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Abstract: Identification and recognition of the ubiquitous environmental factor are prerequisite for
treatment and prevention of the disease. The biggest problem with current practice in inflammatory bowel
disease (IBD) is the lack of a widely appreciated ubiquitous environmental factor for the disease. The
incidence of IBD is associated with dietary transition from a traditional diet to the current (westernized) diet.
Prospective cohort studies and case-control studies indicate that the current diet is a risk factor for IBD.
The current diet tends to cause gut microbial dysbiosis resulting in a pro-inflammatory state. Therefore,
we regard our current diet as this factor. Even nutritionally balanced meals are unable to suppress relapse,
particularly in Crohn’s disease (CD). Therefore, we developed a plant-based diet (PBD) (lacto-ovo-semi-
vegetarian diet) to counter the current diet. By incorporating the PBD into practice, we achieved far better
outcomes in both ulcerative colitis (UC) and CD in both the induction and quiescent phases compared to
the current standard therapy. All patients were treated on an inpatient basis and provided with a PBD. CD is
far more untenable than UC and is destined to follow a disabling course. Therefore, infliximab was indicated
in all patients with CD, but only in severe cases with UC. This infliximab and PBD as first-line (IPF) therapy
broke the barrier of primary nonresponders to biologics (around 30%): the remission rate was 96% (44/46)
in CD and 76% (13/17) in severe UC. A PBD can induce remission without medication in approximately
one-third of mild cases of UC. All patients were advised to adhere PBD after discharge. In CD, a relapse-
free outcome was achieved in nearly a half of patients (52%) at 10-year follow-up without biologics or
immunosuppressants. Cumulative relapse rates for 51 initial episode cases of UC (18 mild, 30 moderate,
3 severe) at 1 and 5 years were 14% and 27 %, respectively. We believe our assertion that the current diet is

the ubiquitous environmental factor underlying IBD is correct and a PBD is right diet for the disease.
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Introduction associated with dietary transition from a traditional diet

to the westernized diet (1). Prospective cohort studies
The incidence of inflammatory bowel disease (IBD), and case-control studies indicate that the current diet is a
ulcerative colitis (UC) and Crohn’s disease (CD), is risk factor for IBD (2-7). The current diet tends to cause
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gut microbial dysbiosis resulting in a pro-inflammatory
state (8-14). A nutritionally balanced current diet is not
able to maintain C-reactive protein (CRP) within the
reference range in CD (15-18). Despite these problems,
there has been no recommended diet for IBD. We assert
that IBD occurs in susceptible individuals mainly due to
our omnivorous (westernized) diet (19,20). Therefore, we
developed and began to provide a plant-based diet (PBD),
a lacto-ovo-vegetarian diet, to counter an omnivorous
(westernized) diet for IBD patients in 2003 (17). We
achieved far better outcomes in both UC and CD in both
the induction and quiescent phases compared to the current
standard therapy. We started recommending PBD for IBD
since 2019 (21-23).

We have been routinely providing PBD to patients with
IBD for almost 20 years. The objective of this review article
is to describe the rationale for and outcomes of PBD in IBD.

Historical background of PBD for IBD

Not all but the majority of IBD physicians and
gastroenterologists do not appreciate the critical role of
diet in IBD. The reason for this would be the education
system in medicine. Educational institutions tend to teach
and study areas in the forefront in medicine. PBD was
designed in 2003 (17). Therefore, it would be worthy to
describe the historical background of PBD in IBD. Topics
of research in IBD were like those in medicine. For the last
half century, they were microbiology to identify microbial
agent(s) in IBD, immunology to elucidate the mechanism of
inflammation, and genetics to study susceptibility to diseases
(24,25). Nowadays, multi-omics, artificial intelligence, and
COVID-19 infection seem to be those among the topics in
the forefront.

Resumption of bospital meals was the start of relapse in CD

Full-blown symptoms of CD such as frequent diarrhea,
abdominal pain, high fever, and anorexia subsided in 1 week
to 10 days of total parenteral nutrition (TPN). CRP, a
sensitive biomarker of inflammation, normalized. Gradual
replacement of TPN with meals was undertaken and
the patient was subsequently discharged. CRP, however,
gradually increased above the reference range, leading to
a relapse despite adherence to the recommended balanced
diet (15). This occurred in most patients with CD, while it
was not so in patients with UC. Therefore, both patients
with CD and gastroenterologists thought that meals per se
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were related to relapse (15-17). This experience led to use
of elemental diet (ED) in CD. In Japan, ED was used as
standard induction and maintenance therapy for adult CD
patients in the pre-biologic era (26). Nowadays, it is used
in selective CD patients. ED is commonly used in pediatric
CD patients in Europe. Pediatricians face a similar problem
of replacement of ED with meals (27) as replacement of
TPN with meals. These observations indicated that an
adequate diet that does not induce relapse is critically
needed in CD. Therefore, an adequate diet for IBD should
be screened in CD.

Research on etiology of IBD

Studies attempting to identify a sole microbial agent in IBD
were ultimately unsuccessful (28,29). Immunology looks at
IBD in terms of therapeutic effects of glucocorticoids and
immunosuppressants. Immunology characterized a variety
of pathways of inflammation that resulted in development
of biologics and small molecules widely used now for IBD.
Genetics identified susceptible genes in IBD. They are
related to innate and acquired immunity, autophagy, as
well as epithelial barrier (30). It has been calculated that
disease heritability is the cause in 16% of UC patients and
23% of CD patients (30), stressing the importance of an
environmental factor. The gut harbors a profuse number
of microbes, and the gut is the largest lymphoid tissue.
Gut microbiota maintains homeostasis of the gut milieus
including nutrition, immune system, and defense against
various insults. Gut microbial dysbiosis, i.e., imbalance of
microbiota, was found among diseases including not only
intestinal diseases but also common chronic diseases (8-14).
Gut microbiota were previously thought to be fairly
stable among individuals, but nowadays it is thought to be
changeable due to our diet. Therefore, therapy targeting
gut microbiota from the trajectory of diet and probiotics/
prebiotics/synbiotics has been investigated.

Epidemiology

The incidence of IBD increases in immigrants who
immigrate from low-IBD-prevalence (developing) countries
to a high-prevalence (developed) country (31,32). This
phenomenon suggests that an environmental factor(s)
in developed societies contributes to the onset of IBD.
This concept has been widely accepted in IBD. Economic
transition induces nutritional transition (Figure 1) (33).
Epidemiology of IBD in Japan showed that the incidence
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Figure 1 Calories derived from fats, carbohydrates, and proteins as a percent of total calories according to the income of the countries (33).
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Figure 2 Chronological change in dietary intake and incidence of inflammatory bowel disease in Japan. The daily intake per capita of

rice, animal protein, and animal fat is shown in the upper panel based on the data for 35 years from 1965 to 2000 collected in the National

Nutritional Survey. The incidence of ulcerative colitis and Crohn’s disease every 5 years is shown in the lower panel (1).
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Figure 3 Correlation between ulcerative colitis and Crohn’s
disease in the annual numbers of new cases in Japan. In Japan,
national registration of ulcerative colitis cases and Crohn’s disease
cases started in 1975 and 1976, respectively. A scattergram was
generated based on the data for 24 years from 1977 to 2000. The

linear regression formula and correlation coefficient are shown (1).
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of IBD increased along with national economic transition
(Figure 2) (1). There was a high correlation between the
annual numbers of new cases of UC and CD, indicating the
presence of a common environmental factor in both diseases
(Figure 3) (1). IBD was common in wealthy nations, but it
has occurred more frequently worldwide since the end of
the last century, making it a global disease (34). The food
industry became able to provide cheap food in developing
countries (35). In modern society, mortality due to infectious
diseases subsides, while common chronic diseases predominate
due to the nutrition transition to the Western diet (35).

Environmental factor

Lifestyles in wealthy nations have been extensively
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Table 1 Environmental factors in inflammatory bowel disease [with permission from the Permanente Federation (20)]

Environmental factor Role in IBD Exposure to th? majority Rele\{ancg to gut
uc cD Mode of role of IBD patients microbiota
Lifestyle
Smoking P R Divergent in IBD No Yes
Diet Yes Yes
Animal protein R R Identical in IBD Yes Yes
Dietary fiber N P - Yes Yes
Tea or coffee P P Identical in IBD Yes Unknown
Low levels of vitamin D R R Identical in IBD No Unknown
Breast feeding P P Identical in IBD No Yes
Pharmacological agents
NSAID R R Identical in IBD No Unknown
Antibiotics in childhood Divergent among ethnic groups No Yes
Oral contraceptives R R Identical in IBD No Unknown
Dipeptidyl peptidase-4 inhibitors R N - No Unknown
Vaccination N N - Yes Unknown
Appendectomy P R Divergent in IBD No Unknown
Air pollution R R Identical in IBD No Unknown

IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn’s disease; P, protective factor; R, risk factor; N, neither protective nor

risk factor; NSAID, non-steroidal anti-inflammatory drug.

studied (36). Representative risk and preventive factors for
IBD are presented in Zable 1 (20). In addition to those listed
in 7able 1, the hygiene hypothesis and stress were studied.

These lead to the present definition of IBD. Namely, the
etiology of IBD is unknown, but it occurs in a susceptible
person who is triggered by an environmental factor(s)
(24,25). Advances in the concept of IBD, the diagnosis, and
its treatment have resulted in improvement in its clinical
course and prognosis. IBD physicians and IBD researchers,
however, are not able to answer dietary research questions
published in 2017 (37). They are not able to answer the
most common question asked by patients: “What should I
eat?” (38,39).

Our current (westernized) diet is the most
ubiquitous environmental factor in IBD

The biggest problem in current IBD treatment is the lack
of a widely appreciated ubiquitous environmental factor
in IBD. Therefore, even though some lifestyles in modern
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society are known to be a risk factor, no real factor has
been highlighted. Gut inflammation does not occur in the
absence of gut microbiota (19). Epidemiologic studies have
shown that IBD increased along with the dietary transition
both in developed and developing countries (1,33,35).
Cohort and case-control studies, in general, showed that
a westernized diet was a risk factor for IBD (2-7). Ultra-
processed foods in westernized diets contain food additives
(emulsifiers, thickeners, sweeteners), pesticides, and
persistent organic pollutants. It has been recently reported
that they increase the risk of IBD (40). Meats decrease
beneficial bacteria (17). The ubiquitous environmental
factor for IBD should be a risk factor for both CD and
UC, should be a risk factor irrespective of geographic
areas, should induce gut dysbiosis, and should be a factor
to which patients with IBD are exposed. A westernized diet
(high in animal fat, animal protein, and sugar, and low in
carbohydrates and dietary fiber) satisfies these conditions
for the ubiquitous environmental factor for IBD. Therefore,
we asserted that a westernized diet was the ubiquitous
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Figure 4 Schematic pathogenesis of IBD. IBD occurs in genetically susceptible people when triggered by environmental factors. The

breadth of the arrow reflects the degree of the contributing role in the pathogenesis. The greatest environmental factor is gut dysbiosis

(imbalance of gut microbiota), which is formed by a westernized diet, namely, westernized diet-associated gut dysbiosis (20) (reprinted with

permission from the Permanente Federation). IBD, inflammatory bowel disease.

environmental factor in IBD (Figure 4) (Table 1) (20).

Development of PBD for IBD

Since a PBD (low in animal fat, animal protein, and sugar,
and high in carbohydrates and dietary fiber) was thought to
increase beneficial bacteria, PBD was designed to replace
the westernized diet. PBD is a lacto-ovo-vegetarian diet.
Fish and meat are served at about a half the average amount
once a week and every 2 weeks, respectively. The details of
PBD were previously described (17).

Results of therapeutic modality incorporating
PBD in IBD

PBD is fairly different from contemporary diets. One
medical doctor followed PBD based on our article, but
the doctor could not achieve remission and visited us (41).
We treated all newly diagnosed patients on in inpatient
basis. For patients previously diagnosed with IBD,
we recommended admission once to experience PBD
irrespective of relapse or remission.

Efficacy of therapy must be adequately evaluated.
Because disease activity decreases over time in both UC
(42-45) and CD (46), and we need to know the long-term
clinical course, the therapeutic effect should be evaluated

© Translational Gastroenterology and Hepatology. All rights reserved.

for inceptive cases. Remission and response to treatment
are different: the former refers to entering a quiescent
phase, while the latter needs another modality to induce
a remission. Clinical remission in our previous studies
was defined in both diseases as the disappearance of active
symptoms assessed by a clinician (17,47-51). Relapse in both
diseases was defined as a change in the clinical status of the
patient that required more aggressive treatment (42,43,52).
There are only a few studies available in the literature on
the therapeutic effect in inceptive cases. A comparison of
outcomes with our modality versus those of others in the
literature is given below.

Results of therapeutic modality incorporating
PBD in UC

Educational bospitalization for mild UC (48)

The symptoms of mild UC are mild enough to not disrupt
daily activities. Therefore, about 2-week hospital stay
at a convenient time during school/company seasonal
holidays was recommended for patients with mild UC.
Sixty patients underwent educational hospitalization.
The first author explained the followings using written
information: the dietary factor in the pathogenesis of IBD,
a patient’s hitherto dietary habits based on a questionnaire,

Transl Gastroenterol Hepatol 2023;8:38 | https://dx.doi.org/10.21037/tgh-23-6
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Figure 5 Relapse rate at 1-year follow-up in initial episode cases of
UC (21). Green and grey column show modality with and without
plant-based diet, respectively. A: modality incorporating plant-
based diet provided during educational hospitalization (Japan) (48).
B: modality incorporating plant-based diet (Japan) (49). C:
conventional modality (seven European countries and Israel) (42).
D: conventional modality (Norway) (43). E: conventional modality
(Japan) (55). UC, ulcerative colitis.

future recommended dietary habits, PBD, and healthy
habits (53). In 40 cases with symptoms or an abnormal
fecal immunochemical test, about three-fourths (77%)
experienced some improvement during hospitalization:
disappearance or decrease in the amount of bloody stool,
normalization or improvement in fecal immunochemical
test. We already published case reports that remission of
UC can be induced with PBD without medication (41,54).
We have added four patients who achieved remission with
PBD without medication during educational hospitalization.
Relapse of UC is most common in the first 2 years after onset
(42,43). There are only several reports available to compare
relapse rates of initial episode cases in the last few decades.
The relapse rate at 1-year follow-up in initial episode
case after educational hospitalization was 4% (Figure 5)
(21,42,43,48,49,55).

The explanation and educational materials provided
during educational hospitalization were also provided to all
the following inpatients with IBD.

UC treated with medication according to guidelines (49)

PBD together with medication prescribed according to UC
guidelines (56) was provided during hospitalization. Ninety-
two cases were studied (51 initial episode cases, 41 relapse
cases; 31 mild, 48 moderate, 13 severe). The 13 severe
cases were encountered before 2010 and were treated with
prednisolone, not infliximab. Seventeen cases of severe UC
treated with infliximab after 2010 are described below (50).
The relapse rate at 1-year follow-up in initial episode
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cases after discharge was 14% (Figure 5). Nine of 31 mild
cases in this study achieved remission without medication.
This experience with four previous cases in educational
hospitalization (48) convinced us that remission can be
induced with PBD without medication in a considerable
portion of mild cases, probably more than a third. This
led to a stepwise treatment with PBD and medication for
patients with mild UC (57).

Severe UC (50)

Severe UC is encountered in 10-25% of UC cases and is life-
threatening with a 1% mortality rate (58). The first choice for
severe UC is intravenous corticosteroid therapy. Infliximab
or cyclosporine is used for non-responders to corticosteroids
(16% to 34% of patients) (59-61) as rescue treatment (62).
When infliximab is effective, scheduled infliximab therapy
is followed (62). In the literature, remission rates in patients
with moderate to severe UC naive to infliximab, adalimumab,
golimumab, and vedolizumab are 38.8%, 49%, 43.9%, and
19.2% respectively (63-67). Oh et al. (68) reported remission
rates of severe UC treated with infliximab as either first-
line or rescue treatment. They were 26.1% at 3 months and
45.5% at 1 year. Colectomy rates of severe UC with rescue
infliximab in the induction phase, at 3 months, and at 1 year
according to a meta-analysis were 11%, 16%, and 26%,
respectively (62). In another recent report, the colectomy rate
was at 20% in the induction phase (69). The colectomy rate
at 3 months and 1 year with infliximab rescue therapy was
14.3% and 20.4%, respectively (70).

Even though induction is successful with glucocorticoid,
steroid dependence or colectomy occurs in a half of such
patients at 1 year (71). Once steroid hormone is used, its
use lasts more than a few months, and careful observation
is needed for a variety of steroid hormone side effects.
Therefore, we replaced infliximab and PBD as first-line
(IPF) therapy with glucocorticoid therapy for severe
UC (50). In the induction phase, the remission rate was 76%
(13/17) and the colectomy rate was 6% (1/17). The remission
rate at 3 months and 1 year was 93% and 75%, respectively.
There was no increase in colectomy rate at 3 months and
1 year. Our outcomes clearly surpass current standards.
It seems that incorporation of PBD at the initiation of
therapy together with infliximab contributed to the better
outcomes. No increase in colectomy rate at follow-up may
be explained by the improved dietary habits shown in the
following (7able 2). In cases in which efficacy was insufficient
to induce remission with IPF therapy, we showed that
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Table 2 Chronological change in plant-based diet score
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Short term Long term
Subject Follow-up Follow-up
N  Base PBDS PBDS P value N Base PBDS PBDS P value
(months) (months)
Ulcerative colitis
Mild cases underwent 23 7.3£9.7 14.0 (12.0-22.0) 21.6+10.6 <0.0001 16 12.3+t89  46.5(39.0-54.0) 18.7+9.8 0.034
educational hospitalization (48)
Patients treated by guideline (49) 41 12.0£8.7 12.0(10.5-24.0) 29.3+7.6 <0.0001 41 11.7+8.8 76.5(43.8-110.8) 19.4+9.0  <0.0001
Severe cases (50) 10 8.8+8.3 12.5(9.3-19.5) 27.7+7.0 <0.0001 8 9.9+8.4 48.5 (38.3-64.8) 23.8+7.4 0.039
Crohn’s disease (51) 23 8.4+8.4 20.0 (13.0-24.0) 30.6+6.3 <0.0001 21 9.2+8.3 60.0 (39.5-85.5) 24.2+12.2 <0.0001

Data are presented as mean + standard deviation or median (interquartile range). P value obtained with paired t-test or Wilcoxon test. PBDS, plant-based diet

score.

96%

Induction rate of remission
by biologics in CD, %
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Figure 6 Induction rate of remission with biologics in patients with
CD who were naive to biologics. Green and grey column show
modality with and without plant-based diet, respectively. A: infliximab
and plant-based diet (47). B: infliximab and azathioprine (78).
C: infliximab and azathioprine (79). D: infliximab (77). E:
adalimumab (80). F: ustekinumab (81). CD, Crohn’s disease.

successive corticosteroid therapy induced remission (72).

Results of therapeutic modality incorporating
PBD in CD

Biologics revolutionized the IBD treatment, but the
optimal use of biologics is undetermined. Almost 25 years
have passed since infliximab, an anti-tumor necrosis factor
(TNF) antibody, was first used for IBD (73). For CD, more
than a half of TREAT-registered patients have undergone
infliximab treatment since 2004 (74). At entry to the I-CARE
(IBD cancer and serious infections in Europe) study, rates of
biological treatments were 69.7% (4,300/6,169) and 43.5%
(1,757/4,037) in CD and UC, respectively (75). There is a
barrier of primary nonresponders (around 30%) to biologics in

© Translational Gastroenterology and Hepatology. All rights reserved.

both CD and UC. If we take the rate of primary nonresponders
into account, biologics were used in almost all CD patients
in the I-CARE study (75). Kayal et 4l. (76) studied the net
remission rate with biologics in CD, which they calculated using
an intention-to-treat analysis based on the remission rate in the
induction and maintenance phases. Among anti-TNF-naive
patients, the net remission rates at around 1 year of infliximab
(54 weeks), adalimumab (56 weeks), ustekinumab (44 weeks),
and vedolizumab (52 weeks) were 16.7%, 28.5%, 34.8%, and
18.7%, respectively (76). All were less than 40%.

It is known that early use of biologics (the top-down
approach) is more effective than late use (the step-up
approach) (73). Therefore, earlier use of biologics than
before is prevailing, although most guidelines in the world
recommend step-up use. One of the reasons for step-up use
is the high cost of biologics. Jongsma ez al. (77) compared
the efficacy of first-line use of infliximab versus conventional
exclusive enteral nutrition or prednisolone in therapy-naive,
new-onset pediatric patients with CD. As for infliximab,
the standard induction regimen of infliximab (5 mg/kg at
0, 2, and 6 week) was administered. They reconfirmed the
superiority of infliximab therapy over conventional therapy
in terms of clinical remission rate. The clinical remission
rate at week 10, however, was 59% (77). Even first-line use
of infliximab in therapy-naive patients did not break the
barrier of primary nonresponders (Figure 6) (47,77-81).
A new and highly effective medical therapy including
biologics for CD is eagerly needed.

Induction phase (47)

Ideal treatment is the initiation of therapy before irreversible
damage occurs, namely during the window of opportunity (82).

Transl Gastroenterol Hepatol 2023;8:38 | https://dx.doi.org/10.21037/tgh-23-6
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Figure 7 Relapse-free rate at 10 years after the first induction
in Crohn’s disease. Green and grey column show modality with
and without plant-based diet, respectively. A: report from Japan.
Induction by infliximab and plant-based diet as first-line therapy
followed by recommendation of adherence to plant-based diet (51).
B: report from Denmark on induction by conventional therapy (46).
C: report from seven European countries and Israel on induction
by conventional therapy (90). D: report from Norway on induction

by conventional therapy (52).

Considering that most CD patients exhibit a chronic
progressive disabling course (83-86) and that there is no
way to identify patients who exhibit a long-term indolent
course (87), all patients with CD, even mild cases, were
given IPF therapy (47). PBD and infliximab infusion were
initiated on the same day. Our modality, IPF therapy, did not
accompany an immunosuppressive agent. Our 44 CD patients
could be divided into three groups: newly diagnosed adults
(n=24), newly diagnosed children (n=11), and relapsed adults
(n=9); median age 27.5, 16.0, and 24.0 years old, respectively;
median disease duration 4.5, 6.0, and 72.0 months, respectively.
The number of cases by Crohn’s Disease Activity Index score
<150, 151-220, 221-450, and >451 were 8, 7, 19, and 10 cases,
respectively. The remission rate according to intention-to-treat
and per-protocol analyses was 96% (44/46) and 100% (44/44),
respectively (47,88). We did not encounter any primary
nonresponders among 46 consecutive cases. Figure 6 shows
CD remission rates, including the highest one in the literature,
of three biologics (infliximab, adalimumab, and ustekinumab)
with/without azathioprine (47,77-81).

Overcoming the hurdle of primary nonresponders lead to
a favorable clinical course. The net remission rate at one year
was 79% with our modality in new-onset adult CD cases (51).
We believe that PBD provides sufficient dietary fiber to
gut microbiota, resulting in production of butyrate, which
improves gut homeostasis to suppress inflammation (89).

© Translational Gastroenterology and Hepatology. All rights reserved.
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Quiescent phase (51)

Remitted newly diagnosed adult patients with CD treated
with IPF therapy (n=22) were advised to adhere to PBD.
Infliximab was used only in the induction phase. Patients
were followed without biologics, immunosuppressants, or
corticosteroids. A relapse-free course at 10 years after IPF
therapy in CD was achieved in nearly a half of patients (52%)
(Figure 7) (Table 3) (46,51,52,90). This is an unprecedented
relapse-free course in CD (Figure 8) (51,52).

The limited use of infliximab in IPF therapy releases
patients from anxiety about side effects of medication and
lowers medical costs. A long-term relapse-free outcome
obviously keeps the patient free from disability objectively
and provides a high quality of life subjectively. IPF therapy
will provide a great benefit to CD patients.

Plant-based diet score (PBDS)

We developed a simple way to evaluate the adherence to a
PBD for Japanese patients with IBD (91). The PBDS was
evaluated on admission (baseline PBDS) and again within
or beyond 2 years after discharge, referred to as short-term
and long-term PBDS, respectively. In our previous study,
the mean baseline PBDS in UC (n=159) and CD (n=70)
was 10.9 and 8.2, respectively (91). PBDSs in short term
follow-up were significantly increased relative to baseline
in all studies, i.e., three studies of UC and one study of CD
(P<0.0001) (7able 2) (48-51). Although sustained dietary
modification is desired, the majority of patients tended to
lose their determination once they had been in remission
for a few to several years. However, they still consumed
more of the recommended foods and consumed less of
the discouraged foods compared with baseline. Long-term
PBDS was significantly higher than baseline PBDS even after
6 years (Table 2). Considering that successful weight reduction
or improvement in hemoglobin Alc as a result of dietary
intervention subsequently reverted back toward baseline in
1 year (92,93), significant adherence to PBD compared with
baseline several years later in our studies was remarkable.

Onset of IBD after deteriorated dietary habits

Focusing on diet, we published several case reports in which
IBD occurred after the patient adopted worse dietary habits.
Such typical cases occur in the latter teenage years in Japan.
He/she graduates a high school in March and moves to
Tokyo for a new life of company/college in April. Soft/loose
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Table 3 Literature review of relapse-free rate and surgical rate in adult Crohn’s disease

Number Cumulative relapse-free rate

Cumulative surgical rate

Author Country Subjects & year
of cases 5 years 10 years 5 years 10 years

Munkholm et al., 1995 (46) Denmark PBIC 1962-1987 373 22% 12% n.d. n.d.
Wolters et al., 2006 (90) European countries PBIC 1991-1993 358 31% 23% 21% 29%
Solberg et al., 2007 (52) Norway PBIC 1990-1994 237 15% 10% 27% 38%
Chiba et al., 2022 (51) Japan 2003-2017 26 52% 52% 12% 19%
PBIC, population-based inception cohort; n.d., not described.

2

28

| >

n 0 10years O 10years O 10years O 10years O 10 years

Curve 1 Curve 2 Curve 3 Curve 4 Relslg:;as—éree

Figure 8 Graphic of clinical course in Crohn’s disease. Solberg et 4l. (52) presented four graphic clinical courses of CD: curve 1 (decrease in

the severity of bowel symptoms), curve 2 (increase in the severity of bowel symptoms), curve 3 (chronic continuous bowel symptoms), and

curve 4 (chronic relapsing bowel symptoms) (reprinted with permission from Elsevier). A relapse-free course was attained in nearly a half of

CD patients with IPF therapy (51) (reprinted with permission from the Permanente Federation). CD, Crohn’s disease; IPF, infliximab and

plant-based diet as first-line.

stool appears in June/July. He/she thinks that the change
in stool must be due to a change of environment, and that
it will gradually improve. The change in stool, however,
becomes worse, and he/she visits a doctor in autumn/winter.
IBD is ultimately diagnosed (72,94). Our PBDS analysis
showed that the score before the patients departed for
Tokyo clearly decreased after living in Tokyo (72,94). We
experienced two cases of pregnancy-onset UC. The onset
was in the second trimester after emesis gravidarum in one
case (54), and at 20 weeks postpartum in the other case (95).
In both cases, the dietary pattern changed toward unhealthy
ones. The patient was seeking relief from the emesis in
the former, and the patient wanted sweets after 1 year of
tension due to pregnancy and labor in the latter (54,95). UC
occurred and recurred in a diabetic when glycemic control
deteriorated (96).

Supporting evidence for PBD

Recent developments in epidemiology, microbiology,
nutrition, and clinical studies support our notion. Data from
Japan showed an increased incidence of IBD in association
with dietary westernization (1). Current global consumption

© Translational Gastroenterology and Hepatology. All rights reserved.

consists of an excess of unhealthy foods and a shortage of
healthy foods (97,98). This is also true in patients with
IBD (2-7). These unhealthy dietary habits are related to a
global increase in the incidence of diet-related obesity and
chronic diseases including coronary heart disease, stroke,
and diabetes mellitus (97). Basic research has revealed the
interplay between diet, microbiota/its metabolites and
health/disease, indicating that a westernized diet (high
in fat, animal protein, and sugar, low in dietary fiber)
tends to be pro-inflammatory, while a PBD (low in fat,
animal protein, and sugar, high in dietary fiber) tends to
be anti-inflammatory (8-13). Therefore, the current diet
is problematic and should be changed to a suitable one in
IBD. Even nutritionally balanced current meals cannot
prevent relapse in CD (15-18). PBDs are recommended
to the public as healthy diets to prevent common chronic
diseases and are more environmentally sustainable than

meat-based diets (97).
Qualified diet for IBD

As described above, adequate diet is critically needed in
CD. There are several conditions for qualification as a
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suitable diet for IBD (21). The diet should be rationally
designed based on the pathogenesis of IBD. Otherwise,
foods exclusion tends to be more excessive than needed.
We should be aware of absence of IBD before dietary
westernization when milk and eggs were usually consumed.
The diet should be clinically effective. The diet together
with medication should induce remission in the active
phase, and the diet with/without medication should prevent
relapse in the quiescent phase. The diet should be accepted
by the majority of IBD patients. Naming of the diet is also
important. A simple name that conjures up an image of
the content of the diet is preferable. The diet should be
available worldwide. Diets in trials published to date in the
literature are far from the satisfying these conditions except
for PBD. PBD satisfies the above criteria. Therefore, we
recommended PBD for IBD (21-23).

Orthodox avenue in medicine—lifestyle medicine
and self-management skills

Patients are told by their gastroenterologists that they have
to take medication for life to prevent relapse of IBD as
long as your life. It would be reasonable because guidelines
for IBD recommend continuous adherence to medication.
Such patients are relieved by our modality. If remission
lasts for a few years and you are able to maintain a healthy
diet, you will be free from medication. In mild UC, we first
provide only PBD. Medication is provided when remission
is not achieved with PBD alone (57). A healthy lifestyle is
fundamental in medicine. There are similar proverbs in
the west and the east: we are what we eat, and proper diet
and Chinese herbal medicine share the same principles/
a balanced diet leads to a healthy body, respectively. If we
want to improve what we are, we need to improve what we
eat (12,99). It is PBD that IBD patients eat. The experience
of PBD during hospitalization seemed to contribute to
increased adherence to PBD (Table 2). It seemed that it
increased self-management skills, which in turn decreased
the risk of relapse.

Steps toward PBD for IBD

There are steps to achieve the same results we achieved
or to reproduce our results. First of all, appreciation of
our current diet as a ubiquitous environmental factor in
IBD is key. Without this belief, nothing advances. Second,
PBD is specifically designed. Neither a balanced diet nor

© Translational Gastroenterology and Hepatology. All rights reserved.
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a proximate diet to PBD is enough. A lacto-ovo-semi-
vegetarian diet is needed. Third, hospitalization during
which the patient can experience the semi-vegetarian diet
is desirable. Fourth, all patients with active CD are to
be treated with IPF therapy. This indication will change
when we can reliably identify patients who do not relapse.
Infliximab will be replaced with the other when we have
better biologics or medication than infliximab.

The present authors were fortunate to be able to provide
therapy we thought was best without worrying about the
patient’s economic burden thanks to medical aid for IBD
patients from the Japanese government. We are sure,
however, our modality improved the clinical course and cut
medical costs eventually.

Discussion

We published our view in Japanese for the first time in
2002, i.e., that IBD is thought to be a lifestyle disease
mediated by a westernized diet based on Japanese
epidemiologic data (100). The data showed an increased
incidence of IBD in association with dietary westernization.
We tried in vain to publish our view in leading journals
in IBD, gastroenterology, and internal medicine. We
began to provide a PBD for patients with IBD in 2003.
Basic medicine established the interplay between diet, gut
microbiota, microbial metabolites, and health/disease. It
shows that the current westernized diet is pro-inflammatory,
while PBD is anti-inflammatory (8-13). Our therapeutic
outcomes in CD and UC in the induction and quiescent
phases are the best in the world. Therefore, we believe our
assertion that our current diet is a ubiquitous environmental
factor is correct. Needless to say, we answer PBD to the
most common question asked by patients: “What should 1
eat?” (38,39) based on our studies (47-51). Our PBD can
be modified among nations, races, and individuals based on
their culture and tradition.

Nowadays, gastroenterologists and IBD physicians
provide treatment based on therapeutic guidelines. It will
take a few decades to accept PBD for IBD in the guidelines.
As described above, the current westernized diet has not
yet been established as a ubiquitous environmental factor.
Reproduction of our outcomes for PBD versus a control
diet is not easy. It is a pity that the majority of patients are
not told of PBD and are suffering from the disease. The
present authors are confident and hope that PBD will bring
great benefit to IBD patients.
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Conclusions

By replacing a westernized diet with PBD, our studies
achieved far better outcomes in both CD and UC and in
both the active and quiescent phases.
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