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Abstract: Guidelines for dietary recommendations and nutritional 

therapy for patients with inflammatory bowel disease (IBD) are 

lacking, and patients are moving toward popular defined diets for 

relief of symptoms and inflammation. However, many proposed 

diets involve elimination of specific foods or food groups and may 

exacerbate or inadequately replete micronutrient deficiencies that 

are prevalent in patients with IBD at baseline. Further, limited data 

are available to guide clinicians on the use of dietary protocols for 

IBD. This article reviews dietary risk factors for IBD and common 

beliefs about diet among patients with IBD, and how these aspects 

may inform general dietary recommendations for this patient 

population. Additionally, this article reviews dietary interventions 

used in the management of active IBD, with a focus on whole food 

diet–based therapies rather than enteral or parenteral nutrition, as 

well as their nutritional adequacy. This article also highlights various 

dietary concepts and approaches among patients with IBD, along 

with the potential for nutritional inadequacy of popular defined 

diets for IBD. Partnerships with registered dietitians are needed 

to guide patients with IBD in nutrition and dietary intervention. 

Larger randomized studies are needed to support evidence-based 

dietary recommendations for IBD.

Inflammatory bowel disease (IBD), including Crohn’s disease 
(CD) and ulcerative colitis (UC), is a chronic inflammatory dis-
ease of the intestine that can result in significant gastrointestinal 

symptoms, hospitalization, and surgery. Goals of therapy include 
corticosteroid-free clinical and endoscopic remission, which can 
help reduce the risk of flares, hospitalization, and surgery.1 Despite 
diet being implicated in the pathogenesis of IBD, data are lacking 
regarding dietary recommendations that may reduce the risk of IBD. 
Further, limited data are available to guide the use of dietary therapy 
as either primary or adjunctive treatment for CD and UC.2 Conven-
tional medical therapy for IBD is increasingly relying on the use of 
targeted immunosuppressive drugs, yet response rates continue to 
remain suboptimal. Thus, there is an important need to study dietary 
factors that may not only help improve response to conventional 
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the type, emulsifiers may also serve as a preservative and 
prevent mold growth. Examples of synthetic emulsifiers 
include carboxymethylcellulose and polysorbate 80. An 
epidemiologic study suggested that the rising incidence 
of CD may be due to increased emulsifier consumption 
in foods and beverages.12 Animal models examining in 
vivo effects of carboxymethylcellulose and polysorbate 80 
identified colitis resulting from emulsifier-induced shifts 
toward proinflammatory bacteria, erosion of the mucous 
layer, reduced levels of short-chain fatty acids, altered 
bile acid levels, and increased fecal levels of lipopolysac-
charide and flagellin.13 Carrageenan, a naturally occur-
ring polysaccharide derived from red seaweed, functions 
as an emulsifier, thickener, stabilizer, and gelling agent. 
Animal models suggest that carrageenan may induce 
colitis through monocyte aggregation, tumor necrosis 
factor α expression, and decreased abundance of anti-
inflammatory bacteria; likewise, a recent randomized, 
controlled trial of 12 patients with UC in remission found 
that carrageenan intake contributed to earlier relapse.14-16 
Data are mixed regarding the effects of maltodextrin, a 
polysaccharide thickener, in IBD. An animal model sug-
gests that maltodextrin-induced expansion of Escherichia 
coli strains and impairment of cellular antibacterial 
responses are associated with the development of CD,17 
whereas another animal model suggests maltodextrin may 
have anti-inflammatory and chemopreventive effects on 
the colon in conjunction with other supplements.18

Broad dietary recommendations for patients with 
IBD, or for patients wishing to potentially reduce the 
risk of IBD, are to follow a Mediterranean-style or anti-
inflammatory diet. These diets emphasize nutrient density 
through consumption of fruits and vegetables (rich in anti-
oxidants and polyphenols), lean proteins, healthy fats (eg, 
omega-3 fatty acids, olive oil), and whole grains (rather 
than refined grains). To avoid consumption of additives, 
one could also recommend a cleaner diet prepared pre-
dominantly from fresh ingredients rather than prepack-
aged foods. This cleaner diet also minimizes intake of 
refined sugars, emulsifiers, and other artificial ingredients. 
Although these general recommendations have not collec-
tively been shown to reduce the risk of IBD, they are asso-
ciated with a lower risk of obesity, cardiovascular disease, 
diabetes, and cancer, and are currently recommended by 
the US Department of Agriculture (USDA).19 -21 Support 
for dietary change should ideally come from a registered 
dietitian, who can also help to assess actual nutrient intake 
and discuss the role of supplements.

Assessment of Malnutrition

The World Health Organization characterizes malnutri-
tion by inadequate or excess intake of protein, energy, 

treatment, but also potentially be utilized as primary or 
maintenance therapy for patients with IBD. This article 
reviews dietary risk factors for IBD and common beliefs 
about diet among patients with IBD, as well as how these 
aspects may inform general dietary recommendations for 
these patients. This article also reviews dietary interven-
tions used in the management of active IBD, with a focus 
on whole food diet–based therapies rather than enteral or 
parenteral nutrition, as well as their nutritional adequacy. 
Included in this article is an outline of key aspects of 
dietary change that are important for providers to under-
stand and discuss with their patients. Often, diets are 
tried based on online information in conjunction with a 
naturopathic provider or dietitian, but not necessarily in 
coordination with a medical provider. Although dietary 
change can be useful, it is important to recognize the need 
for nutritional assessment to understand the impact of 
nutrition therapy.

Dietary Components as a Risk Factor for 
Inflammatory Bowel Disease

The first described cases of IBD were published in the 
1850s, a time period following the Agricultural Revo-
lution and paralleling the beginning of the Industrial 
Revolution in the Western world.3 During this time, as 
the Western world developed, the incidence of CD and 
UC increased. These conditions now affect approximately 
1.6 million Americans and 2 million Europeans.3 Over 
the last century, the incidence of IBD has increased in 
newly industrialized, or developing, countries.3 This rise 
in incidence similarly parallels their rapid urbanization, 
industrialization, and Westernization of culture. The 
global increase in incidence is not unique to IBD; the 
incidence of other autoimmune disorders, such as mul-
tiple sclerosis, asthma, and type 1 diabetes mellitus, has 
also increased in the past century.4

Societal advancement evolved a Westernized diet, 
which is also associated with the development of IBD.5 A 
Westernized diet is characterized by higher intake of sugars, 
processed foods, and transunsaturated and saturated fats. 
It is also low in fruits, vegetables, fiber, and general nutri-
ent density. Multiple epidemiologic studies have demon-
strated that diets high in sugars, soft drinks, linoleic acid 
(ie, polyunsaturated omega-6 fatty acid), and processed 
meats and low in vegetables, fruits, fiber, omega-3 fatty 
acids, zinc, and vitamin D are associated with the devel-
opment of IBD.6-11 Aside from naturally occurring food 
components, additives such as emulsifiers and thickeners 
may also be associated with the development of colitis. 
Emulsifiers, which are natural or synthetic compounds 
found in processed foods, are designed to improve the 
viscosity, texture, and appearance of food. Depending on 
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and micronutrients, and the resulting disorders or infec-
tions.22 The American Society for Parenteral and Enteral 
Nutrition and the Academy of Nutrition and Dietetics 
advise assessing nutritional status in the context of acute 
or chronic illness, as well as in social and environmen-
tal circumstances, with a focus on energy intake and 
weight changes.23 Anthropometric measurements through 
nutrition-focused physical assessments can be performed 
by registered dietitians as part of nutrition assessment, but 
are not required. Single measurements, such as albumin 
and body mass index, are not reliable measures of nutri-
tional status.24

A simple tool to assess the risk of malnutrition is 
the Malnutrition Universal Screening Tool (MUST),25 
which can be utilized to determine whether further 
assessment or registered dietitian referral may be war-
ranted. The MUST, developed for multidisciplinary 
use by the Malnutrition Advisory Group of the British 
Association for Parenteral and Enteral Nutrition, can be 
administered by any health care provider in a variety of 
clinical settings. The tool involves assessment of body 
mass index, unplanned weight loss in the past 3 to 6 
months, and disease severity. In patients with IBD, the 
self-administered MUST performs essentially as well as 
when a health care provider performs screening (kappa, 
0.85; 95% CI, 0.77-0.93).26 Once patients are identified 
as being at risk for malnutrition, the Subjective Global 
Assessment (SGA)27 can be performed by a clinician to 
assess nutritional status. The SGA evaluates gastrointes-
tinal symptoms, functional capacity, physical signs of 
malnutrition (eg, loss of muscle mass or subcutaneous 
fat), and changes in dietary intake and body weight. 
Such measurements can be utilized to both address and 
monitor malnutrition.

Patients with IBD are at increased risk of malnutri-
tion. Chronicity of disease, severity of inflammation, fac-
tors impacting digestion and absorption, complications 
of disease (eg, stricture, fistula, altered anatomy), and an 
inadequate or unbalanced diet are all risk factors for mal-
nutrition in this patient population. Malnutrition is also 
more common among hospitalized patients with IBD 
(6%-7%) than those without IBD (1%-2%).28 Indeed, 
malnutrition increases the risk of hospitalization and is 
associated with longer hospital stays.29 It is also associated 
with an increased risk for infection, venous thromboem-
bolism, nonelective surgery, and mortality.30,31

Patient Perceptions of Diet

Patients’ dietary perceptions can play an important role 
in their resultant nutritional status. A majority of patients 
believe that food causes IBD relapse.32 Foods associated 
with worsened symptoms include vegetables, spicy foods, 

nuts, fried foods, red meats, sodas, dairy/milk, alcohol, 
high-fiber foods, beans, seeds, and coffee.33 Foods that 
appear to be better tolerated include yogurt, rice, and 
banana. Often, dietary patterns differ by IBD subtype 
(ie, CD or UC), disease activity, and history of surgery.33 
With respect to gluten, cohort studies have reported that 
5% to 27% of patients with IBD have self-reported non-
celiac gluten sensitivity, and 8% to 15% actively follow 
a gluten-free diet.34,35 This is despite most patients with 
IBD not having concomitant celiac disease.35 However, 
66% of patients with IBD attempting a gluten-free diet 
reported improvement in gastrointestinal symptoms, 
raising questions as to whether these patients may have 
nonceliac gluten sensitivity.34

Deficiencies of Macronutrients and 
Micronutrients in Inflammatory Bowel 
Disease

Self-imposed dietary restrictions among patients with 
IBD are often associated with insufficient nutrient intake, 
which can contribute to both macronutrient and micro-
nutrient deficiencies. A study of 78 patients with inac-
tive or mild CD, compared with 80 non-IBD controls, 
identified inadequate nutrient intake due to exclusion of 
various food groups, particularly grains, milk, and veg-
etables.36 More than one-third of patients with CD had a 
body mass index greater than 25, indicating a coexistence 
of malnutrition with obesity, likely due to corticosteroid 
use and physical inactivity.36 Food avoidance is also 
common in children with IBD and may result in lower 
energy intake and higher rates of growth failure compared 
with the general population.37 Micronutrient deficiencies 
commonly identified in patients with IBD include iron, 
vitamin B12, vitamin D, and zinc.38 Calcium, vitamin A, 
folic acid, potassium, magnesium, copper, and selenium 
are less common, but may occur with extensive small 
bowel disease or small bowel resection. Consequences of 
deficiencies include fatigue, neurologic effects, muscle 
cramps, delayed growth, anemia, and calcium or bone 
homeostasis. As such, identification and repletion of 
micronutrients are critical and may contribute to patients’ 
overall well-being.

Fiber Intake

There is substantial interest in fiber, as it serves as a pre-
biotic and is believed to have multiple potential benefits 
related to reductions in inflammation, colon cancer risk, 
blood sugar, and cholesterol. Perhaps one of the main 
benefits of dietary fiber occurs when it is fermented by 
certain colonic bacteria (ie, Bifidobacteria), resulting 
in the formation of short-chain fatty acids, which are 



136  Gastroenterology & Hepatology  Volume 15, Issue 3  March 2019 

N A Z A R E N K O V  E T  A L

a main energy source for mucosal cells throughout the 
large intestine.39 In a randomized study comparing a 
low-residue diet with a regular diet in patients with non-
stenosing CD in remission, no difference in risk of relapse 
or obstruction was observed.40 A cohort study including 
1130 patients with CD and 489 patients with UC, all 
in remission and followed for 6 months, found a 40% 
reduction in the risk of flare among patients with fiber 
intake greater than 23 g/day compared with patients 
with fiber intake less than 10 g/day.41 In addition, 30% 
of patients with CD who avoided high-fiber foods were 
more likely to flare.41 Although data are limited, research 
does not support avoidance of fiber in the absence of a 
symptomatic intestinal stricture.

One recommendation is to focus on soluble fiber 
intake rather than intake of insoluble fibers, particularly 
when fiber is being incorporated into the diet. Soluble 
fiber dissolves or swells when it is combined with water, 
slowing intestinal transit, adding bulk, and softening 
stool, as well as helping to lower cholesterol levels. 
Examples of soluble fiber include oat and rice bran, 
beans, lentils, psyllium, barley, flax and chia seeds, and 
some fruits and vegetables, such as banana, avocado, 
applesauce, and carrot. When soluble fiber is initially 
incorporated into the diet, it is recommended to gradu-
ally increase fiber intake (by 2-3 grams no more than 
every 3-4 days) to reduce the risk for potential obstruc-
tion. Insoluble fibers do not dissolve or absorb water, 
and, therefore, act as bulking agents aiding in peristalsis 
and accelerating gastrointestinal transit. Examples of 
insoluble fiber include wheat bran, whole grain breads 
and cereals, and some fruits with skins and raw, dark 
green, leafy or root vegetables.

Dietary Interventions for Patients With Active 
Inflammatory Bowel Disease

Patients with CD and UC are increasingly turning to 
popular defined diets in the hopes of minimizing symp-
toms and, ideally, underlying inflammation. Many pro-
posed diets involve single food exclusions or more com-
plex dietary elimination protocols, and may exacerbate or 
inadequately replete micronutrient deficiencies. The ratio-
nale behind these diets is to avoid unique foods or food 
groups and additives that may, through their antigenic, 
proinflammatory, or osmotic effects, result in impaired 
epithelial barrier integrity, dysbiosis, intestinal inflamma-
tion, and/or symptomatic food intolerance.13,42,43 These 
diets generally emphasize a nutrient-dense diet, consisting 
of fresh rather than processed foods, but are characterized 
by unique features in their approach.

Several variations of diets for the management 
of active IBD have been studied to date: the Specific 

 Carbohydrate Diet (SCD),44-49 the autoimmune protocol 
(AIP) diet,50 the Crohn’s disease exclusion diet with or 
without partial enteral nutrition (CDED ± PEN),51,52 the 
low–fermentable oligosaccharide, disaccharide, monosac-
charide, and polyol (FODMAP) diet,53-55 the IBD–anti-
inflammatory diet,56 and the CD treatment-with-eating 
diet57 (Table 1). There are no published data on the efficacy 
of dietary recommendations for IBD from the Crohn’s 
& Colitis Foundation, or on the Gut and Psychology 
Syndrome (GAPS) diet. Table 1 broadly outlines foods 
and food groups that are eliminated and allowed on each 
protocol, the usual duration of elimination and mainte-
nance phases, and a summary of available published data. 
A complete outline of foods that are allowed or not for 
each diet, as well as available data regarding each protocol, 
is available through the original studies.45,50,56-59

Fourteen studies were identified that examined the 
effects of dietary intervention for patients with active 
IBD44-57 (Table 1). The majority of studies were obser-
vational, whether retrospective or prospective; only 1 
study (on the low-FODMAP diet) was conducted as a 
randomized, controlled trial.55 Study sizes ranged from 
5 to 78 patients with IBD. Elimination phases ranged 
from 2 to 12 weeks, with maintenance phases lasting at 
least 5 weeks or remaining undefined. Clinical response 
or remission rates ranged from approximately 40% to 
80% across all diets, and only a limited number of stud-
ies examined the effects of dietary change on biomarkers 
and mucosal healing.

Common themes related to the elimination of 
gluten or grains, dairy, processed foods, artificial ingredi-
ents, and additives are seen across the diets, with a focus 
on nutrient density and variations in specific food groups 
and texture. Overall, the data suggest that diet can be 
used as an adjunct or as a substitute to therapy, and can 
modify symptoms to help achieve and maintain remis-
sion. Longitudinal follow-up data, along with larger ran-
domized studies, are needed to fully understand whether 
such modification is altering symptoms, inflammation, 
or both in any individual patient.

Nutritional Adequacy of Popular Defined 
Diets for Active Inflammatory Bowel Disease

At present, data on dietary modification for active IBD 
are limited. General themes of elimination suggest that 
dietary change can impact symptoms and inflammation, 
although larger studies are needed. Further, a population 
with IBD is already likely to have nutrient deficiencies 
at baseline that require repletion; therefore, it is impor-
tant to evaluate how these diets compare with respect to 
nutritional adequacy to avoid potentially exacerbating 
nutrient deficiency. The Dietary Reference Intake60 is a 
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Table 1. Dietary Interventions for Patients With Active IBD

Foods/Food Groups 
Eliminated/Allowed Study Designa and Aim Patient Population Study Results

SCD

Eliminated: all grains, most 
dairy, refined sugars, canned 
or processed meats, packaged 
foods, soy, certain legumes, 
starches (potatoes, yams), 
starchy or canned fruits or 
vegetables, canola oil

Allowed: select fruits and 
vegetables (not canned), 
unprocessed meats, eggs, 
monosaccharides (eg, honey), 
yogurt, aged cheeses, fruits 
and fruit juices without addi-
tives, nuts, specific legumes, 
animal meats

Retrospective study; assess 
endoscopic and histologic 
findings in pediatric CD 
patients pre- and post-SCD49

7 asymptomatic patients 
(<18 years old) with CD; FC 
>50 µg/g

Median duration of SCD, 26 
months; complete endoscopic 
mucosal healing not observed in any 
patient

Retrospective survey; exam-
ine utilization and perception 
of efficacy of SCD48

417 patients; 47% CD, 43% 
UC, 10% indeterminate 
colitis; age range, 1.5-70 
years

42% reported CR at 6 and 12 
months

Prospective uncontrolled 
study; determine efficacy 
of SCD up to 12 weeks in 
pediatric IBD patients47

12 patients (<18 years old) 
with mild to moderate IBD 
(PCDAI, 10-45 or PUCAI, 
10-65)

CR in 80% at 12 weeks. Decrease in 
mean PCDAI (28.1 ± 8.8 to 4.6 ± 
10.3), mean PUCAI (28.3 ± 23.1 to 
6.7 ± 11.0), and CRP at 12 weeks

Retrospective study; evaluate 
effects of SCD on clinical 
outcomes in pediatric IBD 
patients46

26 patients (<18 years old); 
20 with CD, 6 with UC

CD: decrease in PCDAI from 32.8 ± 
13.2 to 8.8 ± 8.5 by 6 months

UC: decrease in PUCAI from 28.3 ± 
10.3 to 18.3 ± 31.7 by 6 months

Retrospective study; evaluate 
SCD for maintenance of 
remission in pediatric CD 
patients44

11 patients (<18 years old) 
with CD

Mean time for liberalization of diet 
from strict SCD, 7.7 ± 4.0 months. 
Weight, height, hematocrit, albu-
min, and ESR improved on strict 
SCD; laboratory values remained 
stable but small loss in weight 
percentile after liberalization

Prospective uncontrolled 
study; evaluate clinical and 
mucosal responses to SCD in 
pediatric CD patients45

9 patients (<18 years old) 
with active CD (PCDAI 
≥15)

At 12 weeks: decrease in HBI (3.3 
± 2.0 to 0.6 ± 1.3), PCDAI (21.1 ± 
5.9 to 7.8 ± 7.1), and Lewis score 
(2153 ± 732 to 960 ± 433). At 52 
weeks, 7 patients remained on SCD, 
and HBI, PCDAI, and Lewis score 
remained improved; 2 patients had 
sustained mucosal healing.

AIP diet

Eliminated: grains, legumes, 
dairy, refined and processed 
sugars and oils, eggs, nuts, 
seeds, nightshades, alcohol, 
NSAIDs, nonnutritive sweet-
eners, emulsifiers, thickeners, 
other food additives

Allowed: foods that are 
nutrient-dense with incor-
poration of bone broth and 
fermented foods

Prospective uncontrolled 
study; evaluate clinical and 
endoscopic response to AIP 
diet in patients with active 
IBD50

15 adult patients with active 
IBD (HBI ≥5; partial Mayo 
clinic score ≥3) and active 
disease by endoscopy/imag-
ing or FC >50 µg/g

73% of patients achieved CR by 
week 6 and sustained through week 
11. At weeks 6 and 11, partial Mayo 
score improved from 5.8 to 1.2 and 
1.0, respectively; HBI improved 
from 7 to 3.6 and 3.4, respectively. 
Mean FC improved (471 µg/g to 
112 µg/g) at week 11. Endoscopy: 
6/7 patients who underwent pre- 
and post-AIP endoscopy at week 11 
had endoscopic improvement.

(Table continued on next page)
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Foods/Food Groups 
Eliminated/Allowed Study Designa and Aim Patient Population Study Results

CDED ± PEN

Eliminated: gluten, dairy, 
soy, animal fats, processed 
meats, emulsifiers, canned 
goods, packaged products, 
coffee, chocolate, alcohol

Allowed: foods may be 
grilled, fried, baked, boiled, 
or broiled; select fruits and 
vegetables, eggs, chicken, fish, 
beef, spices

Prospective uncontrolled 
study; assess outcomes of 
12-week treatment with 
CDED + PEN in CD 
patients51

21 patients (11 adults, 10 
children) with CD, with 
loss of response to biologic 
therapy or combination 
therapy

At 6 weeks: 61.9% achieved CR. 
Mean HBI decreased from 9.4 ± 4.2 
to 2.6 ± 3.8, with decreases in CRP 
and increases in albumin.

Prospective uncontrolled 
study; assess outcomes of 
6-week treatment with 
CDED ± PEN in active CD 
patients52

47 patients with active CD 
(PCDAI >7.5 or HBI ≥4); 
mean age, 16.1 ± 5.6 years

At 6 weeks: 70.2% achieved CR. 
Mean PCDAI decreased from 27.7 
± 9.4 to 5.4 ± 8; HBI decreased 
from 6.4 ± 2.7 to 1.8 ± 2.9. CRP 
normalized in 70%. CR achieved in 
6/7 patients using CDED without 
PEN

Low-FODMAP diet

Eliminated: fermentable 
oligosaccharides (fructose 
and galacto-oligosaccharides), 
disaccharides (lactose), 
monosaccharides (fructose), 
polyols (sorbitol, mannitol, 
maltitol)

Allowed: lactose-free prod-
ucts; hard cheeses; gluten/
wheat-free grains; meats; 
certain teas, coffees, and 
alcohol; limited nuts; some 
packaged or processed foods

Randomized, controlled, 
open-label trial; compare 
low-FODMAP diet to 
normal diet in IBD patients 
for 6 weeks55

89 patients randomized, 78 
completed study; adults with 
IBD in remission or with 
mild to moderate disease 
and coexisting IBS-like 
symptoms

Response higher with low-FOD-
MAP diet (81%) than normal diet 
(46%). Low-FODMAP diet group 
showed lower median IBS-SSS and a 
greater increase in SIBDQ compared 
to normal diet group.

Retrospective study; examine 
efficacy of low-FODMAP 
diet in patients with IBD54

72 adult patients (52 CD, 
20 UC) with predominantly 
functional gastrointestinal 
symptoms

70% dietary adherence. 50% of 
patients responded (improvement 
of ≥5/10 symptoms, including 
abdominal pain, bloating, gas, and 
diarrhea). Constipation did not 
improve.

Combined retrospective/
prospective study; examine 
efficacy of low-FODMAP 
diet in patients with IBD 
with ileal pouch or ileorectal 
anastomosis53

15 patients with IBD (13 
ileal pouch, 2 ileorectal 
anastomosis) with increased 
stool frequency and/or 
nocturnal bowel movements

Retrospective data: 5/7 patients 
improved stool frequency (median 8/
day to 4/day).
Prospective data: 5/8 patients 
completed study; 1 improved stool 
frequency, 1 decreased gas. No 
improvement in 8 patients with 
pouchitis. Median stool frequency 
decreased from 8/day to 4/day in 7 
patients without pouchitis.

IBD-AID

Eliminated: trans fats, 
refined sugars, most grains, 
fast foods, processed foods, 
most dairy

Allowed: flax, chia, oats, 
yogurt, kefir, certain cheeses, 
lean meats, poultry, fish, 
omega-3 eggs, select fruits 
and vegetables, nut and 
legume flours, miso and other 
cultured products (rich with 
certain probiotics), soluble 
fibers

Retrospective study; examine 
efficacy of IBD-AID in IBD 
patients56

40 adults with IBD with 
failure of drug treatment, 
persistent symptoms, or 
reluctance to proceed with 
other options

60% of patients with response 
(unclear timeline, but on diet for ≥4 
weeks). Average decrease in HBI was 
9.5, and in MTLWSI was 7.

Table 1. (Continued) Dietary Interventions for Patients With Active IBD

(Table continued on next page)
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Foods/Food Groups 
Eliminated/Allowed Study Designa and Aim Patient Population Study Results

Gut and Psychology Syndrome diet

Eliminated: processed 
foods, grains, dairy, starchy 
vegetables

Allowed: fresh meats, animal 
fats, fish, eggs, fermented 
foods, vegetables

No data found No data found No data found

CD-TREAT diet

Eliminated: gluten, lactose, 
alcohol

Allowed: macronutrients, 
vitamins, minerals, and 
fibers matching EEN as close 
as possible; maltodextrin 
(high-starch, low-fiber foods); 
micronutrients (multivitamin 
tablets)

Open-label trial in pediatric 
patients with active CD; 
examine exclusive use of 
CD-TREAT diet57

5 pediatric patients with 
mild to moderate active 
luminal disease (PCDAI 
range, 22.5-42.5)

Week 4: 60% of patients had clinical 
response (PCDAI change, >17.5) 
and 40% achieved CR (PCDAI 
<12.5). Week 8: 80% of patients had 
clinical response and 60% achieved 
CR.

AIP, autoimmune protocol; CD, Crohn’s disease; CDED ± PEN, Crohn’s disease exclusion diet with or without partial enteral nutrition; CD-
TREAT, Crohn’s disease treatment-with-eating; CR, clinical remission; CRP, C-reactive protein; EEN, exclusive enteral nutrition; ESR, erythrocyte 
sedimentation rate; FC, fecal calprotectin; FODMAP, fermentable oligosaccharide, disaccharide, monosaccharide, and polyol; HBI, Harvey-Bradshaw 
Index; IBD, inflammatory bowel disease; IBD-AID, IBD–anti-inflammatory diet; IBS, irritable bowel syndrome; IBS-SSS, IBS severity scoring system; 
MTLWSI, Modified Truelove and Witts Severity Index; NSAID, nonsteroidal anti-inflammatory drug; PCDAI, pediatric Crohn’s disease activity 
index; PUCAI, pediatric ulcerative colitis activity index; SCD, Specific Carbohydrate Diet; SIBDQ, short IBD questionnaire; UC; ulcerative colitis.

aThe durations of elimination and maintenance phases were based on study designs. SCD, elimination: 12 weeks, maintenance: varied; AIP diet, 
elimination: 6 weeks, maintenance: 5 weeks; CDED ± PEN, elimination: 6 weeks, maintenance: 6 weeks; low-FODMAP diet, elimination: 2-8 weeks, 
maintenance: 8 weeks; IBD-AID, elimination: not defined, maintenance: not defined; Gut and Psychology Syndrome diet, elimination: not defined, 
maintenance: not defined; CD-TREAT diet, elimination: 8 weeks, maintenance: not defined.

Table 1. (Continued) Dietary Interventions for Patients With Active IBD

collection of reference values from the Institute of Medi-
cine that assesses nutrient intake. A comparison of the 
Dietary Reference Intake was made among the follow-
ing dietary protocols for patients with IBD: SCD, AIP 
diet, CDED ± PEN, low-FODMAP diet, IBD–anti-
inflammatory diet, and GAPS diet. Of note, the GAPS 
diet was included based on patient usage. In addition to 
these diets, the nutritional adequacy of the USDA Gen-
eral Recommendations19 (modified according to recom-
mendations from the Crohn’s & Colitis Foundation61 
for IBD and the USDA–Crohn’s & Colitis Foundation) 
was examined. Typical macronutrient and micronutri-
ent intake with such diets was calculated and compared 
using published sample menus52,61-66 for hypothetical 
35-year-old men and women with IBD (Table 2).67 
For an average 35-year-old man or woman, most of the 
published and/or popular dietary protocols previously 
discussed adequately met macronutrient requirements, 
except fiber. Daily caloric range was 1543 to 2577 kcal. 

All diets were sufficient in vitamin B12. Iron intake was 
generally adequate for men (6/8 diets) but inadequate 
for women (1/8 diets). Most diets (7/8) failed to meet 
the Dietary Reference Intake for vitamin D and calcium, 
while at least 3/8 were deficient in omega-3 fatty acids 
and zinc. A recent study by Hartman and colleagues68 
found similar results for children and adolescents with 
IBD; based on the Recommended Daily Allowance, 
intake of calories, carbohydrates, magnesium, fiber, 
calcium, and other vitamins was inadequate compared 
with healthy children.

From a practical standpoint, evaluating and manag-
ing nutrition in patients with IBD can start with the 
assessment of nutritional status and micronutrient defi-
ciencies, and the recommendation of supplementation 
based on medication (Table 3). In the setting of active 
IBD or flare, the acute-phase response due to inflamma-
tion can increase positive acute-phase proteins, such as 
C-reactive protein, ferritin, and fibrinogen, and decrease 
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negative acute-phase proteins, such as albumin, preal-
bumin, transthyretin, and retinol-binding protein.69 
Changes in the concentration of intravascular binding 
proteins due to inflammation, clearance, or losses can 
also affect measured micronutrient levels. Therefore, it is 
best to assess for micronutrient deficiency when patients 
are in remission rather than during active disease or 
flare. Iron deficiency may be assessed during active IBD. 
A recent Crohn’s & Colitis Foundation care pathway 
for anemia in patients with IBD supported the use of 
a higher threshold for ferritin (<100 ng/mL, or ≥100 
ng/ mL and transferrin saturation <20%) for defining 
iron deficiency anemia in the setting of inflammation.70

Recommendations for Patients Wishing to 
Try Dietary Modification

Elimination diets can be effective in abating the signs and 
symptoms of active inflammation in patients with IBD. 
Although the concept of a complete dietary upheaval 
can be daunting, the immediate positive response from 
establishing a (somewhat) clean slate can allow patients to 
stick with a specific dietary regimen. The key aspect of an 
elimination diet resides on the fact that the initial strict 
elimination phase is meant to be brief, typically 2 to 12 
weeks in duration, in an effort to reduce any evidence of 
toxifying elements and mucosal inflammation. Prolonged 
strict elimination has the potential to put the patient 
at risk for numerous nutritional deficiencies, namely 
calcium, vitamin D, iron, zinc, vitamin B12, folate, and 
protein. Additionally, risk for orthorexia, obsessive behav-
ior in the pursuit of a healthy diet, may be prominent 
in this population with such steadfast adherence to these 
restrictive diets in an effort to improve quality of life.

It is important to partner with a registered dietitian 
to allow for close monitoring throughout the different 
phases of an elimination diet or during any significant 
dietary modification to establish individualized nutrition 
therapy based on comorbidities, ensure adequate nutrient 
intake, and adjust for anatomic changes due to surgical 
intervention and other disease complications, such as 
strictures or fistulas.

Sifting through the specifics of individualized diet 
regimens can be cumbersome and time-consuming. 
When advising patients on a specific diet, it may be help-
ful to keep in mind the severity of the patient’s current 
clinical condition and degree of malnutrition prior to diet 
initiation, the patient’s readiness or willingness to adhere 
to a specific diet and his or her level of commitment, the 
feasibility of the diet itself (eg, access to specialty foods, 
lifestyle considerations, and food preparation constraints 
or limitations), and the use of a registered dietitian 
to provide individualized meal planning and address 

the patient’s questions and concerns as they may arise 
throughout the different stages of diet therapy.

All patients with IBD should be assessed for nutri-
tional status. Ideally, micronutrient assessment should be 
performed during times of inactive disease, as the inflam-
matory response during active disease can alter micro-
nutrient levels, making interpretation of such results 
challenging. Continued follow-up is recommended with 
assessment of nutritional status and regular laboratory 
monitoring for micronutrient deficiencies.

Dietary Interventions Based on Inflammatory Bowel 
Disease Activity
For patients in remission, dietary modification may 
not be necessary, but management may include 
assessment of any dietary modifications patients may 
already be doing and education on the importance of 
a Mediterranean-style, healthy, nutrient-dense diet. For 
patients with mild IBD, dietary change may potentially 
be appropriate with or without medications.71 Regular 
follow-up is advised to monitor for ongoing or progres-
sive disease activity that may necessitate a change in 
therapy. Follow-up should include assessing the extent 
and severity of bowel inflammation. For patients with 
moderate to severe IBD, dietary change may be appro-
priate, typically as an adjunct to IBD-specific therapy, to 
reduce the risk of ongoing disease and/or complications. 
Regular follow-up is advised to monitor for ongoing or 
progressive disease activity that may necessitate a change 
in therapy.

Outpatient Dietary Suggestions During Inflammatory 
Bowel Disease Flares
During IBD flares, the following dietary suggestions can 
help to improve the nutrient density of dietary intake 
and minimize exacerbating the risk for micronutrient 
deficiency. In the setting of decreased oral intake and/
or increased fluid losses through diarrhea and bleeding, 
patients should be advised to ensure adequate hydration 
(consider electrolyte-based fluids, which would improve 
volume repletion). Systemic inflammation increases 
protein requirements to 1.2 to 1.5 g/kg/day.72 Therefore, 
patients should also consider supplementing with protein 
shakes and/or bone broth unless oral nutritional therapy 
using a dietary protocol is pursued for primary manage-
ment (in which case, protein requirements can be met 
through diet and/or supplements, depending on the 
protocol). Dairy may not be well tolerated in the setting 
of a flare, potentially due to gas and/or diarrhea. Protein 
supplements based on other sources such as peas, soy, 
eggs, and nuts, for example, may be better tolerated.

In the setting of an IBD flare, it would also be rea-
sonable to consider one of the elimination diets described, 
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Case 1: 35-year-old man; 5’10”; 170 lbs; BMI, 24.3; lightly active

Diet Calories
Protein 
(%)

Carbs 
(%)

Fat 
(%)

Fiber 
(%)

Iron 
(%)

Vitamin 
D (%)

Vitamin 
B12 (%)

Calcium 
(%)

Omega-3 
Fatty 
Acids (%)

Zinc 
(%)

Estimated needsa
2350  
kcal 56 g 130 g 65 g 38 g 8 mg 600 IU 2.4 µg 1000 mg 1.6 g

11 
mg

USDA–Crohn’s 
& Colitis 
Foundationb

1967 232 164 112 74 229 22 337 142 47 95

AIP diet 1543 214 101 100 83 186 6 170 68 27 96

SCD 1743 183 149 101 37 88 18 276 61 31 110

CDED without 
PEN

1836 182 131 134 57 123 97 238 27 294 58

CDED with 
PEN

2577 230 193 189 57 213 144 288 36 294 123

IBD-AID 1902 193 162 125 117 137 6 134 82 41 65

Low-FODMAP 
diet

1814 155 158 105 42 85 39 128 65 73 62

GAPS diet 2186 214 104 209 66 150 64 207 48 194 89

Case 2: 35-year-old woman; 5’6”; 140 lbs; BMI, 22.5; lightly active

Diet Calories
Protein 
(%)

Carbs 
(%)

Fat 
(%)

Fiber 
(%)

Iron 
(%)

Vitamin 
D (%)

Vitamin 
B12 (%)

Calcium 
(%)

Omega-3 
Fatty 
Acids (%)

Zinc 
(%)

Estimated needsa
1862 
kcal 46 g 130 g 65 g 25 g

18 
mg 600 IU 2.4 µg 1000 mg 1.1 g 8 mg

USDA–Crohn’s 
& Colitis 
Foundationb

1967 283 164 112 112 102 22 337 142 69 131

AIP diet 1543 260 101 100 127 83 6 170 68 40 131

SCD 1743 222 149 101 57 39 18 276 61 45 151

CDED without 
PEN

1836 222 131 134 86 55 97 238 27 428 80

CDED with 
PEN

2577 279 193 189 86 95 144 288 36 428 170

IBD-AID 1902 235 162 125 178 61 6 134 82 59 90

Low-FODMAP 
diet

1814 189 158 105 64 38 39 128 65 106 85

GAPS diet 2186 261 104 209 101 66 64 207 48 282 123

AIP, autoimmune protocol; BMI, body mass index; carbs, carbohydrates; CDED, Crohn’s disease exclusion diet; FODMAP, fermentable 
oligosaccharide, disaccharide, monosaccharide, and polyol; GAPS, Gut and Psychology Syndrome; IBD, inflammatory bowel disease; IBD-AID, 
IBD–anti-inflammatory diet; PEN, partial enteral nutrition; SCD, Specific Carbohydrate Diet; USDA, US Department of Agriculture.
aEstimated needs for calories are determined by the Mifflin-St Jeor energy equation67 assuming light activity level. Estimated needs for 
macronutrients and micronutrients are based on the Dietary Reference Intake.60

bUSDA General Recommendations modified according to Crohn’s & Colitis Foundation recommendations for IBD.

Table 2. Dietary Reference Intake Among Dietary Protocols for IBD



142  Gastroenterology & Hepatology  Volume 15, Issue 3  March 2019 

N A Z A R E N K O V  E T  A L

understanding that data are limited; otherwise, general 
dietary recommendations for foods to include during 
flares would be lean proteins, healthy fats (eg, avocado, 
olive oil, smooth nut butters), soluble fibers (eg, well-
cooked vegetables, low-fiber fruits), dairy alternatives (eg, 
soy, almond, rice), and easy-to-digest grains (eg, quinoa, 
white rice, well-cooked pasta). Foods to minimize or 
avoid during flares include fatty/tough meats, raw veg-
etables, peels/seeds/skins (insoluble fibers), high-fiber 
fruits, lactose-containing foods among patients with 
lactase deficiency, added/refined sugars, and fried foods. 
Once patients are clinically improving, it is important to 
begin to liberalize the diet by reintroducing foods slowly, 
in small amounts, as tolerated.

Summary

General recommendations for patients with IBD include 
focusing on nutrient-dense foods as well as on modi-
fications of specific nutrients based on disease activity, 
complications, and anatomy. Minimizing processed 
foods, emulsifiers, and artificial ingredients that may 

promote mucosal inflammation should be encouraged. 
Recommendations for clinicians in the treatment of IBD 
begin with assessing nutritional status and micronutrient 
deficiencies, and reassessing the patient throughout the 
course of treatment. Assessing nutrition risk using the 
MUST, followed by an examination of overall nutritional 
status and severity of malnutrition using the SGA, can 
provide a platform from which to launch medical nutri-
tion therapy. Once the patient’s nutritional status has 
been determined, the next step is to provide an appropri-
ate treatment plan inclusive of diet. At a minimum, food-
based dietary modification can be an effective adjunct 
to the management of symptoms and inflammation, 
yet more research is needed to define the most effective 
dietary strategies. The use of a registered dietitian to assist 
with the aforementioned nutritional interventions is 
important and can help tailor dietary modification based 
on IBD history, anatomy, complications, comorbidities, 
and nutrient needs.
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research support from and previously consulted for Nestle 
Health Science. Dr Konijeti has previously received hono-
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