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Summary
Background: The impact of continuing or stopping 5- aminosalicylates (5- ASA) after 
commencing anti- tumour necrosis factor (anti- TNF) therapy in patients with inflam-
matory bowel disease (IBD) remains unclear.
Aims: To compare the outcomes of patients with IBD who stopped or continued 5- 
ASA after starting anti- TNF therapy.
Methods: We analysed data from the Korean National Health Insurance claims data-
base between 2007 and 2020. We compared the clinical outcomes of patients who 
stopped or continued 5- ASA within 90 days of anti- TNF initiation. The primary out-
come was any adverse clinical event defined as a composite of new corticosteroid 
use, IBD- related hospitalisation, or intestinal surgery.
Results: Among 7442 patients included for analysis (4479 [60.2%] with Crohn's disease 
[CD] and 2963 [39.8%] with ulcerative colitis [UC]), 1037 (13.9%) discontinued 5- ASA 
within 90 days of starting anti- TNF therapy. During a median 4.3- year follow- up, discon-
tinuation of 5- ASA was not associated with an increased risk of adverse clinical events 
(adjusted hazard ratio 1.01, 95% confidence interval 0.93–1.10). The cumulative inci-
dence of each adverse clinical event and the composite outcome were not significantly 
different between groups (all, p > 0.05). Additionally, separate analyses in CD and UC co-
horts revealed no differences in adverse clinical outcomes between the 5- ASA continua-
tion and discontinuation groups. Subgroup analyses by presumed risk factors for disease 
relapse showed no significant differences in the risk of adverse events between groups.
Conclusions: In this nationwide population- based study, discontinuing 5- ASA after 
starting anti- TNF therapy was not associated with an increased risk of adverse events 
in patients with IBD.
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1  | INTRODUC TION

The escalation to anti- tumour necrosis factor (TNF) therapy is 
known to be effective for patients with inflammatory bowel dis-
ease (IBD) who are refractory to conventional treatments, such as 
5- aminosalicylates (5- ASAs) and immunomodulators.1 Currently, 
5- ASA is considered the first- line option for ulcerative colitis 
(UC) and is still commonly used to treat Crohn's disease (CD).2–5 
However, the clinical impact of continuing or stopping 5- ASA 
treatment after escalating to treatment with an anti- TNF agent in 
patients with IBD is unclear. Considering factors such as the long- 
term costs of 5- ASA therapy, the difficulties associated with the 
ingestion of multiple pills daily and the potential adverse events, 
it is necessary to understand this issue that could ultimately help 
patients and clinicians.6–9

Two recent retrospective studies on patients with UC and CD 
have addressed the issue of discontinuing 5- ASA when commenc-
ing anti- TNF therapy. Both studies used the same cohorts from the 
United States and Denmark to investigate the risk of adverse clini-
cal events, consisting of new corticosteroid use, hospitalisation, or 
intestinal surgery when 5- ASA was withdrawn after initiating anti- 
TNF therapy. The studies found no increase in the risk of adverse 
clinical events following withdrawal of 5- ASA in either patient group. 
However, the maximum follow- up time in the cohort in the United 
States was 3 years, with a median follow- up time of less than 1 year, 
which was insufficient to detect the long- term impact of 5- ASA 
discontinuation.6,10

Other studies have addressed the risk factors for relapse after 
stopping 5- ASA treatment in patients with IBD.11–14 A recent re-
view suggested that among non- anti- TNF- treated patients with 
IBD, younger age, extensive disease, a history of multiple flares and 
remission for shorter duration were risk factors for relapse after 
stopping 5- ASA.15 However, there is a lack of studies with detailed 
subgroup analyses that include patients treated with anti- TNF. 
Therefore, risk factors for relapse after discontinuing 5- ASA in pa-
tients who were escalated to biological therapy have not been ade-
quately investigated.

Given the paucity of evidence and the limitations of previous 
studies, there is a need to validate reported results using a larger, 
long- term follow- up cohort and to identify risk groups for poor prog-
nosis after stopping 5- ASA in the setting of escalation to anti- TNF 
therapy. We compared the clinical outcomes of patients with IBD 
who stopped or continued 5- ASA after starting anti- TNF therapy in 
a nationwide population- based cohort in Korea.

2  | MATERIAL S AND METHODS

2.1 | Data source

We used data from the Health Insurance Review and Assessment 
Service (HIRA) database, consisting of data on all Korean national 
health insurance claims. The data of approximately 50 million 

patients, accounting for 98% of the nation's population, are in-
cluded.16 Data including patient demographic characteristics, diag-
noses using the International Classification of Diseases and Related 
Health Problems, 10th revision (ICD- 10), codes for registration of 
Rare and Intractable Disease (RID) and prescription information 
were retrieved. The registration of RID codes for IBD, which allow 
90% coverage of reimbursable medical expenses by the Korean gov-
ernment, is based on strict diagnostic criteria and requires certifica-
tion by a doctor; thereby, the operational definition of IBD in the 
HIRA database is highly reliable.17

2.2 | Study design and population

We conducted a nationwide, population- based, retrospective 
cohort study using HIRA data between 1 January 2007 and 31 
December 2020. Based on previous studies, patients with IBD 
were defined as those satisfying the following criteria: at least 
one claim involving the K50.x ICD- 10 code for CD or K51.x ICD- 
10 code for UC in the principal or subsidiary diagnostic field and 
the V130 (for CD) or V131 (for UC) RID registration code for IBD 
during the study period.17 Patients with IBD with at least one claim 
for anti- TNF therapy (i.e., infliximab, adalimumab, or golimumab) 
were enrolled between 1 January 2008 and 31 December 2019. 
The index date, which is the follow- up starting date, was defined 
as the first date when anti- TNF was prescribed within the index 
period. Patients were included in the analysis if they had at least 
one prescription of 5- ASA 90 days before the index date and 
continued anti- TNF therapy for at least 90 days after the index 
date (Figure 1).

The following exclusion criteria were applied: classification as 
IBD- unspecified (IBD- U) defined as having both diagnoses of CD and 
UC during the study period; prescription of anti- TNFs, vedolizumab, 
ustekinumab or tofacitinib before the index date or a diagnostic code 
corresponding to other indications for anti- TNF therapy (diagnostic 
codes listed in Table S1). The study protocol was approved by the 
Institutional Review Board of Asan Medical Center (IRB number: 
2021- 1425), which waived the requirement for informed consent 
from study participants according to the retrospective study design 
and the anonymisation of data.

2.3 | Outcomes

Eligible patients with follow- up data of at least 90 days after the 
index date, which is the primary landmark date, were included for 
analysis. The primary outcome of our study included any adverse 
clinical events defined as a composite of any new use of corti-
costeroids, hospitalisation related to IBD, or intestinal surgery. 
Corticosteroid use was defined as a new prescription of oral or 
intravenous corticosteroid at least 90 days after the index date. 
The prescription of intravenous hydrocortisone on the same day 
as anti- TNF therapy likely used as a premedication before anti- TNF 
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therapy, was not counted as an outcome. IBD- related hospitalisa-
tion was defined as admission, with IBD as the primary or second-
ary diagnosis. If the IBD code was used as the secondary diagnosis, 
a primary diagnosis of IBD- related symptoms such as abdominal 
pain, diarrhoea, constipation, nausea, vomiting, stenosis, fistula, 
abscess, intestinal obstruction, ileus, or gastrointestinal bleeding 
(diagnostic codes listed in Table S2) was required. Hospitalisation 
was counted as an outcome if it occurred at least 90 days after the 
index date and lasted for 3 days or more. Intestinal surgery was de-
fined as any intestinal resection or major surgical intestinal proce-
dure undertaken at least 90 days after the index date, identified by 
the procedural fee codes within the HIRA database (procedural fee 
codes listed in Table S3).

2.4 | Variables

Continuation of 5- ASA treatment was defined as a prescription 
of 5- ASA at least once within 90 days after initiating anti- TNF 
therapy. Discontinuation of 5- ASA treatment was defined as no 
administration of 5- ASA within the same period. We collected 
and analysed the following variables in both cohorts: age at first 
diagnosis of IBD and age at the start of anti- TNF therapy, each 
classified into three groups according to age (A1: ≤16 years, A2: 
17–40 years, A3: ≥ 41 years), sex, insurance type, medical facil-
ity type, subtype of IBD, Charlson comorbidity index (CCI), 
disease duration before the index date, the timeframe of anti- 
TNF use, duration of 5- ASA use before the index date, use of 

F I G U R E  1   Patient flowchart. 5- ASA, 
5- aminosalicylate; IBD, inflammatory 
bowel disease; IBD- U, IBD- unclassified; 
ICD- 10, International Classification of 
Disease, 10th revision; RID, Rare and 
Intractable Disease; TNF, tumour necrosis 
factor; UC, ulcerative colitis.
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immunomodulator prior to and after the index date, use of cor-
ticosteroids prior to the index date, history of intestinal surgery, 
hospitalisations, emergency care visits before the index date and 
the type of anti- TNF agent.

2.5 | Statistical analysis

Baseline characteristics of patients were evaluated using descrip-
tive analyses and were presented as numbers with percentages 
for categorical variables, means with standard deviations (SD), or 
medians with interquartile range (IQR) for continuous variables. 
Comparisons between patients who continued or discontinued 5- 
ASA were performed using Student's t- test or the Wilcoxon rank 
sum test for continuous variables and the chi- squared test for cat-
egorical variables. The incidence rate of outcomes was calculated 
as the number of events divided by the person- time. We used the 
Kaplan–Meier method and Cox regression models as landmark 
analyses to calculate the cumulative incidence and adjusted haz-
ard ratios (aHR) with 95% confidence intervals (CIs) for comparing 
adverse clinical outcomes between patients who continued 5- ASA 
treatment and those who did not. In the landmark analysis, patients 
were classified based on their 5- ASA treatment status at a pre-
defined time point after starting anti- TNF therapy. This approach 
allows for the comparison of outcomes between those who con-
tinued and those who discontinued 5- ASA from that point onward 
while adjusting for potential confounders through Cox regression 
to provide adjusted hazard ratios for adverse outcomes. Clinical 
outcomes were calculated both individually and as a composite 
of primary outcomes. The multivariable analysis was adjusted for 
every variable included in the study.

Follow- up of patients started 90 days after initiation of anti- TNF 
therapy and continued until emigration, loss, or end of follow- up 
(December 2020), whichever occurred first. Analysis was performed 
in an intention- to- treat manner.

To examine the impact of previous clinical history on the out-
comes, subgroup analyses of sex, type of IBD, the timeframe of anti- 
TNF use, duration of 5- ASA use prior to the index date, IBD- related 
hospitalisations, emergency department visits and use of corticoste-
roids prior to the index date and type of anti- TNF agent were per-
formed by assessing the interaction between the subgroup and the 
continuation of 5- ASA.

As the continuation of 5- ASA was a time- dependent covariate, 
we performed sensitivity analyses using different landmark defini-
tions (discontinuation of 5- ASA decided at 30 or 180 days after the 
initiation of anti- TNF therapy) to examine its impact on this study. In 
the sensitivity analysis, the start of follow- up also changed accord-
ing to the different landmark definitions. We also performed addi-
tional sensitivity analyses excluding the use of topical 5- ASA and 
considering the dosage of 5- ASA. All analyses were performed using 
SAS Enterprise Guide software (version 7.1; SAS Institute, Inc, Cary, 
NC, USA) and R software (version 3.5.1; R Foundation for Statistical 

Computing, Vienna, Austria) and p < 0.05 were considered statisti-
cally significant.

3  | RESULTS

3.1 | Baseline characteristics

A total of 7442 patients were included for analysis through the 
patient selection process (Figure 1). Within the cohort, 6405 
(86.1%) patients were classified as having continued 5- ASA treat-
ment after initiation of anti- TNF therapy (5- ASA continuation 
group), while 1037 (13.9%) patients were classified as having dis-
continued 5- ASA after initiation of anti- TNF therapy (5- ASA dis-
continuation group; Table 1). The age at IBD diagnosis was higher 
among patients who continued 5- ASA treatment than those who 
discontinued treatment (29.4 vs. 25.2 years, p < 0.001). Among the 
included patients, 4479 (60.2%) had CD, while 2963 (39.8%) had 
UC. Overall, the median follow- up time from initiation of anti- TNF 
therapy was 4.3 (IQR, 2.6–6.5) years. There were more patients 
with CD in the 5- ASA discontinuation group compared with the 
5- ASA continuation group (p < 0.001). Duration of 5- ASA use prior 
to the index date was significantly longer in the 5- ASA continua-
tion group (423 days vs. 320 days, p < 0.001). Previous history of 
immunomodulator use, as well as immunomodulator use after 
the administration of an anti- TNF agent, was significantly differ-
ent between the two groups. Significant differences between the 
two groups were also observed in the distribution of patients re-
garding pre- anti- TNF emergency department visits and the type 
of anti- TNF agents. No significant differences between the two 
groups were detected regarding the insurance type, medical facil-
ity type, sex, CCI, disease duration prior to the index date, corti-
costeroid use prior to the index date, history of intestinal surgery 
and hospitalisations prior to the index date.

3.2 | Impact of discontinuing 5- ASA on adverse 
clinical outcomes

Discontinuation of 5- ASA in patients with IBD starting anti- TNF was 
not associated with increased risks for the primary outcome, a com-
posite of any new use of corticosteroids, IBD- related hospitalisation 
and intestinal surgery, in both crude and adjusted analyses (Table 2). 
Adjusted HRs of the composite outcome, as well as its component 
outcomes of intestinal surgery, IBD- related hospitalisation, and new 
corticosteroid use of the 5- ASA discontinuation group over the 5- 
ASA continuation group, were 1.011 (95% CI, 0.934–1.095), 0.954 
(95% CI 0.760–1.198), 0.995 (95% CI 0.894–1.107) and 0.969 (95% CI, 
0.890–1.056), respectively. The proportion of patients with adverse 
clinical outcomes over time was not significantly different between 
the two groups for each individual outcome component or for the 
composite primary outcome (all, p > 0.05; Figure 2).
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TA B L E  1   Baseline characteristics of included patients.

Characteristic Total 5- ASA continuation group 5- ASA discontinuation group p- value

N (%) 7442 6405 (86.1) 1037 (13.9)

Age at IBD diagnosis (years)

Mean years (SD) 28.8 (15.3) 29.4 (15.4) 25.2 (13.6) <0.001

<16 1693 (22.8) 1370 (21.4) 323 (31.2) <0.001

17–40 4124 (55.4) 3550 (55.4) 574 (55.4)

>40 1625 (21.8) 1485 (23.2) 140 (13.5)

Age at start of anti- TNF therapy (years)

Mean years (SD) 31.6 (15.7) 32.2 (15.9) 27.9 (14.0) <0.001

≤16 1092 (14.7) 875 (13.7) 217 (20.9) <0.001

17–40 4421 (59.4) 3778 (59.0) 643 (62.0)

≥41 1929 (25.9) 1752 (27.4) 177 (17.1)

Type of health insurance at index date

Health insurance 7247 (97.4) 6231 (97.3) 1016 (98.0) 0.196

Medical care 195 (2.6) 174 (2.7) 21 (2.0)

Type of healthcare institution visited on index date

Tertiary hospital 5006 (67.3) 4299 (67.1) 707 (68.2) 0.789

General hospital 2088 (28.1) 1806 (28.2) 282 (27.2)

Hospital and primary 
clinic

348 (4.7) 300 (4.7) 48 (4.6)

Sex

Men 5100 (68.5) 4385 (68.5) 715 (69.0) 0.754

Women 2342 (31.5) 2020 (31.5) 322 (31.0)

Subtype of IBD

CD 4479 (60.2) 3700 (57.8) 779 (75.1) <0.001

UC 2963 (39.8) 2705 (42.2) 258 (24.9)

CCI

0 3742 (50.3) 3224 (50.3) 518 (50.0) 0.972

1 2391 (32.1) 2055 (32.1) 336 (32.4)

2+ 1309 (17.6) 1126 (17.6) 183 (17.7)

Duration of IBD at anti- TNF 
initiation, median months 
(IQR)

15.2 (3.9–41.7) 15.44 (3.8–41.7) 13.34 (3.4–42.5) 0.300

Timeframe of anti- TNF use

2008–2011 652 (8.7) 578 (9.0) 74 (7.1) 0.087

2012–2015 2678 (36.0) 2285 (35.7) 393 (37.9)

2016–2019 4112 (55.3) 3542 (55.3) 579 (55.0)

Pre- anti- TNF 5- ASA use duration

Median days (IQR) 410 (123–981) 423 (129–996) 320 (95–802) <0.001

0–89 days 1519 (20.4) 1267 (19.8) 252 (24.3) <0.001

90–179 days 798 (10.7) 679 (10.6) 119 (11.5)

180–364 days 1181 (15.9) 994 (15.5) 187 (18.0)

365+ days 3944 (53.0) 3465 (54.1) 479 (46.2)

Pre- anti- TNF immunomodulator use, n (%)

No 1860 (25.0) 1635 (25.5) 225 (21.7) 0.008

Yes 5582 (75.0) 4770 (74.5) 812 (78.3)

Post- anti- TNF immunomodulator use, n (%)

(Continues)
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3.3 | Impact of discontinuing 5- ASA in patients with 
CD or UC

Separate analyses on the impact of discontinuing 5- ASA in CD and 
UC cohorts showed no significant differences in either the com-
posite outcome or its components between the groups that contin-
ued or discontinued 5- ASA in both cohorts (Table 3). The adjusted 
HRs of the composite outcome were 0.984 (95% CI, 0.896–1.079) 

for patients with CD and 0.996 (95% CI, 0.854–1.161) for patients 
with UC, respectively. The adjusted HRs for the component out-
comes of intestinal surgery, IBD- related hospitalisation and new 
corticosteroid use were 0.990 (95% CI, 0.782–1.254), 0.989 (95% 
CI, 0.877–1.116) and 0.924 (95% CI, 0.835–1.022), for patients with 
CD, respectively, and 0.488 (95% CI, 0.178–1.336), 0.929 (95% CI, 
0.735–1.175), 0.984 (95% CI, 0.840–1.153), for patients with UC, 
respectively.

Characteristic Total 5- ASA continuation group 5- ASA discontinuation group p- value

No 2881 (38.7) 2389 (37.3) 492 (47.4) <0.001

Yes 4561 (61.3) 4016 (62.7) 545 (52.6)

Pre- anti- TNF corticosteroid use, n (%)

No 1626 (21.9) 1387 (21.7) 239 (23.1) 0.314

Yes 5816 (78.2) 5018 (78.4) 798 (77.0)

Pre- anti- TNF IBD- related hospitalisations, n (%)

0 2015 (27.1) 1760 (27.5) 255 (24.6) 0.052

1+ 5427 (72.9) 4645 (72.5) 782 (75.4)

Pre- anti- TNF emergency department visits, n (%)

0 4740 (63.7) 4133 (64.5) 607 (58.5) 0.001

1–2 2104 (28.3) 1773 (27.7) 331 (31.9)

3+ 598 (8.0) 499 (7.8) 99 (9.6)

Pre- anti- TNF bowel surgery, n (%)

No 6886 (92.5) 5937 (92.7) 949 (91.5) 0.180

Yes 556 (7.5) 468 (7.3) 88 (8.5)

Follow- up time from 
initiation of anti- TNF 
therapy, median years (IQR)

4.3 (2.6–6.5) 4.3 (2.5–6.5) 4.3 (2.6–6.5)

Type of anti- TNF agent

Infliximab 5158 (69.3) 4427 (69.1) 731 (70.5) 0.009

Adalimumab 2018 (27.1) 1732 (27.0) 286 (27.6)

Golimumab 266 (3.6) 246 (3.8) 20 (1.9)

Abbreviations: 5- ASA, 5- aminosalicylate; anti- TNF, anti- tumour necrosis factor; CCI, Charlson comorbidity index; CD, Crohn's disease; IBD, 
inflammatory bowel disease; UC, ulcerative colitis.

TA B L E  1   (Continued)

TA B L E  2   Risk of a composite or separate outcome comparing patients who discontinued 5- ASA with those who continued after initiation 
of anti- TNF therapy.

Outcomes

5- ASA continuation group 5- ASA discontinuation group 5- ASA discontinuation vs. continuation

Events
Person-  
years

IR per 100 
person- 
years Events

Person-  
years

IR per 100 
person-  
years

Crude Adjusted

HR 95% CI aHR 95% CI

Composite outcome 4442 11,341.1 39.2 737 1832.7 40.2 1.013 0.937–1.095 1.011 0.934–1.095

Separate outcomes

Intestinal surgery 507 28,530.4 1.8 90 4648.1 1.9 1.086 0.868–1.359 0.954 0.760–1.198

Hospitalisation 2368 21,145.2 11.2 408 3382.1 12.1 1.071 0.964–1.190 0.995 0.894–1.107

New corticosteroid 
use

4013 13,123.6 30.6 633 2230.2 28.4 0.945 0.869–1.027 0.969 0.890–1.056

Abbreviations: 5- ASA, 5- aminosalicylate; aHR, adjusted hazard ratio; anti- TNF, anti- tumour necrosis factor; CI, confidence interval; HR, hazard ratio; 
IR, incidence rate.
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3.4 | Additional subgroup analyses on individual 
variables and sensitivity analyses

Subgroup analysis of each variable (sex, IBD type, timeframe of 
anti- TNF use, pre- anti- TNF 5- ASA use duration, pre- anti- TNF cor-
ticosteroid use, pre- anti- TNF hospitalisations, pre- anti- TNF emer-
gency department visits, post- anti- TNF immunomodulator use, and 
anti- TNF agent types) also showed no significant difference in the 
risk of adverse clinical events between the two groups (all, p > 0.05; 
Table 4).

Sensitivity analyses using different landmark dates were also 
performed. When the landmark date was set at 30 days, a total 
of 7550 patients were included in the analysis. There was no in-
crease in the composite outcome in patients who discontinued 5- 
ASA in the multivariable analysis (aHR 1.039; 95% CI, 0.975–1.107; 
Table S4). Outcomes when the landmark was set at 180 days after 
the index date also showed no significant difference between 
the 5- ASA continuation and discontinuation groups among a 
total of 7338 eligible patients (aHR 0.995; 95% CI, 0.910–1.087; 

Table S4). Further sub- analyses were performed at the one- year 
mark after the initiation of anti- TNF therapy (n = 7187). Compared 
with the 5- ASA continuation group, which included patients 
who continued 5- ASA treatment 1 year after initiating anti- TNF 
therapy (n = 5024; continuation group), no increased risk of ad-
verse clinical events was observed in patients who discontinued 
5- ASA after anti- TNF initiation and maintained 5- ASA discontin-
uation until the one- year mark (n = 801; discontinuation group; 
Table S5). Additional sensitivity analyses, which excluded the use 
of topical 5- ASA (suppositories or enemas) at both the inclusion 
and main analysis stages (finally excluding eight patients with CD 
[8/4479 = 0.18%] and 46 patients with UC [46/2963 = 1.55%]), 
revealed no significant differences in outcomes between the 5- 
ASA continuation and discontinuation groups (aHR 1.015; 95% CI, 
0.938–1.098; Table S6). Finally, no significant differences were 
observed in composite or individual outcomes when comparing 
the 5- ASA discontinuation group with those continuing on either 
a low dose (<2000 mg/day) or a standard/high dose (≥2000 mg/
day) of 5- ASA (Table S7).

F I G U R E  2   Proportion of patients with adverse clinical events comparing those who continued or stopped 5- ASA after initiation of anti- 
TNF therapy. (A) Kaplan–Meier curve for intestinal surgery. (B) Kaplan–Meier curve for IBD- related hospitalisation. (C) Kaplan–Meier curve 
for new corticosteroid use. (D) Kaplan–Meier curve for the composite outcome (any event of surgery, hospitalisation, or new corticosteroid 
use). 5- ASA, 5- aminosalicylate; anti- TNF, anti- tumour necrosis factor; IBD, inflammatory bowel disease.
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4  | DISCUSSION

In this nationwide population- based cohort study of 7442 pa-
tients with IBD, we observed that stopping 5- ASA within 90 days 
after the initiation of anti- TNF therapy did not increase the risk 
of adverse clinical outcomes, including new corticosteroid use, 
IBD- related hospitalisation and intestinal surgery. The results 
were consistent even when adjusted for potential confounders 
and baseline demographic differences. Our findings were consist-
ent in the survival analyses and across different subgroups and 
sensitivity analyses. This study provides valuable data on whether 
patients with IBD who were newly started on anti- TNF therapy 
can discontinue 5- ASA therapy without concerns on the aggrava-
tion of IBD.

Few studies have evaluated the withdrawal of 5- ASA in the set-
ting of escalating to anti- TNF treatment. Two recent retrospective 
cohort studies from the United States and Denmark have been piv-
otal in bringing attention to this issue and are cited in guidelines 
and reviews.6,10,18,19 Utilising the same databases from the United 
States and Denmark, these studies analysed patients according to 
IBD subtype. The authors compared the composite of adverse clin-
ical events, including new corticosteroid use, IBD- related hospital-
isation and intestinal surgery, between the patients who stopped 
5- ASA treatment within 90 days after escalating to anti- TNF ther-
apy and those who continued. Overall, stopping 5- ASA was not as-
sociated with an increased risk of adverse clinical events in both 
the UC (n = 3589) and CD (n = 3178) groups. Although the results 
were cross- validated in the Danish cohort with a maximum fol-
low- up duration of 9 years, the main cohort using the United States 
MarketScan database had a 3- year follow- up time, which may have 

been insufficient to adequately assess the long- term impact of 
stopping 5- ASA treatment.

Furthermore, post- hoc analyses from clinical trials have as-
sessed the clinical outcomes of concomitant 5- ASA treatment 
in patients with UC escalated to anti- TNF therapy/anti- integrin 
therapy.20–22 Although these analyses were not designed to as-
sess the impact of 5- ASA withdrawal, in the post- hoc analysis, 
maintenance of 5- ASA therapy was not associated with increased 
odds of clinical remission, clinical response, biochemical response, 
or mucosal healing in patients with UC who were escalated to in-
fliximab or golimumab therapy.20 However, other important out-
comes, such as colectomy or hospitalisation, as well as the risk 
of colorectal cancer (CRC), were not addressed in the study. In a 
post- hoc analysis of the GEMINI long- term safety study, no dif-
ferences were found in the 54- month survival probabilities for 
patients with UC or CD who continued on vedolizumab, whether 
they initiated treatment with or without any concomitant med-
ications, including 5- ASA.21 Another retrospective cohort study 
assessed the impact of concomitant 5- ASA therapy in patients ini-
tiated with vedolizumab. There were no differences in clinical or 
endoscopic remission, vedolizumab continuation, or a secondary 
loss of response between patients who continued or stopped 5- 
ASA.22 Our results add valuable evidence to the current literature 
demonstrating outcomes using a nationwide, population- based 
cohort with a long- term follow- up that the risk of adverse clinical 
events was not increased in those who stopped 5- ASA after esca-
lating to anti- TNF therapy.

Our subgroup analyses performed with the potential risk factors 
did not identify any variable associated with the discontinuation 
of 5- ASA that increased the risk of adverse clinical events. Further 

TA B L E  3   Risk of a composite or separate outcome comparing patients with CD or UC who discontinued 5- ASA with those who continued 
after initiation of anti- TNF therapy.

Outcomes

5- ASA continuation group 5- ASA discontinuation group 5- ASA discontinuation vs. continuation

Events
Person- 
years

IR per 100 
person- 
years Events

Person- 
years

IR per 100 
person- 
years

Crude Adjusted

HR 95% CI aHR 95% CI

Patients with CD (n = 4479)

Composite outcome 2590 6968.9 37.2 553 1416.5 39.0 1.016 0.927–1.114 0.984 0.896–1.079

Separate outcomes

Intestinal surgery 416 17,314.8 2.4 86 3497.8 2.5 1.020 0.808–1.287 0.990 0.782–1.254

Hospitalisation 1560 12,521.1 12.5 329 2512.5 13.1 1.034 0.918–1.164 0.989 0.877–1.116

New corticosteroid use 2245 8457.4 26.5 460 1772.5 26.0 0.962 0.870–1.064 0.924 0.835–1.022

Patients with UC (n = 2963)

Composite outcome 1852 4372.2 42.4 184 416.2 44.2 1.040 0.893–1.210 0.996 0.854–1.161

Separate outcomes

Intestinal surgery 91 11,215.6 0.8 4 1150.3 0.3 0.442 0.162–1.203 0.488 0.178–1.336

Hospitalisation 808 8624.1 9.4 79 869.6 9.1 0.998 0.792–1.258 0.929 0.735–1.175

New corticosteroid use 1768 4666.2 37.9 173 457.7 37.8 1.019 0.872–1.192 0.984 0.840–1.153

Abbreviations: 5- ASA, 5- aminosalicylate; aHR, adjusted hazard ratio; anti- TNF, anti- tumour necrosis factor; CD, Crohn's disease; CI, confidence 
interval; HR, hazard ratio; IR, incidence rate; UC, ulcerative colitis.
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subgroup analysis based on the continuation of 5- ASA 1 year after 
the initiation of anti- TNF therapy showed results that were consis-
tent with the main analysis. Compared with the long- term continu-
ation group, there was no increased risk of adverse clinical events 
among patients who maintained discontinuation of 5- ASA after the 
initiation of anti- TNF therapy.

We also performed sensitivity analyses with landmark dates at 
30 and 180 days after the initiation of anti- TNF therapy to check 
the consistency of the results between different landmark dates. 
There was no significant difference in the occurrence of composite 

outcomes regarding the discontinuation of 5- ASA in both analyses 
with landmark dates at 30 and 180 days. Further sensitivity analyses 
performed on the route and dosage of 5- ASA also revealed no signif-
icant differences in outcomes between the 5- ASA continuation and 
discontinuation groups.

The main strengths of this study were the large number of pa-
tients with IBD included and the extensive long- term follow- up 
data. This study has considerable analytic power because it derived 
data from the HIRA database, which is an unbiased, population- 
based dataset encompassing approximately 50 million individuals, 

TA B L E  4   Hazard ratio by subgroups.

Subgroup 
categories

5- ASA continuation group 5- ASA discontinuation group

Adjusted 
Hazard 
ratio 95% CI p- value

p for 
interactionN Events

Person- 
years

IR per 100 
person- 
years N Events

Person- 
years

IR per 100 
person- 
years

Sex

Male 4385 2997 7972.8 37.6 715 490 1329.3 36.9 0.982 0.891–1.081 0.710 0.281

Female 2020 1445 3368.3 42.9 322 247 503.4 49.1 1.076 0.938–1.233 0.295

Type of IBD

CD 3700 2590 6968.9 37.2 779 553 1416.5 39.0 1.003 0.914–1.101 0.948 0.737

UC 2705 1852 4372.2 42.4 258 184 416.2 44.2 1.034 0.888–1.205 0.666

Timeframe of anti- TNF use

2008–2011 578 518 1100.2 47.1 74 72 108.4 66.4 1.195 0.933–1.530 0.159 0.382

2012–2015 2285 1794 4949.0 36.3 393 315 840.8 37.5 0.989 0.876–1.116 0.856

2016–2019 3542 2130 5291.9 40.3 570 350 883.5 39.6 0.998 0.890–1.119 0.974

Pre- anti- TNF 5- ASA use duration

0–89 days 1267 973 1949.6 49.9 252 188 433.2 43.4 0.889 0.760–1.041 0.144 0.160

90–179 days 679 487 1173.2 41.5 119 91 178.0 51.1 1.179 0.942–1.476 0.149

180–364 days 994 682 1814.7 37.6 187 134 344.2 38.9 0.979 0.813–1.179 0.825

365+ days 3465 2300 6403.6 35.9 479 324 877.4 36.9 1.062 0.944–1.194 0.320

Pre- anti- TNF corticosteroid use

No 1387 678 3744.2 18.1 239 132 591.1 22.3 1.160 0.962–1.398 0.121 0.116

Yes 5018 3764 7596.9 49.6 798 605 1241.6 48.7 0.984 0.901–1.073 0.712

Pre- anti- TNF hospitalisations

No 1760 1121 3195.4 35.1 255 158 467.1 33.8 0.961 0.813–1.137 0.646 0.499

Yes 4645 3321 8145.7 40.8 782 579 1365.6 42.4 1.026 0.938–1.122 0.573

Pre- anti- TNF emergency department visits

0 4133 2837 7339.5 38.6 607 430 1071.9 40.1 1.033 0.932–1.145 0.534 0.813

1–2 1773 1252 3154.7 39.7 331 237 592.9 40.0 0.978 0.850–1.125 0.758

3+ 499 353 847.0 41.7 99 70 167.9 41.7 0.990 0.765–1.281 0.941

Post- anti- TNF immunomodulator use

No 2389 1714 4149.7 41.3 492 358 848.2 42.2 1.061 0.945–1.192 0.315 0.785

Yes 4016 2728 7191.4 37.9 545 379 984.5 38.5 0.971 0.872–1.082 0.595

Type of anti- TNF agent

Infliximab 4427 3446 6588.1 52.3 731 580 1071.4 54.1 1.022 0.935–1.117 0.629 0.197

Adalimumab 1732 866 4322.3 20.0 286 150 717.8 20.9 1.035 0.869–1.233 0.697

Golimumab 246 130 430.7 30.2 20 7 43.5 16.1 0.508 0.237–1.087 0.081

Abbreviations: 5- ASA, 5- aminosalicylate; anti- TNF, anti- tumour necrosis factor; CD, Crohn's disease; CI, confidence interval; IBD, inflammatory bowel 
disease; IR, incidence rate; UC, ulcerative colitis.
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accounting for 98% of the national population. With significantly 
more patients enrolled for analysis, the robustness of the data col-
lected allowed us sufficient power to compare the incidences of ad-
verse clinical events among patients who continued or discontinued 
5- ASA therapy and to perform detailed subgroup and sensitivity 
analyses, including analyses of the subtypes of anti- TNF therapy. 
This is important considering the negative findings detected in our 
study. In addition, compared to previous studies, the longer patient 
follow- up period in this cohort may have enabled a more accurate 
detection of adverse clinical events.

Nonetheless, our study has some limitations. First, considering 
the retrospective, observational design of this study, there may 
be unmeasured confounders across the groups compared to an 
interventional study. Since our study was based on the HIRA data-
base, detailed clinical data such as endoscopic findings, laboratory 
values and the location, activity, and severity of disease were not 
available, which could have enabled more precise clinical pheno-
typing. For the same reason, the rationale underlying the decision 
to continue or stop 5- ASA treatment after the initiation of anti- 
TNF therapy, which may include adverse effects or patient or cli-
nician preferences, could not be identified. However, by designing 
the study to include 5- ASA users who commenced anti- TNF ther-
apy for the first time, we minimised confounding caused by drug 
indication. Furthermore, to adjust for disease severity, we utilised 
variables such as the history of hospitalisations, corticosteroid use 
and emergency department visits as indirect measures of disease 
severity to adjust for the multivariable analyses. Furthermore, 
practice patterns in IBD management vary, and there is a lack of 
consensus on the discontinuation of 5- ASA, so the likelihood of 
clinicians adopting a unified algorithm for continuing or discon-
tinuing 5- ASA–which would mean a systemic confounder–is low. 
Therefore, it is unlikely that any systemic unaccounted confounder 
would have significantly biased the results. Second, because we 
utilised data from the national insurance claims database, there 
could be concerns about discrepancies between actual thera-
peutic practices and insurance claims. According to a nationwide 
validation study of a diagnostic algorithm for IBD in the Korean 
Nationa Health Insurance Service database, an operational defini-
tion using a combination of the ICD- 10 code, one or more claims 
for healthcare encounters, and one or more prescription claims 
for IBD medication achieved excellent performance (sensitiv-
ity 93.1%, specificity 98.1%) in diagnosing IBD.23 Given that our 
analysis incorporated patients with corresponding ICD- 10 codes 
and patients who were prescribed both anti- TNF agents and 5- 
ASA, our study provides an accurate representation of the current 
clinical setting. Moreover, as an assigned RID code grants the en-
dowed a 90% reduction in medical expenses, it is highly unlikely 
that patients with IBD were prescribed high- priced medications 
such as anti- TNF agents without an RID code. Third, the opera-
tional diagnosis could only employ the prescription and not the ac-
tual utilisation of the IBD medication. However, we have adopted 
the same approach as that used in previously reported studies, so 
our methodology is consistent with that of the available literature 

in the field.6,10,17,24 Fourth, we could not include death as an out-
come in our study since the HIRA database does not include the 
mortality of its insurance recipients. Considering the high 7- year 
survival rates of 95.7% for patients with UC and 96.6% for patients 
with CD, significant findings would be unlikely.25 Fourth, as the 
potential benefit of 5- ASA as a preventive agent against dyspla-
sia and CRC is under investigation, we tried to compare the inci-
dences of CRC between patients who stopped 5- ASA and those 
who continued. However, because of the very low number of CRC 
cases in both groups, specifically 25 (incidence rate of 0.084 per 
100 person- years) in the 5- ASA continuation group and 2 (inci-
dence rate of 0.041 per 100 person- years) in the 5- ASA discontin-
uation group, a statistically significant analysis was not feasible. 
Considering the decreasing rate of CRC in patients with IBD in 
recent decades and the increased rate of immunosuppressant use, 
further studies are needed to demonstrate the association of each 
medication with the incidence of CRC.26,27

In conclusion, by analysing a nationwide population- based data-
base, we observed that discontinuing 5- ASA after starting anti- TNF 
therapy was not associated with an increased risk of adverse clinical 
events. Considering the robustness of the analyses in this study and 
the results from recent similar studies, we conclude that discontin-
uing 5- ASA treatment after initiating anti- TNF therapy in patients 
with IBD is a safe option.
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