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Symptoms of anxiety and
depression associated with steroid
efficacy and clinical outcomes in
patients with inflammatory bowel
disease
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and Yan Zhang*

Department of Gastroenterology, West China Hospital, Sichuan University, Chengdu, Sichuan, China

Background: Anxiety and depression symptoms are very common in patients with
inflammatory bowel disease (IBD). We aimed to explore the impact of anxiety and
depression on the efficacy of medications, as well as IBD-related poor outcomes.

Method: This was a prospective longitudinal observational study. Hospital Anxiety
and Depression Scale was used to assess anxiety and depression symptoms.
Logistic regression analyses were used to assess the association between anxiety/
depression and the response to different medications. Kaplan—Meier survival
analysis and Cox regression model were applied to analyze the relationship
between anxiety/depression and IBD-related poor outcomes, which were defined
as urgent IBD-related hospitalization, IBD-related surgery, or death.

Results: A total of 325 IBD patients were enrolled, 118 of whom were treated with
corticosteroids, 88 with azathioprine/6-mercaptopurine (AZA/6-MP), and 147 with
anti-TNF agents. Anxiety/depression symptoms were found to be significantly
related to steroid resistance, but independent of AZA/6-MP and anti-TNF agents
nonresponse. There was a significant association between anxiety/depression
symptoms and IBD-related poor outcomes. Coexisting with anxiety/depression
symptoms was an independent influencing factor of steroid resistance and IBD-
related poor outcomes.

Conclusion: IBD patients with anxiety/depression symptoms were at a higher risk
of developing steroid resistance and IBD-related poor outcomes. Future studies
are needed to explore whether interventions for anxiety and depression will
improve their response to medications and change their prognosis.

inflammatory bowel disease, depression, anxiety, steroid resistance, HADS

1. Introduction

Inflammatory bowel disease (IBD), which includes Crohn’s disease (CD) and ulcerative
colitis (UC), is a chronic inflammatory disease of the gastrointestinal tract characterized by
episodes of relapse and remission. A growing number of studies have suggested that IBD is
highly associated with psychiatric disorders like anxiety and depression (1-5). Patients with a
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history of depression were more likely to be diagnosed with IBD, and
certain antidepressants could protect against IBD (1). The prevalence
of depression is reported to be 22-25% and anxiety is reported to
be 32-35% in patients with IBD (3, 4). Compared to the general
population, patients with IBD have two times the risk of developing
anxiety and depression (5). Patients with active disease also had an
increased prevalence of depression and anxiety compared with those
in remission (3, 6). Besides, IBD patients with anxiety and/or
depression are more likely to need treatment and medical resources,
and are more challenging to manage (7).

The increased incidence of anxiety and depression in IBD raises
the possibility that this condition has an impact on the disease
progresses. Some demographic and clinical factors are reported linked
to a worse outcome in IBD. For instance, smoking, being diagnosed
at a young age, and having perianal disease are risk factors for more
severe disease and recurrence in CD (8, 9); younger age and basal
plasmacytosis in histological biopsies are associated with relapse in
UC (10, 11). But more recently, a growing number of studies have
shown that anxiety or depression may increase the risk of poor disease
outcomes such as relapse, hospitalization, and intestinal surgery (12—
15). A newly published meta-analysis of 9,192 patients also revealed
that anxiety and depression were linked to a significantly increased
probability of escalation of therapy and emergency department
attendance (16). However, a large retrospective study did not discover
a connection between them (17).

The complex interaction between psychological disorders and
IBD may involve neuroendocrine pathways, including the
hypothalamic-pituitary-adrenal (HPA) axis and the central,
peripheral and autonomic nervous systems (18). Psychogenic stressors
can induce HPA axis activation and neurotransmitter changes in the
brain, and ultimately promote the development of glucocorticoid
resistance through impaired glucocorticoid receptor (GR) function
(19). Also, symptoms of anxiety and depression among individuals
without a psychiatric diagnosis are associated with abnormal cortisol
responses (20). Even though several molecules have reportedly been
linked to glucocorticoid resistance in IBD, the findings are still
inconsistent (21). Yet, it is unknown if anxiety and depression would
promote glucocorticoid resistance in IBD.

Corticosteroids are the first-line agents for the induction of
remission in IBD patients with moderate to severe activity (22). Other
important therapeutic agents include immunosuppressants and
biologics. However, the association between symptoms of anxiety and
depression and the medication efficacy, particularly corticosteroids,
have not been reported in IBD. Additionally, their influence on the
disease prognosis needs to be further investigated. Therefore,
we conducted a prospective cohort study to explore these issues.

2. Methods
2.1. Patients and study design

This is a prospective longitudinal observational study including
patients in West China Hospital of Sichuan University, the largest IBD
center in Southwest China, between January 2020 and November
2021. The inclusion criteria were as follows: (1) patients were
diagnosed with IBD according to the third European Evidence-based
Consensus on Diagnosis and Management of Crohn’s disease and
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Ulcerative Colitis (23, 24); (2) patients who were willing to participate
in our study and can understand and complete the Hospital Anxiety
and Depression Scale (HADS) questionnaire; (3) age> 18years.
Patients who met any of the following criteria were excluded: (1)
concomitant with other psychiatric disorders (e.g., bipolar disorders
and schizophrenia) other than anxiety or depression disorders. (2)
patients with severe chronic diseases (e.g., chronic heart failure and
chronic obstructive pulmonary disease), other immune disorders
or cancer.

At enrolment, patients were asked to complete the HADS
questionnaire at the time of the first clinical encounter recorded
within this study period. Laboratory tests and endoscopy would also
be completed in the next few days to assess the severity of the disease
and microbial infection. Baseline characteristics were collected at the
time of enrolment and before treatment begins, including current age,
gender, BMI, tobacco use, disease type (CD and UC), previous surgery
and other clinical features, and laboratory studies. Patients with
anxiety and/or depression symptoms were defined as HADS-anxiety
(HADS-A) and/or HADS-depression (HADS-D) score > 8, while both
HADS-A and HADS-D score <8 were defined as without anxiety or
depression symptoms. The severity of disease was assessed using the
Mayo Clinic score for UC (25) and CD activity index (CDAI) for CD
(26). Clinical remission was defined as Mayo <3 or CDAI <150, and
clinical active was defined as Mayo >3 or CDAI >150. The endoscopic
score was evaluated by the Simple Endoscopic Score for Crohn’s
disease (SES-CD) and Ulcerative Colitis Endoscopic Index of Severity
(UCEIS) respectively. Endoscopically active was defined as SES-CD >3
for CD and UCEIS >1 for UC. Previous surgery included any resection
of a part of the gut, stricturoplasty, and fistulectomy or fistulotomy.
Patients’ treatment regimens were recorded after admission, including
5-aminosalicylate acid (5-ASA), corticosteroids, azathioprine/6-
mercaptopurine (AZA/6-MP), methotrexate, biological agents
(infliximab, adalimumab, ustekinumab, and vedolizumab) and enteral
nutrition. Subsequent clinical and treatment data were collected
during the follow-up medical visits. Clinicians who followed patients
were blinded to the results of the patients’ HADS scores at the time of
recruitment. The study endpoints included the occurrence of
treatment non-response and IBD-related poor outcomes. A flowchart
of the study design was shown in Figure 1.

2.2. Treatment efficacy and IBD-related
poor outcomes measurement

Steroid resistance was identified in patients who had no disease
remission within the 4weeks of treatment with the equivalent of
40-60mg (0.75-1 mg/kg) prednisone daily, or as a result of a transition
to alternative medical therapy (i.e., biologicals or cyclosporine) or
required surgery during this period (23, 27). Resistance to AZA/6-MP
was identified as a lack of clinical improvement or relapse despite
thiopurines at an appropriate dose for at least 3months (i.e.,
azathioprine 2-2.5 mg/kg/day or mercaptopurine 1-1.5 mg/kg/day in
the absence of leukopenia) (27). Primary nonresponse to anti-TNF
agents was defined as a lack of clinical improvement by 12 weeks after
starting therapy accompanied by an alteration of therapeutic approach
(addition or escalation of corticosteroids, switch to a different agent,
or surgery) (28). IBD-related poor outcomes, including IBD-related
hospitalization, IBD-related resective surgery, or death. IBD-related
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453 IBD patients were screened
Exclusion (n=102):
59 declined to participate
37 did not complete the questionnaires
2 had malignant tumors
4 participated in other drug trial
351 were enrolled
26 were not contactable
for an interview Iié
325 remained
118 were treated with corticosteroids
88 were treated with AZA/6-MP
147 were treated with anti-TNF agents
49 were treated with other drugs (38 5-ASA, 2 Vedolizumab,
3 methotrexate, 6 enteral nutrition)
FIGURE 1
Flow chart for the study participants’ enrollment.

hospitalization was an unscheduled admission including an overnight
stay with a diagnosis of CD or UC as the most responsible or
primary diagnosis.

2.3. Outcomes

The study outcomes were to investigate the association between
anxiety/depression symptoms and (1) the nonresponse to medications,
including corticosteroids, AZA/6-MP, and anti-TNF agents, as well as
(2) the occurrence of IBD-related poor outcomes defined above.
Patients who were selected as a subgroup to analyze the efficacy of a
medications have not used it in the latest 3 months before enrollment.
Corticosteroids, AZA/6-MP, and anti-TNF agents were chosen
because they are the most commonly used drugs in our hospital for
the treatment of IBD patients.

2.4. Sample size

The sample size was calculated using the PASS15 software
package. A power analysis was performed using a=0.05 and #=0.80.
Based on the results of our pre-test, the rates of steroid resistance in
patients with and without anxiety and/or depression symptoms were
0.45 and 0.2, respectively. The required sample size in the
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corticosteroids subgroup was determined to be 108. According to two
large observational studies (13, 15), we assumed the frequencies of
disease-related poor outcomes of the two groups are 29 and 16%.
Overall, 317 patients were required. A dropout rate of approximately
10% was predicted. Therefore, we planned to include more than
349 patients.

2.5. Statistical analysis

Continuous variables are reported as medians with interquartile
ranges (IQRs) and categorical variables are reported as numbers with
percentages. Mann-Whitney U test and chi-square tests/Fisher’s exact
test were used for the comparison of continuous and categorical
variables, respectively. The correlation of HADS anxiety and
depression scores was calculated by Pearson correlation analysis.
Variables that were considered clinically relevant or that had a p value
less than 0.1 in the univariate analysis were selected for the subsequent
binary logistic regression and a stepwise procedure (forward: LR) was
used to determine independent influencing factors of therapeutic
efficacy. Kaplan-Meier curves showing the cumulative incidence of
poor outcomes in patients with and without anxiety/depression
symptoms were compared by log-rank test. The Cox regression model
was applied to investigate the association between anxiety/depression
symptoms and poor outcomes by controlling for baseline demographic
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characteristics, type of IBD, disease duration, disease activity, and
previous surgery. Besides, we performed Mantel-Haenszel y* test to
explore whether there was a linear relationship between the HADS
score and the occurrence of poor outcomes. A two-tailed p value less
than.05 was considered significant. All statistical analyses were
performed using IBM SPSS 22.0 (SPSS, Inc., Chicago, IL) and
GraphPad Prism 8.0 software packages.

3. Results
3.1. Baseline characteristics

In this study, a total of 325 IBD patients, including 89 UC and 236
CD patients were finally enrolled. The median follow-up time was
18.63months (IQR: 10.05-25.93) since HADS was completed.
Baseline characteristics are shown in Table 1. The mean age of the
patients was 33+ 13 years, and 212 (65.2%) were male. Nearly 30.8%
had anxiety symptoms, and 31.4% had depression symptoms.

The median age of IBD patients with anxiety/depressive symptoms
was 30 (IQR: 24-45), which was older than the median age of 28 (IQR:
22-39) of those without (p=0.030). In contrast to patients without
anxiety/depression symptoms, those with anxiety/depression
symptoms were more likely to be in the disease active stage (p =0.006)
and had higher SES-CD/UCEIS (p=0.016, p=0.028, respectively), and
higher ESR levels (p=0.009). However, there were no statistically
significant differences in gender, BMI, tobacco use, or other clinical
features between the groups of IBD patients with and without anxiety/
depression symptoms.

We also assessed the correlation of the HADS-A and HADS-D
score, and the results showed that the two variables had a
strong correlation (r=0.767, 95% CI: 0.718-0.808, p<0.001,
Supplementary Figure S1). Seventy-eight percent of IBD patients who
reported having anxiety symptoms (HADS-A>8) also reported
having depressive symptoms (HADS-D > 8). Similarly, 76.5% of those
with symptoms of depression (HADS-D > 8) were accompanied by
symptoms of anxiety (HADS-A >8). As a result, IBD patients with
anxiety and/or depressive symptoms were placed in the same group.

3.2. Symptoms of anxiety/depression
related to glucocorticoid resistance

Of the 325 IBD patients enrolled, 118 were treated with
corticosteroids, 88 with AZA/6-MP, and 147 with anti-TNF agents,
after completing HADS. Firstly, we assessed the association between
anxiety/depression symptoms and the therapeutic efficacy of these
three medications (Figure 2A). In patients with anxiety/depression
symptoms, there were 25 (45.5%) cases of steroid resistance, 8 (20%)
cases of AZA/6-MP resistance, and 9 (19.6%) cases of primary
nonresponse to anti-TNF drugs, all of which were higher than those
without anxiety/depression symptoms. However, only steroid
resistance was shown to be statistically different between the two
groups (p=0.013), while resistance to AZA/6-MP (p=0.882) and
anti-TNF agents (p=0.913) were not. We also compared the post-
treatment CRP levels of patients in each group (Figure 2B). After
receiving corticosteroids treatment for one month, CRP levels in IBD
patients with anxiety/depression symptoms were considerably higher
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than those without (p =0.032). After 3 months of AZA/6-MP and
anti-TNF agents treatment, the differences in CRP levels between the
two groups were not statistically significant (p =0.740 and p =0.222,
respectively).

Secondly, we applied logistic regression analysis to determine the
relationship between anxiety/depression symptoms and steroid
resistance. In the univariate logistic regression analysis, anxiety/
depression symptoms, BMI, concomitant use of immunosuppressors,
and CMV-DNA positive were associated with steroid resistance
(p=0.014, p=0.014, p=0.029, p=0.036, respectively, Table 2). In
multivariate analysis, coexisting with anxiety/depression symptoms
was independently associated with steroid resistance (OR: 3.047, 95%
CI: 1.186-7.824, p=0.021, Table 2) when adjusting for covariates.
We also used multivariate-adjusted models to investigate whether
anxiety/depression symptoms were associated with the efficacy of
AZA/6-MP and anti-TNF agents. The data revealed no significant
correlation between anxiety/depression symptoms and AZA/6-MP
resistance, or anti-TNF agents nonresponse, even after adjusting for
age, sex, disease severity, and other covariates (Supplementary Table S1).

3.3. Symptoms of anxiety/depression
related to poor outcomes

During the follow-up period, poor outcomes occurred in 37/124
(29.8%) of patients with anxiety/depression symptoms, and 35/201
(17.4%) of patients without. The cumulative incidence of poor
outcomes was significantly higher in patients with anxiety/depression
symptoms (log-rank test, p=0.006, Figure 3). In the Cox regression
model, the crude hazard ratio (HR) of anxiety/depression symptoms
for poor outcomes was 1.898 (95% CI: 1.195-3.014, p=0.007). After
adjustment for demographic and clinical covariates, including age,
gender, BMI, tobacco use, disease type, disease duration, and previous
surgery, the HR of anxiety/depression symptoms for poor outcomes
remained significant (HR: 1.780, 95% CI: 1.094-2.897, p=0.020,
Figure 4). Except for anxiety/depression symptoms, active disease was
also an independent predictive factor for the incidence of
poor outcomes.

In addition, we also used Mantel-Haenszel x2 test to evaluate
whether IBD-related poor outcomes were more likely to be seen in
patients with increased anxiety or depression scores. As shown in
Figure 5, with HADS-A and HADS-D score increased, more patients
experienced IBD-related poor outcomes. The Mantel-Haenszel y test
revealed that there was a linear relationship between HADS-A and
HADS-D scores and IBD-related poor outcomes (p<0.001 and
p=0.022, respectively).

4. Discussion

This study is the first longitudinal observational study to assess the
influence of anxiety/depression symptoms on drug efficacy in
IBD. The results showed that concomitant anxiety/depression
symptoms was an independent influencing factor for the development
of steroid resistance and disease-related poor outcomes in IBD
patients, including hospitalization, resective surgery, and death. A
recent meta-analysis showed that the prevalence of anxiety and
depression symptoms in IBD patients was 33.2 and 21.6%, respectively,
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TABLE 1 Demographic characteristics.

Without symptoms of anxiety/

10.3389/fpsyt.2023.1029467

With symptoms of anxiety/

depression depression
(N=201) (N =124)

Age (years) 28 (22-39) 30 (24-45) 0.030
Gender (male) 134 (66.7%) 78 (62.9%) 0.489
BMI 18.6 (17.1-20.7) 18.3 (16.7-21.1) 0.748
Tobacco use 35 (17.4%) 23 (18.5%) 0.795
Disease type (UC) 54 (26.9%) 35 (28.2%) 0.789
Disease duration (months) 26.5 (8-72) 29 (12-77) 0.365
MAYO 10 (8-11) 11 (10-11) 0.116
CDAI 217 (141-268) 268 (191-341) <0.001
Clinical active 160 (79.6%) 113 (91.1%) 0.006
Previous surgery 47 (23.4%) 33 (26.6%) 0.511
Initial CD location
L1 (ileum) 16 (11.0%) 7 (8.0%) 0.571
L2 (colon) 22 (15.2%) 17 (19.5%)
L3 (ileum and colon) 107 (73.8%) 63 (72.4%)
Missing or unknown 2 2
Initial UC location
E1 (Proctitis) 6 (12.0%) 3 (8.6%) 0.541
E2 (Left-sided colitis) 7 (14.0%) 8(22.8%)
E3 (Pancolitis) 37 (74.0%) 24 (68.6%)
Missing or unknown 4 0
SES-CD 11 (7-15) 13 (9-18) 0.016
UCEIS 4(3-5) 5 (4-6) 0.028
Laboratory studies
Hemoglobin (g/L) 115 (96-132) 109 (88-129) 0.076
WBC (10°/L) 6.40 (4.94-8.30) 6.35 (4.94-9.01) 0.754
Platelets (10°/L) 285 (220-359) 303 (233-431) 0.084
CRP (mg/L) 13.4 (3.5-36.4) 19.2 (5.27-51.1) 0.110
ESR (mm/h) 37 (18-66) 49 (27-72) 0.009
Albumin (g/L) 37.9 (33.7-43.1) 36.1(31.8-43.2) 0.078
EBV-DNA-positive 17 (9.6%) 18 (15.7%) 0.120
CMV-DNA-positive 23 (13.0%) 18 (15.7%) 0.523
Treatment within 3 months before enrollment
5-aminosalicylate acid 71 (35.3%) 40 (32.3%)
Immunosuppressors 25 (12.4%) 20 (16.1%)
Antibiotics 12 (0.06%) 9 (0.07%)
Enteral nutrition 3(0.01%) 0 (0%)

BMI, body mass index; UC, ulcerative colitis; CD, Crohn’s disease; SES-CD, Simple Endoscopic Score for Crohn’s disease; UCEIS ulcerative colitis endoscopic index of severity; WBC, white

blood cells; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; EBV, Epstein-Barr virus; CMV, cytomegalovirus. The bold values indicate p-values less than 0.05.

based on the HADS scale (3). According to our findings, 30.8% of IBD
patients exhibited anxiety symptoms, and 31.4% had depression
symptoms. Such differences could be attributable to the inconsistent
baseline characteristics of patients between the two studies. Our
results further demonstrated that anxiety and depression symptoms
are more common in IBD patients with active disease, which was
consistent with previous findings (29).

Frontiers in Psychiatry

The reason why patients with anxiety/depression symptoms are
more likely to develop steroid resistance, as shown in our study, is not
yet clear. Corticosteroids mediate their anti-inflammatory responses
by binding to the intracellular GR (30, 31). A condition of
glucocorticoid resistance could result from a damaged GR, whether
as a result of decreased expression, decreased binding affinity to its
ligand, nuclear translocation, DNA binding, or interaction with other
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FIGURE 2

Efficacy of medications in IBD patients with and without anxiety/depression symptoms. (A) Prevalence of resistance to three medications in patients
with and without symptoms of anxiety/depression. (B) CRP levels after one month of corticosteroids therapy, three months of AZA/6-MP therapy, and
three months of anti-TNF agents therapy. IBD, inflammatory bowel disease; A/D, anxiety/depression; AZA/6-MP, azathioprine/6-mercaptopurine.

TABLE 2 Univariate and multivariate analysis of influencing factors for steroid resistance.

Variables Univariate analysis Multivariate analysis
OR (95% ClI) p value OR (95% ClI) p value

With anxiety/depression symptoms 2.667 (1.215-5.852) 0.014 3.047 (1.186-7.824) 0.021
Age (year) 1.020 (0.995-1.046) 0.122

Gender (male) 0.730 (0.327-1.628) 0.442

BMI 1.184 (1.035-1.355) 0.014 1.128 (0.973-1.307) 0.110
Tobacco use 1.143 (0.435-3.005) 0.787

Disease type (UC) 0.702 (0.326-1.514) 0.367

Disease Duration (month) 0.998 (0.990-1.007) 0.998

Previous surgery 0.321 (0.067-1.523) 0.152

Clinical active 1.750 (0.201-15.262) 0.613

Endoscopic active - 0.999

Concomitant use of 5-ASA 1.200 (0.402-3.579) 0.744

Concomitant use of IMM 0.417 (0.191-0.913) 0.029 0.663 (0.238-1.846) 0.432
CRP levels 1.001 (0.993-1.008) 0.849

ESR levels 1.002 (0.990-1.015) 0.700

Albumin levels 0.969 (0.907-1.035) 0.346

EBV-DNA positive 2.231 (0.885-5.621) 0.089 1.227 (0.399-3.767) 0.721
CMV-DNA positive 2.634 (1.104-6.282) 0.036 2.644 (0.893-7.825) 0.079

BMI, body mass index; UC, ulcerative colitis; 5-ASA, 5-aminosalicylic acid; IMM, immunosuppressor; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; EBV, Epstein—Barr virus;
CMYV, cytomegalovirus; OR, odds ratio; CI, confidence interval. The bold values indicate p-values less than 0.05.

transcription factors (such as NF-B, AP-1) (19). Decreased GR mRNA
expression was reported in patients with depression and post-
traumatic stress disorder (32, 33). Coincidentally, GR mRNA
expression was also decreased in patients with steroid resistance in
IBD and other diseases (34-36). Moreover, depressed patients were
reported to have higher FK506 binding protein 5 (FKBP5) mRNA
expression (32), which is considered to be a negative regulator of
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glucocorticoid action and reduces GR binding affinity (37, 38). These
may be the crosstalk between depression/anxiety and steroid
resistance. UCEIS and fecal calprotectin have been reported to
be associated with steroid nonresponse in patients with UC (39). But
in our study, the endoscopically active was not associated with steroid
resistance. Additionally, it has been reported that weight loss in UC
patients is related to steroid refractoriness (40). Similarly, in the
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univariate analysis of our study, lower BMI was linked to steroid
resistance. However, the relationship was no longer significant in the
multivariate analysis.

Besides, we did not find a correlation between anxiety/depression
symptoms and the efficacy of AZA/6-MP and anti-TNF agents. A
previous study also found that HADS-A > 8 did not affect the response
to infliximab (41), which is consistent with our findings. For AZA or
6-MP, previous studies have reported several genes such as
Glutathione-S-Transferase M1(GSTM1) (42, 43), and Inosine
triphosphate pyrophosphatase (ITPA) (44), that are related to
thiopurines nonresponse. However, the accurate predictors of
thiopurine nonresponse have not been confirmed. Additionally, no
previous research has explored the relationship between psychiatric
disorders and their efficacy. Therefore, more research is needed to
confirm these findings.

The relationship between mood disorders and disease outcomes in
IBD is controversial. A large cohort study of 2,289 IBD patients
suggested a significant association between anxiety/depression
symptoms and clinical recurrence (13). Also, another smaller study
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FIGURE 3
Kaplan—Meier hazard curve for IBD-related poor outcomes in
patients with and without anxiety/depression symptoms. IBD,
inflammatory bowel disease; A/D, anxiety/depression.

10.3389/fpsyt.2023.1029467

showed that anxiety symptom, instead of depression symptom, was the
independent predictor of IBD-related poor outcomes, such as
emergency room visits, hospitalization, and requiring systemic steroids
(45). On the other hand, another study reported contrary results that
the risk of developing poor outcomes was not significantly different
between patients with and without anxiety and mood disorders (17).
According to our findings, the presence of anxiety/depression
symptoms and active disease were independent influencing factors of
IBD-related poor outcomes, IBD-related
hospitalization, IBD-related intestinal resection, and death. It is

including urgent

possible that the different criteria and timing for assessing anxiety/
depression symptoms have led to different results. In our study, patients
with anxiety/depression symptoms were more likely to be in the active
stage of IBD. However, the association between anxiety/depression
symptoms and disease-related poor outcomes existed even adjusted for
disease activity. As previously reported, in patients with quiescent IBD
at baseline, abnormal anxiety scores were related to later relapse (46).

Furthermore, we also found a linear relationship between HADS-A
and HADS-D scores and poor outcomes. It was similar to the report by
Narula (45), but they only assessed the linear relationship between
HADS-A and poor outcomes. We used HADS as a screening instrument
to measure anxiety and depression symptoms in IBD patients. Although
it was not designed to provide an actual diagnosis of these disorders, it
has been used as a screening tool for anxiety and depression symptoms
in some diseases and has been frequently used in IBD studies (7, 13,
45-47). We grouped IBD patients with anxiety and/or depression
symptoms together, due to the strong correlations between HADS-A
and HADS-D scores (48). Additionally, the comorbidity between
anxiety and depression was common. Approximately 85% of patients
with depression have significant anxiety symptoms, and 90% of patients
with anxiety disorder have comorbid depression (49).

There are several strengths of this study. We prospectively
collected patients” data from enrollment and follow-up, including the
use of the HADS questionnaire to identify their anxiety/depression
symptoms at the time of enrollment. Previous studies have rarely
explored the association between psychiatric comorbidity and
treatment efficacy in IBD patients. As far as we know, this is the first
study to demonstrate a strong association between anxiety/depression

Variables HR (95%Cl) p value
With A/D symptoms —— 1.780 (1.094-2.897) 0.020
Age (y) 1.004 (0.984-1.024) 0.721
Gender (Female) +—e— 0.940 (0.547-1.618) 0.824
BMI » 1.027 (0.938-1.126) 0.562
Tobacco use  +—re—— 1.241 (0.667-2.309) 0.495
Disease type (CD) +te+—— 1.310 (0.696-2.467) 0.403
Disease duration (m) 0.999 (0.993-1.005) 0.765
Active disease 2.933 (1.148-7.493) 0.025
Previous surgery +—¢— 0.977 (0.541-1.764) 0.939
o 1 2 s 4 5 & 7 8
FIGURE 4
Multivariate Cox Regression Analysis of influencing factors for IBD-related poor outcomes. A/D, anxiety/depression; BMI, body mass index; UC,
ulcerative colitis; HR, hazard ratio; Cl, confidence interval.
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symptoms and steroid resistance in IBD patients. Limitations of this
study include that this was a single-center study, and due to the limited
sample size, CD and UC were analyzed together as IBD to have
sufficient power to determine predictors.

5. Conclusion

These findings highlight the importance of recognizing the impact
of psychiatric disorders on IBD patients, because these patients may
be at a higher risk of developing steroid resistance and IBD-related
poor outcomes. Further studies are needed to explore why patients
with anxiety/depression symptoms have higher rates of steroid
resistance, and whether interventions for anxiety and depression alter
their response to medications and improve their prognosis.
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