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Improvement of ulcerative colitis control by searching
and restricting of inflammatory trigger factors in daily
clinical practice
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Background/Aims: Exacerbating factors of ulcerative colitis (UC) are multiple and complex with individual influence. We
aimed to evaluate the efficacy of disease control by searching and restricting inflammation trigger factors of UC relapse indi-
vidually in daily clinical practice. Methods: Both patients with UC history or new diagnosis were asked to avoid dairy products
at first doctor visit. Individual-reported potential trigger factors were restricted when UC flared up (Mayo endoscopy score > 1)
from remission status. The remission rate, duration to remission and medication were analyzed between the groups of fac-
tor restriction complete, incomplete and unknown. Results: The total remission rate was 91.7% of 108 patients with complete
restriction of dairy product. The duration to remission of UC history group was significantly longer than that of new diagnosis
group (88.5 days vs. 43.4 days, P=0.006) in patients with initial endoscopic score 2-3, but no difference in patients with score 1.
After first remission, the inflammation trigger factors in 161 relapse episodes of 72 patients were multiple and personal. Milk/
dairy products, herb medicine/Chinese tonic food and dietary supplement were the common factors, followed by psychologi-
cal issues, non-dietary factors (smoking cessation, cosmetic products) and discontinuation of medication by patients them-
selves. Factor unknown accounted for 14.1% of patients. The benefits of factor complete restriction included shorter duration
to remission (P<0.001), less steroid and biological agent use (P=0.022) when compared to incomplete restriction or factor
unknown group. Conclusions: Restriction of dairy diet first then searching and restricting trigger factors personally if UC re-
lapse can improve the disease control and downgrade the medication usage of UC patients in daily clinical practice. (Intest Res
2023;21:100-109)
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INTRODUCTION

Ulcerative colitis (UC), is a chronic, complex, and common
gastrointestinal inflammatory disease,' which is characterized
by a periodic relapsing and remitting course.” Its etiology re-
mains unclear. The clinical goal of UC therapy is to induce and
maintain remission. Any exacerbating factors related to clini-
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cal relapse should be avoided, but these factors are uncertain
and difficult to control well. In recent years, the incidence and
prevalence of UC have dramatically increased in Asian coun-
tries including Taiwan where the incidence was low in the
past.” While genetics can only explain 7.5% of disease vari-
ance,” environmental factors, such as diet, are believed to trig-
ger disease onset and progression.’ Diet not only affects the
homeostasis of the gut microenvironment but also influences
the gut microbial composition and function, gut barrier, and
host immunity.” Especially, Western-style diets contained
contain higher calories from sugar, refined carbohydrates, ani-
mal proteins, and ultra-processed foods are the major factors
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contributing to higher UC occurrence.” Thus, if we restrict
these “specific” diets completely, it may aid in disease con-
trol."’

In 1961, Dr. Truelove' indicated that UC may be provoked
by milk. As the economy grows, milk and its derivatives have
become one of the most popular foods in Asia. Taiwan, follow-
ing Japan, had the second-highest dairy consumption in East
Asia for the past decades.” An epidemiological study in Japan
reported that the daily intake of dairy products and meat in-
creased, paralleling the increase in the incidence of UC."” In-
flammatory bowel disease (IBD) patients commonly limit
dairy products due to disease activity, gastrointestinal symp-

. . 14,15
toms, and disease extension."

Although the dietary recom-
mendation and restriction are popular for IBD patients,'® only
a few well-designed randomized controlled trials have been
done to investigate the role of diet in the management of UC."
Dietary factors can potentially positively or negatively affect

19,20 A Sur-

IBD" and may play a role in triggering the disease.
vey from the United Kingdom and New Zealand revealed that
the majority of physicians seldom give diet advice and food
exclusion suggestions to IBD patients.”' This is probably due to
the lack of high-quality evidence-based dietary guidelines.”

The components of food are too complicated to analyze.
The inflammation could be triggered by multiple factors rath-
er than a single factor which has the influence of individual
differences. The same factor may not be a one-size-fits-all
pathogen. Therefore, we assume that only individual-targeted
advice will be helpful in UC control. Here, we present our clini-
cal practice by searching any changes in the patient’s diet, ton-
ic food, drugs, daily necessities, work and lifestyle when in-
flammation becomes worse during follow-up periods. We aim
to find the possible inflammation trigger factors of UC relapse,
analyze the treatment outcome by restricting these factors in-
dividually.

METHODS

1. Study Protocol

This was a retrospective study to evaluate the effectiveness of
UC control with dairy products restriction first and possible
inflammation trigger factors related to UC relapse. We ana-
lyzed the treatment effect by restriction of trigger factors
through the chart review. These data were collected according
to the chart records of UC patients treated in the outpatient
clinic at Chang Gung Memorial Hospital, Linkou, Taiwan, by a
single colorectal specialist from January 2006 and December
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2019. The study’s protocol was approved by the Chang Gung
Medical Foundation Institutional Review Board (IRB No.
202100587B0). The informed consent was waived. The initial
UC diagnosis was based on endoscopic and pathologic find-
ings with chronic and acute inflammation of mucosa and sub-
mucosa layer. The blood tests including complete blood count,
white blood cell differential count, erythrocyte sedimentation
rate, C-reactive protein and amebiasis titer were performed to
exclude possible infective colitis. The patients with Crohn’s
disease (CD), nonspecific colitis or diagnosed as UC with a
follow-up duration of less than 6 months were excluded.

Inflammation severity of UC was assessed based on Mayo
endoscopic score system. In this study, we defined an endo-
scopic score of <1 (normal mucosa pattern to mild hyperemic
mucosa patch without light touch bleeding) as remission sta-
tus, and an endoscopic score of 1-3 (mild, moderate, and se-
vere) with rectal bleeding as the active disease. A relapse epi-
sode meant that the patient’s Mayo endoscopic score in-
creased from <1 to 1-3 and then returned to <1 after the in-
tervention. The intervention included specific diet restrictions,
medication, and surgery.

Our protocol was designed as follows (Fig. 1).

1) Step One: Dairy Product Restriction

At first, we started our clinical observation with the avoidance
of dairy products (milk, bread, cake, cookie, cheese, cream, ice
cream, etc.). We had asked the patients with UC history and
found no advisement to restrict dairy products from doctors
before in other hospitals. All patients, including both newly di-
agnosed and those with a history of UC, were asked to avoid
the dairy diet at their first doctor visit. Patients were then fol-
lowed up weekly or monthly to monitor disease severity by
rigid sigmoidoscopy at the outpatient clinic for the next 6
months.

Rigid sigmoidoscopy also was performed at regular follow-
up visits with an interval of 3 to 6 months. The colonoscopy
examination was arranged with an interval of 1 to 5 years or at
the time of inflammation deterioration. Disease severity was
examined by sigmoidoscopy or colonoscopy, completion of
diet restriction, duration to remission, and medication use
were recorded.

2) Step Two: Investigating Other Possible Risk Factors

Next, all patients were regularly followed up. Once the disease
relapse was confirmed by colonoscopy or sigmoidoscopy
evaluation, we interviewed each patient in detail to search for
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Fig. 1. Study population flowchart.

any changes in the patient’s diet, tonic food, drug, daily neces-
sities, work, and lifestyle before the time of relapse to find pos-
sible inflammation trigger factors. When restricting these fac-
tors can decrease the inflammation severity back to remission
status, these factors were recorded as inflammation trigger
factors. Physicians then requested patients to eliminate these
possible factors to observe whether UC inflammation could
subside faster. Disease severity, completion of factor restric-
tion, duration of remission, and medication use were reviewed.
Multiple factors were defined as 2 or more factors reported in
asingle relapse episode.

According to patient’s compliance, we classified patients
into factor complete restriction, incomplete restriction and
unknown 3 groups to evaluate the effect of inflammation con-
trol. Complete restriction means totally no contact with the
trigger factors. Incomplete restriction means that patient will
not totally obey the advisement, only decrease the frequency
of factor contact, or need several times outpatient department
follow-up and advisement to achieve totally restriction. Un-
known means we cannot find trigger factors. During follow-up
periods, we upgraded the drug use by increasing the mesala-
zine dosage, adding steroids, azathioprine or biological agents
to control the inflammation if UC relapse. If the inflammation
degree of patients returned to only mild hyperemic mucosa
patches without rectal bleeding or present vascular pattern,
we downgraded the drug use by decreasing the mesalazine
dosage to less than 2 g per day, tapering the steroid, azathio-
prine or biological agent. Almost all the proctitis patients with
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mild inflammation were used mesalazine suppository to con-
trol the disease.

2. Statistical Analysis

We used SPSS statistics software (version 24.0; IBM Corp., Ar-
monk, NY, USA) for statistical analysis. A comparative analysis
between the groups was performed using an independent
samples #-test for continuous variables and a chi-square test,
or Fisher exact test for categorical variables. Statistical signifi-
cance was set at P<0.05.

RESULTS

1. Patient Characteristics

A total of 108 patients (73 men, mean age 45.8 +13.6 years)
were enrolled in this study. The follow-up duration ranged
from 228 days to 13 years with a mean duration of 6.2+3.8
years. The patients were categorized into 2 groups, new diag-
nosis (n=59, 53.2%) and UC history (n=52, 46.8%). The peri-
ods from UC diagnosis to the beginning of the study was
ranged from 0.22 to 15.5 years with a mean time of 5.44 +3.76
years in the UC history group. Patient characteristics are shown
in Table 1. There were no significant differences in age, sex,
and Mayo endoscopic score at the first clinic visit between the
2 groups. The percentage of proctitis was significantly higher
in the new diagnosis group, and pancolitis was more in the
UC history group. The patients with steroid use before the first
doctor visit was more in UC history group compared to new
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Table 1. Clinical Characteristics in Patients with History and New Diagnosed of Ulcerative Colitis

History of ulcerative

New diagnosis

Characteristics colitis (n=52) (n=59) P-value
Age at diagnosis (yr) 406+ 155 45.1+12.4 0.188
Sex 0.128
Male 38 35
Female 14 24
Disease extension 0.033
Proctitis 19 35
Left colitis 22 19
Pancolitis " 5
Initial Mayo endoscopic score 0.236
Mayo score 1 23 33
Mayo score 2 18 21
Mayo score 3 " 5
Steroid use before the first outpatient department visit 28 18 <0.001
Medication prescribed at the first visit with diary product restriction <0.001
Mesalazine only 37 57
Mesalazine and steroid 15 2

Values are presented as mean +standard deviation.
*Patient with rheumatic arthritis.

diagnosis group (28 vs. 1, P<0.001). The only patient who used
steroids in the new diagnosis group was due to the treatment
of rheumatic arthritis. Most patients in new diagnosis group
only needed mesalazine and dairy restriction for disease con-
trol.

2. Effect of Dairy Product Restriction

Table 2 showed the treatment outcome after dairy product re-
striction plus medication. The total remission rate was 91.7%
(99/108 patients). The remission rates of UC history and new
diagnosis groups were 91.3% and 93.9% in patients with the
initial endoscopic score 1 (P=0.706), and 75.8% and 96.1% in
patients with scores 2-3 (P=0.033), respectively.

The mean duration of achieving remission was approxi-
mately 40 days in both group patients with endoscopic score
1 (P=0.387), but was 88.5+68.9 days of UC history group with
scores 2-3 which was significantly twice longer than 43.4 ¢
33.5 days of the new diagnosis group (P=0.006). Some pa-
tients with initial endoscopic score 1 could be medication-free
after remission. The medication-free rate of the new diagnosis
group was 30.3% (10/33), higher than 13.0% (3/23) of UC his-
tory group but without a statistical significance (P=0.132). The
use of steroid decreased with an overall tapering rate of 46.7%
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Table 2. The First Remission Information after Dairy Product Re-
striction

History of New
Variable ulcerative . . P-value
oy diagnosis
colitis
Initial endoscopic score 1
No. of participants 23 33
Remission achieved 21(91.3) 31(93.9) 0.706

Duration to remission (day) ~ 40.4+26.2 39.9+325 0.387

Medication at remission 0.256
Mesalazine only 16 20
Mesalazine and steroid 2 1°
No medication 3 10 0.132
Initial endoscopic scores 2-3
No. of participants 29 26
Remission achieved 22(75.8)  25(96.1) 0.033
Duration to remission (day)  88.5+689 43.4+335 0.006
Medication at remission 0.015
Mesalazine only 16 24
Mesalazine and steroid 6 0
No medication 0 1

Values are presented as number (%) or mean +standard deviation.
*Patient with rheumatic arthritis.
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Table 3. The Relapse and Remission Episode with Possible Factor Control

Factor complete

Factor incomplete

Factor unknown

Management when relapse restriction (n=282) restriction (n=48) (n=31) P-value
Mesalazine 50 (60.9) 24 (50.0) 12 (38.7) 0.022
Mesalazine and steroid 32 (39.0) 22 (45.8) 15 (48.4)

Mesalazine and adalimumab 0 1(2.1) 3(9.7)

Duration to remission (day) 46.8+42.1 209.0+164.9 98.0+102.5 <0.001
Steroid taper’ 19 (59.3) 9 (40.9) 9 (60.0) 0.350
Adalimumab taper® NA 0 0 NA
Surgical intervention 0 1(2.1) 1(0.3) 0.316

Values are presented as number (%) or mean + standard deviation.
*Values are based on mesalazine and steroid.

Values are based on mesalazine and adalimumab.

NA, not available.

(7/15) in patients with UC history group. However, all the pa-
tients with new diagnosis could be steroid-free (P=0.015).

3. Relapse Events and Search for Other Possible Risk

Factors
At the end of the study, 36 patients with a follow-up duration
of 6.24 +3.82 years never experienced flare-ups again. All of
them restricted dairy products very well. Although some pa-
tients still needed to take low-dose mesalazine (<2 g) per day,
36% (13/36) of them were medication-free.

Seventy-two patients had experienced at least 1 to 7 relapse
episodes individually with a total of 161 episodes during fol-
low-up period with a mean of 6.20+3.81 years. After relapse,
we searched the possible inflammation trigger factors and re-
strict them to aid disease control (Table 3). When relapse hap-
pened, the percentage of steroid use were 45.8% and 48.4% of
the factor incomplete restriction and unknown groups respec-
tively which was significantly higher than 39.0% of the factor
complete restriction group (P=0.022). The steroid tapering
rates were 59%, 41%, and 60% in the complete restriction, in-
complete restriction, and factor unknown groups, respectively.
There was no difference in steroid tapering rate between the 3
groups. The patients who needed biological agent (adalimum-
ab) to control inflammation after relapse were still difficult to
spare it for disease control even achieved remission status.
The mean duration to remission of the factor complete restric-
tion group was 46.8 +42.1 days which was significant shorter
than 209.0+164.9 and 98.0+102.5 days of the factor incom-
plete restriction and unknown groups (P<0.001). Surgical in-
tervention was performed in 2 patients (1 in factor incomplete
restriction and 1 in factor unknown group) because of acute
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abdomen events after several episodes of relapse.

Among the 72 patients with relapse, 28 patients experi-
enced only 1 relapse and the others had 2 to 7 episodes during
follow-up. We found that the possible trigger factors were
highly variable (Table 4). Milk, dairy product, herb medicine/
Chinese tonic food, and dietary supplement were the more
common trigger factors. But there were still 14.1% of patients
who cannot find trigger factors. Some patients would be ex-
posed to the same risk factor that had been self-reported after
the disease inflammation subsided. Milk and dairy products
(a total of 13 repeats) were reported as the most common re-
peated factors in the same patient, followed by herbal medi-
cine and Chinese tonic food (6 repeats).

DISCUSSION

The inflammation trigger factors related to UC relapse are
multiple and complex with individual and personal variance.
The possible biological mechanisms of environmental and
psychological factors on clinical relapse of IBD included the
increase of thrombotic tendency, imbalances in prostaglandin
synthesis, alternations in the intestinal microbiome, mucosal
damage with mucus layer disruption and increase of intestinal

23,24

permeability.™" Restriction of some diet and fecal implanta-
tion were associated with a decrease of UC relapse. In con-
trast, cease of smoking, nonsteroidal anti-inflammatory drugs
(NSAIDs), dietary sulfur, high ratio of n-6/n-3 polyunsaturated
fatty acids, deficiency of vitamin D and high-stress level in-
creased the possibility of UC relapse. Estrogens, antibiotics
and air pollution were supposed but still lacked supportive ev-
idence.

www.irjournal.org
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Factor Percentage Cause
Dietary factor
Milk 17.3 All kinds of milk
Dairy product 17.7 Bread, cake, cookie, candy, cheese, cream, corn soup, ice cream, mayonnaise
Herbal medicine and Chinese tonic food 15.9 Herbal medicine, Angelica duck, bird's nest, clam essence, ginger duck stew, Monascus
purpureus, mutton hotpot, sesame chicken
Dietary supplements 6.8 Calcium tablet, Chlorella/Spirulina capsule, collagen capsule, cranberry concentrate,
Lactobacillus, probiotics
Alcohol 3.2 Herbal wine, red wine, rice wine
Processed meat 1.8 Dumpling, hamburger, pork balls
Other diet factors 10.5 Soda, Yakult, spicy, curry, wasabi, soybean sauce, salsa source, sesame, vinegar, snail,
egg, protein bar/powder, betel nuts, chewing gum
Non-dietary factor
Psychological issue 4.1 Stress, night work/shift (a new job and working place), anxiety, tension headache,
insomnia
No medication 4.5 No use of low-dose mesalazine
Other non-diet factors 4.1 Quit smoking, cosmetic products, high fluoride toothpaste/mouthwash, female
hormone, hair dye/hairspray
Unknown 14.1 Factor unknown

Both doctors and patients may perceive that diet is one of
the important environmental triggers of UC relapse. An India
survey reported that patients perceived food as a risk factor
(44%), and modified their diet since the diagnosis (86%). The
diet modification included taking vitamin, herbal medication,
mineral, nutritional and fiber supplements. The food restric-
tions were imposed by 89.9% of patients for the belief of pre-
venting relapse. While more CD patients avoided raw fruits
(P=0.002), more UC patients avoided dairy products (P=0.013)
and took more fiber supplements (P=0.049).” Our patients
with similar Asia cultures also would seek dietary supple-
ments, Chinese tonic food, and herbal medicine to control the
disease by themselves without any cognition of getting better
or worse. The behavior of patients to modify their diet is very
diverse. It is difficult to control 1 dietary factor without the in-
fluence of others. Although the benetfits of dietary therapy by
exclusive enteral nutrition was proved in CD,” the benefits in
UC was uncertain.”

Milk contains an abundance of casein, which is known to
negatively affect intestinal permeability and gut microbial
density in mice.”" Dietary restriction of milk and its derivatives
is recommended." In 1965, Wright and Truelove™ first con-
ducted a 1-year randomized clinical trial and reported that a
millcfree diet could not significantly decrease the relapse epi-
sodes. However, some symptom-free patients with a milk-free
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diet had a rapid relapse after reintroduction of milk into the
diet. These patients responded well to a short course of corti-
costeroids plus a milkfree diet. Although subsequent clinical
researches cannot prove the association of milk and milk

29,30

products with UC relapse,™" the contents of dairy foods such
as margarine,”' emulsifiers,””* and carrageenan’' were related
to UC inflammation and a milk-free diet was beneficial to a
certain proportion of UC patients. Our findings revealed dairy
products were the most frequent factors related to UC relapse
and their restriction could shorten the treatment course to
achieve remission faster.

Chinese herbal medicine and herbal tonic foods are widely
used for diseases and body strengthening among a large pro-
portion of Asian people. The use of herbal therapy for IBD is
growing worldwide.” Certain types of herbal medicines as al-
ternative therapy could be effective in UC induction and main-
tenance of remission.”® However, herbal medicine and tonic
food were the second most common trigger factors reported
from our patients. Because the variety of products lack manu-
facturing standards and clinical research support.

Dietary supplements and probiotics are commonly used for
health benefits by patients. Low serum vitamin D during re-
mission increased the risk of clinical relapse in UC patients.”
But the effect of vitamin D supplement therapy still is not clear.
Curcumin, an Asian spice with antioxidant and anti-inflam-
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matory properties, in combination with mesalamine was su-
perior to mesalamine alone to induce remission in patients
with mild to moderate UC from a randomized trial.” Probiotic
bacteria play a crucial role in maintaining gut microbiota ho-
meostasis, strengthening gut barrier function and host im-
mune responses. An updated review summarized the probi-
otics used alone or in combination with conventional therapy
against UC.” These probiotics included the Escherichia coli
Nissle 1917, Lactobacillus rhamnosus GG (LGG), Bifidobacte-
rium longum 536, and the multi-strain BIFICO, BIO-THREE
and VSL#3. However, the Cochrane Database review reported
the uncertain effectiveness of probiotics for maintaining UC
remission due to low- to very low- certainty evidence from
poorly conducted studies.”’ In our study, some dietary supple-
ments including probiotics taken by patients themselves were
the trigger factors of UC relapse. Physicians should be aware
that these unidentified products with unknown efficacy may
aggravate the symptoms of patients.

Alcohol, processed meat, and other varied products also
were the reported factors in our study. Alcohol was associated
with UC disease activity and the sulfite used in processed al-
*% The ultra-

and others with undetermined compo-

coholic drinks was believed to be a key factor.
processed foods""
nents may interfere intestinal permeability or microbiome
and worsen clinical symptoms. For example, carrageenan, an
ingredient used in preparing dairy products, dessert, meat,
beer, and even toothpaste and shampoo, was a contributory
cause of UC relapse faster.”

The psychological problems such as anxiety," depression,"
fatigue,® insomnia,'"” and stress" are often noted in IBD pa-
tients, especially when the disease flares up. The perception of
stress, negative mood, and major life events were the trigger
factors for IBD flares.” Psychotherapeutic intervention is help-
ful for the quality of life but still is uncertain for disease control.

We observed that some UC patients with mild inflamma-
tion can decrease or withdraw mesalazine usage after restrict-
ing trigger factors. But the discontinuation of the medication
by patients themselves (mesalazine) is another trigger factor
of UC relapse. Although the potential effect of 5-aminosalicy-
lates maintenance therapy can reduce cancer risk, withdrawal
or intermittent use of 5-aminosalicylates is possible in special
subgroup patients after long-term remission status.”’ Cigarette
smoking seems to be a protective factor against UC,”" and
smoking cessation may act as a triggering factor.”"** Oral con-
traceptive pills and postmenopausal hormone therapy were
associated with IBD development in women.” The risk in-
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crease of UC depended on the duration of hormone use and
risk dropped due to discontinuation of hormone therapy (es-
trogen or estrogen plus progestin).”* Our findings revealed
that the disease progression was related to the use of high flu-
oride toothpaste or mouthwash, cosmetic agents, hair dye,
and hairspray which were not reported before. The mecha-
nism was unknown but the inflammation gradually subsided
after the discontinuation of these products.

We cannot find out possible trigger factors for 14.1% of pa-
tients with UC relapse. Further histologic or serologic exami-
nation including immune and infective conditions will be
necessary to evaluate the etiology of disease progression.

In conclusion, The exacerbating factors of UC are multiple
and complex with personal variance and influence of individ-
ual factors. We cannot inform the patients to restrict all the
possible factors completely and expect the efficacy by control-
ling a single factor. In daily clinical practice, restriction of dairy
diet, undefined alternative therapies, chemical and hormone-
content products first then searching and restriction trigger
factors personally if UC relapse can improve the disease con-
trol and downgrade the medication usage of UC patients.

This study had some limitations. Except for the restriction of
dairy diet initially, the data of inflammation trigger factors ob-
tained from the questions to patients and answers when UC
relapse. We cannot quantify these factors and evaluate the in-
fluence of each factor individually. The trigger factors recorded
were according to the efficacy of factor restriction. The pa-
tient's compliance with factor restriction was not the same
and the classification of complete restriction was dependent
on the patient’s answer at the first follow-up visit after UC re-
lapse. NSAIDs are the potential trigger factors of UC relapse.
The regular use of aspirin cannot be discontinued and short-
term use of NSAIDs was not recorded clearly. The priority of
drug upgraded to treat the UC relapse was a steroid. Rare pa-
tients used immunomodulators or biological agents in this
study.
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