients
(P<0.0001), specifically manifested as increased lymphocytes
(P<0.0001), neutrophils (P<0.0001) and monocytes
(P=0.0248). In addition, the CRP level in the UC group was
also increased significantly compared with that in the CD
group (P=0.0369).

IBD is characterised by an intestinal immune cell
infiltrate, and gut homing of lymphocytes has been
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Table 1 Baseline characteristics of patients and laboratory data on admission

Baseline characteristics

Crohn’s disease (n=439)

Ulcerative colitis (n=153)

Sex (male/female)
Age at hospitalization (years)
Stage (mild/moderate/severe)
Location (colon/others)
Laboratory data
White blood cell count (10%/uL)
Neutrophil count
Monocyte count
Lymphocyte count
Eosinocyte count
Basophil count
Haemoglobin (g/dL)
Platelet count (10*/pL)
Serum CRP
Serum ESR
Complication
Stricture (yes/no)
Fistula (yes/no)
Perforation (yes/no)
Cancerous changes (yes/no)
Pseudopolyp formation (yes/no)

Abdominal surgery (yes/no)

319/120 99/54
34.19+11.73 45.93+15.6
130/186/123 41/42/70

235/204 82/71

6.52+2.47 7.79+2.77
4.36+2.09 5.30+2.64
0.50+0.24 0.55+0.27
1.47+0.63 1.70+0.57
0.15+0.12 0.19+0.22
0.018+0.029 0.02+0.22

117.47+23.07
281.59+95.05

119.59+23.99
268.85+93.37

20.81+28.48 27.41+£42.78
22.09+20.97 22.23+24.35
330/109 21/132
124/315 3/150
17/422 -
- 1/152
- 59/94
68/371 11/142

Data are expressed as means + SD. CRP, C-reactive protein; ESR, serum erythrocyte sedimentation rate.

recognised as a promising target for therapy. A variety
of approaches targeting leukocyte trafficking have been
studied, with variable success (21,22). Anti-integrin therapy
blocks the action of integrin on the surface of circulating
immune cells and endothelial cell adhesion molecules,
thereby inhibiting the interactions between leukocytes
and intestinal blood vessels. For instance, vedolizumab, a
humanised anti-a4p7-integrin antibody, has demonstrated
efficacy in patients with IBD and has an excellent safety
profile (23-25). Inspired by the differences between the UC
and CD groups in terms of leukocytes, it may be possible to
further refine the method of leukocyte trafficking treatment
in the future to obtain the best curative effect.

© Annals of Translational Medicine. All rights reserved.

Comparison of complication and non-complication groups
of CD patients

We analysed the routine parameters between CD patients
with and without fistula, perforation or stricture. On
admission, patients with fistula had a higher serum ESR
(P=0.0221) and a lower eosinophil count (P=0.0121)
(Figure 24). Similarly, patients with a higher ESR had a
higher rate of fistula incidence (P=0.002), and a higher
eosinophil count may have a protective effect on fistula
development (P<0.001) (Figure 2B). For patients with
stricture complications, serum ESR and PLT count were
associated with their occurrence (P=0.0322 and 0.0089,
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Figure 1 Differences in routine laboratory parameters between CD and UC patients. Differences in serum ESR and CRP level, WBC count
(including lymphocytes, neutrophils, monocytes, eosinophils and basophil), RBC count, and PLT count, on admission between CD and UC
patients. *, P<0.05; ****, P<0.0001. CD, Crohn’s disease; UC, ulcerative colitis; CRP, C-reactive protein; ESR, erythrocyte sedimentation
rate; WBC, white blood cell; RBC, red blood cell; PLT, platelet; NS, not significance.
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Figure 2 Comparison of complication and non-complication groups of CD patients. (A) Patients with fistulas had a higher serum ESR
(P=0.0221) and a lower eosinophil count compared with patients without fistulas (P=0.0121); (B) patients with a higher ESR level or lower
eosinophil count had a higher rate of fistula incidence (P=0.002 and P<0.001, respectively); (C) patients with strictures had a higher serum
ESR (P=0.0322) and PLT count (P=0.0089) compared with patients without strictures; (D) association of increased serum ESR and PLT
count and the occurrence of strictures (P<0.001 and 0.003, respectively). CD, Crohn’s disease; ESR, erythrocyte sedimentation rate; PLT,
platelet.
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Figure 3 Comparison of pseudopolyp and non-pseudopolyp groups of UC patients. (A) Serum CRP levels, as well as WBC counts were

greatly increased in patients with pseudopolyps compared with those without pseudopolyps (P=0.0103 and 0.0142, respectively); (B)

association of higher serum CRP levels and WBC counts with higher rates of pseudopolyp formation (P=0.001 and 0.006, respectively); (C)

analysis of different types of WBCs showed that neutrophil counts were greatly increased in patients with pseudopolyps (P=0.02), and the

same was true for monocytes (P=0.0251). UC, ulcerative colitis; CRP, C-reactive protein; WBC, white blood cell.

respectively) (Figure 2C). Likewise, when we conducted
stratification analysis according to ESR and PLT level,
we also concluded that their increase could predict
the occurrence of complications (P<0.001 and 0.003,
respectively) (Figure 2D). There were no significant
differences in serum CRP level, HB, haematocrit, or other
WBC counts on admission between the complication and
non-complication groups of CD patients.

Comparison of pseudopolyp and non-pseudopolyp groups of
UC patients

Pseudopolyps, as the most common complication in UC
patients, can be an indirect marker of repeated episodes
of severe inflammation and excessive healing processes,
and their incidence rises with more extensive colitis (26).
Thus, it would be helpful to know which indicators can
predict pseudopolyp formation. In our study, we found that
higher serum CRP level and WBC counts were associated
with higher pseudopolyp formation rates (P=0.0103 and
0.0142, respectively) (Figure 34); moreover, similar results
were obtained when stratified grouping was conducted

© Annals of Translational Medicine. All rights reserved.

according to the level of serum CRP and WBC count
(P=0.001 and 0.006, respectively) (Figure 3B). In addition,
analysis of the relationship with other routine parameters
showed that neutrophil counts were greatly increased in
patients with pseudopolyps (P=0.0200), and the same was
true for monocyte counts (P=0.0251) (Figure 3C). We also
investigated the occurrence of intestinal stricture, but
unfortunately, no valuable predictors were found. Other
complications, including fistula, perforation, and cancerous
changes, were rare, and no further analysis was performed.

Univariate and multivariate analysis for predictors of
complications in patients with UC/CD

To further evaluate the predictive ability of the markers
identified above, we conducted univariate and multivariate
logistic regression analyses and considered potential
confounders: age at diagnosis, sex, clinical disease location
and stage for all IBD patients, adding serum CRP level
and WBC count for UC patients, and serum ESR and
eosinophil and PLT counts for CD patients.

As shown in Table 2, stage, serum CRP level and WBC
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Table 2 Predictive factors for intestinal polyps of colitis in univariate and multivariate logistic regression analyses

Variable Category Patient Univariate analysis Multivariate analysis
number QR 95% Cl P value OR 95% Cl P value
Age <40/240y 57/96 0.619 0.311-1.234 0.173 0.527 0.247-1.125 0.098
Sex Male/female 99/54 0.707 0.354-1.414 0.327 0.625 0.295-1.322 0.219
Stage <6/=6 points 83/70 0.511 0.264-0.989 0.046* 0.733 0.350-1.537 0.411
Location Total colon/others 82/71 0.858 0.446-1.650 0.646 1.258 0.592-2.673 0.551
CRP <12.85/212.85 91/62 0.312 0.158-0.616 0.001* 0.365 0.170-0.782 0.010*
WBC <7.895x10%=7.895x10° 91/62 0.396 0.202-0.774 0.007* 0.507 0.243-1.058 0.070

*, P<0.05 was considered significant. P values were calculated by univariate and multivariate binary logistic regression analysis. Cl,
confidence interval; OR, odds ratio; CRP, C-reactive protein; WBC, white blood cell.

Table 3 Predictive factors for fistula in Crohn’s disease in univariate and multivariate logistic regression analyses

Univariate analysis Multivariate analysis

Variable Category Patient number

OR 95% ClI P value OR 95% ClI P value
Age <40/=40y 319/120 1.062 0.664-1.696 0.803 1.118  0.681-1.836 0.660
Sex Male/female 151/288 1.059 0.685-1.637 0.797 0.811  0.504-1.305 0.389
Stage Severe/others 123/316 0.787 0.499-1.239 0.301 0.776  0.485-1.241 0.290
Location Colon others 235/204 0.586 0.383-0.898 0.014* 0.616  0.393-0.964  0.034*
ESR <20.5/=20.5 273/166 0.521 0.342-0.796 0.003* 0.544  0.348-0.850  0.007*
EOS <0.155x10%20.155x10° 274/165 0.504 0.319-0.796 0.003* 0.459  0.285-0.739  0.001*

*, P<0.05 was considered significant. P values were calculated by univariate and multivariate binary logistic regression analysis. Cl,

confidence interval; OR, odds ratio; ESR, serum erythrocyte sedimentation rate; EOS, eosinophil.

count were associated with UC patients’ pseudopolyp
formation in univariate analysis. After adjusting the
prognostic covariates by multivariate Cox regression, a
higher serum CRP level continued to be associated with
pseudopolyp formation, and this was independent of disease
stage (P=0.01). With regard to CD patients’ complications,
lesion location, serum ESR and eosinophil level could predict
fistula; in addition, older age, more severe lesions, and higher
ESR and PLT count could indicate stricture, which were all
true in both univariate and multivariate analyses (Tables 3,4).

Dual parameter prediction system verification

Based on our findings, we had a preliminary indication that
blood tests routinely used for IBD patients in the clinical
setting could act as predictors of complications; that is,
higher serum CRP levels and WBC counts were associated

© Annals of Translational Medicine. All rights reserved.

with pseudopolyp formation in UC patients, whereas in CD
patients, higher serum ESR and lower eosinophil counts
were associated with fistula, and higher serum ESR and
PLT counts were associated with stricture. To optimise
the predictive capability, we constructed united predictive
models. As shown in Figure 44, patients with high CRP
level and WBC count had a higher frequency of polyps
than other UC patients (P=0.001). For the CD patients,
those with a higher ESR and platelet count had a higher
incidence of strictures (P<0.001) (Figure 4B). Similarly, we
demonstrated that a possible combination of a higher ESR
and lower eosinophil count indicated a higher incidence
of fistula than other combinations (P<0.001) (Figure 4C).
Our data therefore suggested that the combination of
two routine clinical parameters increased their predictive
accuracy, which could be an additional tool in identifying
IBD patients at risk for complications.

Ann Transl Med 2022;10(4):185 | https://dx.doi.org/10.21037/atm-22-123
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Table 4 Predictive factors for stricture in Crohn’s disease in univariate and multivariate logistic regression analyses

Li et al. Prediction of complication occurrence in IBD

Univariate analysis

Multivariate analysis

Variable Category Patient number

OR 95% CI P value OR 95% ClI P value
Age <40/=40y 319/120 0.497 0.287-0.861 0.013* 0.466 0.262-0.829  0.009*
Sex Male/female 151/288 1.225 0.767-1.958 0.395 0.867 0.520-1.446 0.584
Stage Severe/others 123/316 0.522 0.304-0.896 0.018* 0.524 0.301-0.912 0.022*
Location Colon/others 235/204 0.713 0.460-1.106 0.131 0.858 0.537-1.371 0.521
ESR <18.5/>18.5 259/180 0.423 0.261-0.685 0.000* 0.500 0.298-0.840  0.009*
PLT <328x10°/=328x10° 313/126 0.457 0.265-0.790 0.005* 0.521 0.290-0.937  0.029*

*, P<0.05 was considered significant. P values were calculated by univariate and multivariate binary logistic regression analysis. Cl,
confidence interval; OR, odds ratio; ESR, serum erythrocyte sedimentation rate; PLT, platelet.
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Figure 4 Dual parameter prediction system verification. (A) Patients with UC and both a high CRP level and a high WBC had a higher
frequency of polyps than other UC patients (P=0.001); (B) for patients with CD, those with both a higher ESR and higher PLT count had a
higher incidence of strictures (P<0.001); (C) CD patients with the combination of a higher ESR and a lower eosinophil count had a higher
incidence of fistulas than those with other combinations (P<0.001). UC, ulcerative colitis; CRP, C-reactive protein; WBC, white blood cell;
CD, Crohn’s disease; ESR, erythrocyte sedimentation rate; PLT; platelet.

Discussion

IBD significantly affects and impairs patients’ quality of life,
such as access to health care, education, employment and
relationships. Several treatments are currently available for
treating IBD patients, primarily including aminosalicylates,
systemic corticosteroids, topical corticosteroids, antibiotics
and immunomodulators. With limited efficacy, no cure
is currently available, moreover, patients with IBD
also frequently suffer from extra complications such as
perforation, fistula, pseudopolyp formation, stenosis or
cancer, which aggravates the burden and worries of IBD
patients. Such outcomes are very difficult to treat once
they develop, due to a lack of specific drugs, often require
surgery or endoscopic treatment, commonly recur after
surgery, and dramatically affect the quality of life of patients

© Annals of Translational Medicine. All rights reserved.

(27,28). Although many of these untoward complications
may, in theory, be mitigated by screening patients, given the
heterogeneous nature of IBD, therapeutic requirements vary
considerably, and we have limited capacity to economically
predict disease progression for individual patients despite
years of investigation (29). Accordingly, the identification
of inexpensive and reproducible clinical markers to stratify
patients for individualisation of therapy in IBD should be
an ongoing process because it may influence important
therapeutic outcomes.

As we all know, cytokines are key mediators of cellular
immune response in the intestine and can be used in new
potential predictor and therapeutic targets for chronic
intestinal inflammation complications, more biological
therapies that target different molecular pathways aside

Ann Transl Med 2022;10(4):185 | https://dx.doi.org/10.21037/atm-22-123
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from TNF blockade have been developed, such as those
targeting Interleukin (IL)-6, IL-12/IL-23 pathway and
IL-17. Although cytokines can reflect immune activity
to a certain extent, more entries need to be detected and
the price is relatively expensive, not all medical facilities
are equipped for testing. A routine blood examination is
one of the most rapid, convenient and inexpensive clinical
examinations that can reflect a patient’s inflammatory status
and other blood conditions.

To our knowledge, WBC count, CRP level, and ESR,
despite being highly sensitive but not very specific, are the
most commonly used indicators to establish the diagnosis
and assess disease activity during routine clinical workup
for IBD patients. However, their use as biomarkers for IBD
complications has a number of considerations, because an
enhanced level of CRP or ESR has also been reported in
patients with other inflammatory conditions beyond the
colon (19,30,31). In this study, we investigated whether
blood tests routinely used for IBD patients in the clinical
setting could predict disease-related complications, defined
as the occurrence of fistulas, strictures and pseudopolyps.
We found that a higher serum CRP level and WBC count
determined at diagnosis independently indicated a higher
hazard for the earlier occurrence of pseudopolyp formation
in UC patients, and the predictive effect was stronger if both
indicators increased simultaneously. Moreover, many lines
of research have clearly demonstrated that PLIs are potent
immune modulators and effectors, and may play a role in
the pathogenesis of IBD (20,32-34). We demonstrated
that higher serum ESR and PLT counts were associated
with CD patients’ strictures, which is consistent with the
results of previous similar studies (35,36). Of note, we
also demonstrated that higher serum ESR combined with
decreased eosinophil count might indicate more specifically
CD patients who may progress to fistula. To date, a number
of studies have suggested that eosinophils contribute to
the pathogenesis of gastrointestinal inflammation due to
a broad range of biologically active mediators, including
antimicrobial, pro-remodelling or anti-inflammatory factors
released by eosinophils (37,38). Increased numbers of
mucosal eosinophils in IBD have also been investigated; for
instance, eosinophil activation in tissues could participate
in early mucosal damage and disrupt the mucosal barrier
(39,40). However, there are no available studies concerning
such an analysis, and therefore our findings may assist in
predicting IBD complications more accurately.

The limitation of the present study was the small number
of participants, so the results may not be relevant to the
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general population. However, these promising findings
should be validated in a multicentre study.

Conclusions

A comprehensive evaluation of routine clinical parameters
of complete blood counts was performed in IBD patients.
Serum CRP level, ESR, WBC count, PLT count and
eosinophil count appear to be promising predictors of IBD
complications. These biomarkers have the advantage of
being routinely available, non-invasive and low-cost, which
will benefit patients both clinically (rational application of
biological agents and immunosuppressants; minimizing the
sequelae of complications) and financially.
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