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EDITORIAL

ROBERTO LUIZ KAISER JUNIOR!

Although the etiology of Crohn’s disease is unknown, there is a consensus that the immune system
becomes ineffective, exacerbating the body’s response to luminal antigens with consequent damage to the
intestinal mucosa?. Therapy has improved over the past several years and is based on anti-inflammatory
drugs, immunosuppressants and biological agents. Many patients do not respond to any treatment, and
in this scenario hematopoietic stem cell transplantation (HSCT) may be an alternative. The criteria for
transplant are speculative, but this treatment can be indicated for patients who are refractory to available
drug treatments, have active disease and repeated episodes, and face imminent risk of surgery that would
lead to the placement of a ostomy, amputation, or mutilation.

Hematopoietic stem cell transplantation is an established procedure used to treat blood disorders, hered-
itary and autoimmune diseases, and in oncohematology”. As an autoimmune disorder, Crohn’s disease is
among the disorders for which this procedure in indicated. The aim of autologous transplant is to eradicate
autoreactive T lymphocytes and thus promote new programming of the patient’s immune system after bone
marrow recovery. In allogeneic transplant, the patient’s immune and genetic systems are replaced with those
of the donor. Both modalities have been described in the literature to treat Crohn’s disease since 1993.

The first report was of a patient who had Crohn’s disease for 20 years and developed non-Hodgkin lym-
phoma. After treatment with autologous HSCT this patient achieved complete remission of both diseases.
Similar results were observed in several patients with Crohn’s disease and oncohematologic diseases using
both types of HSCT. Several series of cases and isolated reports have been published on the treatment of
Crohn’s disease with autologous HSCT since 2003®. In Brazil, the first report dates from 2013®.

The ASTIC trial published last year in JAMA by Hawkins et al. was interpreted as a failure of autologous
hematopoietic stem cell transplant compared to the standard of care®. However, in reality, ASTIC did not
compare transplant to standard of care; ASTIC compared two experimental treatments based on high-dose
cyclophosphamide. At higher doses, patients develop cardiac dysfunction and hepatic sinusoid obstructive
syndrome. Finally, ASTIC used a complex multifaceted primary endpoint that included all of the following:
CDALI < 150, no active treatment, endoscopic remission, and radiologic remission. This endpoint has never
been defined or attempted in any prior study®”.

Finally, we can also provide new hope for patients so that even if they relapse, they can be treated as
naive patients and have good response to biological medications.
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FOOD INTAKES OF ADULT PATIENTS WITH
CROHN'S DISEASE
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ABSTRACT

Aim: This study aims to evaluate food intake in a group of adult patients with Crohn’s disease (CD). Patients and
Methods: We evaluated 60 patients over 18 years of age with CD. Dietary intake was evaluated using two 24-hour recalls.
The Estimated Average Requirements (EAR) were used as references to ensure adequate dietary intake of energy, protein,
total fat, calcium, phosphorus, magnesium, potassium, vitamin D, vitamin K and vitamin C. Results: The CD patients were
equally distributed between the sexes, with a mean age of approximately 37 years (SD = 8.2); most were in remission (75.0%).
Their energy and lipid intake was low (1,694.6 + 582.7 kcal/day and 7.6 + 18.8 g/day, respectively). Intake of vitamins D and
K and calcium, potassium, and magnesium was below the EAR values in most patients, but without statistically significant
association with disease activity (p > 0.05). Few patients (6.6%) used calcium or vitamin D supplements or multivitamins.

Conclusion: Poor dietary intake makes proper nutritional assessment and monitoring of these patients difficult.

Keywords: Crohn’s disease; Dietary intake.

INTRODUCTION

Malnutrition is reported in 20% to 85% of patients with
Crohn’s disease (CD), and despite recent research showing
an increase in the frequency of overweight patients in this
population, nutritional deficiencies occur even in individuals
with adequate or elevated BMI®Y. Many studies on food
intake have evaluated the effect of developing inflammatory
bowel disease (IBD)®, but these vastly outnumber research
assessing dietary intake by outpatients with CD"). The
objective of this study was to evaluate food intake in a group
of adult patients with CD.

PATIENTS AND METHODS

This cross-sectional study included 60 patients 18 years
of age and above with a clinical, radiological, endoscopic,
and histological diagnosis of DC. Patients were selected
from the Professor Edgar Santos University Outpatient
Hospital Complex Gastroenterology service and the

Roberto Santos General Hospital in Salvador, Bahia, Brazil,
from July 2012 to January 2013.

The following patients were excluded: those with
a history of other diseases that cause changes in bone
metabolism (chronic renal failure, chronic obstructive
pulmonary disease, thyroid disease, liver disease, lupus
erythematosus) or cancer; pregnant, menopausal or post-
menopausal women or those using estrogen therapy;
and patients with limitations impacting anthropometry.

The Harvey-Bradshaw index“"? was used to
determine disease activity. Age at diagnosis, location,
and disease behavior were described using the Montreal
classificationV. Data regarding the duration and extent
of disease and drug treatment were collected from the
medical records.

Patient height (in cm) and weight (in kilograms)
were measured in duplicate using a scale (Filizola)
with a capacity of 150 kg and an interval of 100 g with
a stadiometer, coupled with a 0.5 cm enlarged scale!'.
Patient BMI was calculated using these data and rated
according to the World Health Organization®?.
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ASSESSMENT OF FOOD INTAKE

The 24-hour diet recall (R-24h) was applied to assess
the participants’ food intake. Each participant completed
two R-24h surveys on different days of the week. A photo
album of food was used to assist in describing portions.
DietWin Personal software, version 1.0 (DietWin, Porto
Alegre, RS, Brazil) was used to calculate the participants’
individual average intake of calories, protein, total fat,
calcium, phosphorus, magnesium, potassium, vitamin
D, vitamin K, and vitamin C. The limits proposed by
the Dietary Reference Intakes (DRI): Estimated Average
Requirements (EAR) suggested by the Institute of
Medicine were used as references to ensure adequate
dietary intake19. Of the 60 patients, 11 responded to
only one of the R-24h surveys and were therefore excluded
from this analysis.

STATISTICAL ANALYSIS

Verification of the normal distribution of the variables
was performed using the Kolmogorov-Smirnov test.
Descriptive analyses of the sample proportions were
used for categorical variables and the mean (mean +
standard deviation) was used for continuous variables.
Categorical variables were analyzed using the Fisher’s
exact test, and continuous variables were analyzed using
the Mann-Whitney test.

The Statistical Package for the Social Sciences (SPSS,
Chicago, IL, USA, version 20.0) was used to tabulate
and analyze the data. Differences were considered
statistically significant when the probability of type 1
error was <0.05.

ETHICAL ASPECTS

This paper was submitted to the research ethics
committee at the Professor Edgar Santos University
Hospital Complex as opinion No. 117/2011. All participants
gave informed consent after being informed about the
procedures they would undergo and the objectives of the
study. The test results were delivered to patients in the
study in addition to nutritional counseling.

We evaluated 60 patients with CD, equal numbers of
men and women, with a mean age of approximately 37
years (SD = 8.2). Most of the patients were in remission
(75.0%) and showed simultaneous involvement of the ileum
and colon segments (53.3%). Seventy percent of the patients
did not have complications such as fistulas, fissures or ab-
scesses at the time of the assessment, but 51.7% of the pa-
tients had more aggressive forms of the disease, penetrating
or stenotic at 21.7% and 30.0%, respectively (Table 1).

Most (55.0%) of the patients were eutrophic. However,
excess weight was observed in a high proportion of the
study population (30.0%), and malnutrition was observed
in 15.0% of the patients.

Table 1. Demographic and clinical characteristics in patients
with Crohn’s disease.

Characteristic n =60
Age (years), mean + SD 37.4+82
Gender, n (%)

Male 30 (50.0)
Female 30 (50.0)
Age at diagnosis, n (%)

< 17 years 04 (6.7)
17-40 years 47 (78.3)
> 40 years 09 (15.0)
Disease duration (years), mean + SD 6.8+5.3
Disease activity, n (%)

Remission 45 (75.0)
Mild/moderate activity 12 (20.0)
Severe activity 03 (5.0)
Location of disease, n (%)

Terminal ileum 9 (15.0)
Colon 19 (31.7)
Ileocolon 32(53.3)
Behavior of Crohn’s disease, n (%)

Non-stricturing, non-penetrating 29 (48.3)
Stricturing 13 (21.7)
Penetrating 18 (30.0)
Perianal involvement, n (%)

No 40 (66.7)
Yes 20 (33.3)
Complications, n (%)

Fissure 06 (10.0)
Fistula 12 (20.0)

SD: standard deviation

FOOD INTAKE

The energy intake by the CD patients in the study
ranged from 543.8 Kcal/day to 2,992.9 Kcal/day (median
1,631.1 Kcal/day) and lipid intake varied from 9.8 g/day
to 92.5 g/day (median 45.3 g/day) (Table 2).

For vitamins D and K and the minerals calcium,
potassium and magnesium, we observed consumption
values below the EAR in more than 75.0% of the studied
cases, reaching 100% for vitamin D. No association was
found between nutrient intake and disease activity (p >
0.05). For protein, 10.2% of the patients presented intake
below the EAR (Table 3).

Reported nutritional supplements in the dietary
recall were quantified in the analysis of consumption.
Only 4 patients (6.6%) used calcium supplements, vita-
min D or multivitamins.
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Table 2. Energy and nutrient intake by patients with Crohn's
disease.

Table 3. Energy and nutrient intake by patients with Crohn's
disease, according to disease activity.

Energy . . . Energy and Total Remission  Activity P*
and nutrient Mean + SD Median Minimum Maximum nutrient N (%) N (%) N (%)
1,694.6 + Protein
Energy, Keal o, 1,631.1 5438 2,992.9 Above EAR 44 (89.8) 33(89.2)  11(91L.7) 1.000
Protein, g 7234287 707 207 1525 Below EAR 5(102) 4(108) 1(83)
o Calcium
Lipids, g 76+188 453 98 2.5 Above EAR 3(6.1) 2 (5.4) 1(83)  1.000
Calcium, mg  493.1 £224.7 529.6 78.6 9254 Below EAR 46 (93.9) 35 (94.6) 11 (91.7)
Phosphorus,  1,012.7 1,033.1 2922 1,744.4 Phosphorus
mg 369.1 Above EAR 42 (85.7) 31 (83.8) 11 (91.7) 0.665
i 0=+ Below EAR 7 (14.3 6(16.2 1(8.3
Potassium, 2,363.0 21804 7065 53132 [S OW. ( ) ( ) (8.3)
mg 108.4 Potassium
Magnesium, Above EAR 2(4.1) 2(54) 0(0.0)  1.000
3 : Magnesium
Vitamin D,
meg 424+97 1.38 0.0 59.6 Above EAR 11 (22.4) 8 (21.6) 3(25.0)  1.000
Vitamin K Below EAR 38 (77.6) 29 (78.4) 9 (75.0)
me ’ 27.5+58.1 59 0.3 3274 Vitamin D
= Above EAR 0(0.0) 0(0.0) 0(0.0)
ViaminG, 03515070 811 65 3,248.6 Below EAR 49 (100) 37(100)  12(100)
rglcg dard deviation; Kcal: kilocalorie; Mann-Whi Vitamin K
SD: standard deviation; Kcal: kilocalorie; Mann- itney test Above EAR 2 (4‘2) 1 (2.8) 1 (8.3) 0.441
. o ) . Below EAR 46 (95.8) 35(97.2)  11(9L.7)
The intake of energy, lipids, and micronutrients itaminC
(vitamins and minerals), regardless of disease activity, is  Apove EAR 29(59.2) 21(56.8)  8(66.7) 0,738
low in most patients with CD. Below EAR 20 (40.8) 16 (43.2)  4(33.3)

In the Canadian study conducted by Aghdassi et al.”, the
food intake of outpatients with CD was not associated with
disease activity or BMI, findings similar to those of our study,
but they had higher energy and lipid intake. And Lim et al."”
observed lower nutrient intake in malnourished patients with
IBD, an assessment which was not conducted in our study.

In a previous study of outpatients with IBD we
observed that lipids tend to be more restricted"®, which
may be attributed to dietary beliefs or associations with
gastrointestinal symptoms®??. However, restriction of
this nutrient may affect caloric intake and absorption of
fat-soluble vitamins.

Other studies have also noted low micronutrient in-
take in this population, especially calcium, which generally
is the result of the frequent restriction of dairy products
among patients with IBD®?%). Abitibol et al.?® evaluated
the effects of supplemental therapy with calcium and vi-
tamin D (1 g and 800 IU, respectively) in individuals with
IBD aged 18 to 68, and found an increase in bone mineral
density. However, although intake of calcium and vitamin
D was well below the recommended values in our study
population, supplemental therapy with these nutrients was
infrequent. This is because the study population consists
of outpatients, most of whom were in remission and may
exhibit low use of corticosteroid drugs.

REFERENCES

1. Alastair F, Emma G, Emma P, Forbes A, Goldesgeyme E, et al. Nutrition
in Inflammatory Bowel Disease. ] Parenter Enter Nutr 2011; 35:571-80.

EAR: Estimated Average Requirements; *Fisher’s exact test

One limitation of this study is the sample size. In
addition, a control group was not used to compare data
with the healthy population.

We believe that the long term effects of restrictive diets can
be harmful, and that as a consequence health professionals
need training to provide more specialized nutritional care
and develop nutritional education in this population.

Thanks to Clarissa Factum and Luize Sales for their
assistance in data collection.

Source of funding: Fundagao de Amparo a Pesquisa do
Estado da Bahia (FAPESB). FAPESB had no involvement
in study design, the collection, analysis and interpretation
of the data, the writing of the manuscript, or the decision
to submit the manuscript for publication.

SPECIFIC AUTHOR CONTRIBUTIONS

Fernanda G Coqueiro, Raquel Rocha and Genoile O
Santana designed and conducted the research, Fernanda
G Coqueiro, Mirella B Lopes, and Vanessa R Oliveira
collected the data, and Fernanda G Coqueiro and Naiade
S Almeida performed the statistical analyses and wrote the
paper, with all the other authors providing critical input.

2. Nascimento ATM, Rocha R, Santana GO, Coqueiro FG, Lyra AC. Does obesity
complicate inflammatory bowel diseases? ] Crohn’s Colitis 2012; 10:1041.

INTERNATIONAL JOURNAL OF INFLAMMATORY BOWEL DISEASE. 2016;2(3):7-10



10

RAQUEL ROCHA, ET AL. FOOD INTAKES OF ADULT PATIENTS WITHCROHN'S DISEASE

10.

11.

12.

13.

14.

15.

Hartman C. Nutritional status and nutritional therapy in inflammatory
bowel diseases. World ] Gastroenterol 2009; 15:2570.

Guerreiro CS, Ph D, Costa AR, Miranda , Leit CN, et al. A Comprehensive
Approach to Evaluate Nutritional Status in Crohn’s Patients in the Era of
Biologic Therapy : A Case-Control Study. Am ] Gastroenterol 2007; 12: 2551-6.
Lee D, Albenberg L, Compher C, Baldassano R, Piccoli D, et al. Diet in the
pathogenesis and treatment of inflammatory bowel diseases. Gastroenterology
2015; 148:1087-106.

Ananthakrishnan AN, Khalili H, Konijeti GG, Higuchi LM, Korzenik JR, et al.
A prospective study of long-term intake of dietary fiber and risk of Crohn’s
disease and ulcerative colitis Gastroenterology 2003; 145:970-7.

Aghdassi E, Wendland BE, Stapleton M, Raman M, Allard JP. Adequacy of
nutritional intake in a Canadian population of patients with Crohn’s disease.
J Am Diet Assoc 2007; 107:1575-1580.

Geerling BJ, Badart-Smook A, Stockbrugger RW, Brummer R]. Comprehensive
nutritional status in patients with long-standing Crohn disease currently in
remission. Am ] Clin Nutr 1998; 67: 919-926.

Valentini L, Schaper L, Buning C, Hengstermann S, Koernicke T, et al. Mal-
nutrition and impaired muscle strength in patients with Crohn’s disease and
ulcerative colitis in remission. Nutrition 2008; 24: 694-702.

Harvey RE Bradshaw JM. A simple index of Crohn s disease activity. Lancet
1980; 8: 514.

Silverberg MS, Satsangi J, Ahmad T. Toward an integrated clinical, molecular
and serological classification of inflammatory bowel disease: Report of a
Working Party of the 2005 Montreal World Congress of Gastroenterology.
Can ] Gastroenterol 2005; 19: 5-36.

Leslie M, Mikanowicz C. Assessment of body composition in the healthy adult.
J Am Acad Nurse Pr 1997; 9:123-7.

Consultation WHO. Obesity: preventing and managing the global epidemic
report of a World Health Organization. 2000.

Institute of Medicine (US) Standing Committee on the Scietific Evaluation
of Dietary References Intakes. Dietary reference intakes for Calcium,
Phosphorus, Magnesium, Vitamin D, and fluoride. National Academies
Press 1997; Washington (DC).

Intakes R. Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Acids, Cholesterol, Protein, and Amino Acids (Macronutrients).Washington, D. C.
Ross AC, Manson JE, Abrams SA, Aloia JE, Brannon PM, et al. The 2011 Dietary
Reference Intakes for Calcium and Vitamin D: What Dietetics Practitioners
Need to Know. ] Am Diet Assoc 2011; 111:524-7.

Lim H, Kim HJ, Hong §J, Kim S. Nutrient Intake and Bone Mineral Density
by Nutritional Status in Patients with Inflammatory Bowel Disease. ] Bone
Metab 2014; 21:195-203.

Santos RR, Santana GO, Brito MA, Mello ACN, Guedes JC, et al. Aspectos
nutricionais de pacientes adultos com doenga inflamatdria intestinal atendidos
em uma unidade de satde de Salvador. GED 2013; 22:169-174.
Nolan-Clarck D, Tapsell LC, Hu R, Han DY, Ferguson LR. Effects of Dairy
Products on Crohn's Disease Symptoms Are Influenced by Fat Content and
Disease Location but not Lactose Content or Disease Activity Status in a New
Zealand Population. ] Am Diet Assoc 2011; 111:1165-1172.

Zallot C, Quilliot D, Chevaux JB, Peyrin- Biroulet C, Quéant-Rodriguez RM,
etal. Dietary Belief and Behavior Among Inflammatory Bowel Disease patients.
Inflamm Bowel Dis 2013; 19:66-72.

Vagianos K, Clara I, Carr R, Graff LA, Walker JR, et al. What Are Adults With
Inflammatory Bowel Disease (IBD) Eating? A Closer Look at the Dietary Habits
of a Population-Based Canadian IBD Cohort. JPEN J Parenter Enteral Nutr
2016; 40:405-11.

Spooren CE, Pierik MJ, Zeegers MP, Feskens EJ, Masclee AA, et al. Review article:
the association of diet with onset and relapse in patients with inflammatory
bowel disease Aliment Pharmacol Ther 2013; 10:1172-87.

Vernia P, Loizos P, Di Giuseppantonio I, Amore B, Chiappini A, et al. Dietary
calcium intake in patients with inflammatory bowel disease. ] Crohns Colitis
2014; 8:312-7.

Brasil LM, Rocha R, Lyra CA, Oliveira VRB, Coqueiro GF, et al. Restriction of
dairy products; a reality in infl ammatory bowel disease patients. Nutr Hosp
2014; 29: 575-581.

Silva AF, Schieferdecker MEM, Amarante HMBS. Ingestao alimentar em
pacientes com doenga inflamatdria intestinal. ABCD Arq Bras Cir Dig 2011;
24 :204-209.

Abitbol V', Mary J, Roux C, Soule ], Belaiche J, et al. Osteoporosis in inflamma-
tory bowel disease : effect of calcium and vitamin D with or without fluoride.
Aliment Pharmacol Ther 2002; 16:919-27.

INTERNATIONAL JOURNAL OF INFLAMMATORY BOWEL DISEASE. 2016;2(3):7-10



ORIGINAL ARTICLE

NOVEL THERAPEUTIC APPROACHES FOR INFLAMMATORY
BOWEL DISEASES BASED ON BASIC AND PRE-CLINICAL
STUDIES: AN IMMUNOLOGY EXPERIENCE

Cristina Ribeiro de Barros Cardoso?

ABSTRACT

Although modern approaches currently exist for management of inflammatory bowel disease, treatment is still a
challenge in some refractory cases. Here we review some basic and pre-clinical strategies used by our group in an attempt
to establish future therapeutic alternatives for Crohn’s disease or ulcerative colitis.

INTRODUCTION

The obscure field of inflammatory bowel diseases
(IBD) is based on immunological mechanisms which,
when associated with genetic factors and environmental
challenges, initiate and perpetuate inflammation in sus-
ceptible individuals®. The deregulated inflammatory re-
sponses that postpone the breakdown of mucosal tolerance
are responsible for destruction of gut tissues, augmented
bacteria translocation from the lumen, and induction of
innate or adaptive immune responses that together lead
to uncontrolled reactions and disease chronification.

The regulation of these responses that culminate in IBD
is not an easy task since, as we have stated in a previous
review study®, they depend on a very intricate net of
genes and production of inflammatory mediators resulting
from extensive immune deregulation and altered patient
microbiota, also known as dysbiosis®.

A wide range of treatments is currently available and
most aim to control exacerbated inflammatory responses in
order to maintain patients in prolonged disease remission or
avoid undesirable relapses (also reviewed by our group in®).
Nevertheless, many patients are resistant or do not respond
adequately to these therapies, which may be expensive
and inefficient, thus leading to disease complications and
worsening of the patient’s overall condition.

Against this complex backdrop, in recent years we have been
working to understand the basic immunological mechanisms

of IBD as well as to develop novel therapeutic approaches to
controlling intestinal inflammation. This work focuses on
clinical (data not yet published) and mainly pre-clinical studies
which use experimental mice models of IBD as described below.

DEXTRAN SODIUM SULFATE (DSS) AND
TRINITROBENZENESULFONIC ACID (TNBS)
MODELS OF INTESTINAL INFLAMMATION

Studies of IBD pathogenesis as well as evaluation of novel
therapies or drug formulations for Crohn’s disease (CD) or
ulcerative colitis (UC) require the use of animal models,
especially rodents, which spontaneously develop these
diseases or are susceptible to them by artificial induction®.

In our laboratory, experimental and pre-clinical studies
are performed using two specific chemical models to induce
gut inflammation in which mice are exposed to dextran
sodium sulfate (DSS) or trinitrobenzenesulfonic acid (TNBS).
DSS is a chelating agent administered to the mice in drinking
water which causes rupture of the intestinal epithelia and
inflammatory responses in the colon characterized by intense
infiltration of leukocytes, abscesses, ulcers, depletion of goblet
cells, and mixed CD4 T helper (Th) cytokine responses.
These reactions may mimic immunological responses of
both CD or UC depending on the mice lineage, dose, or
period of exposure to the drug®®. The TNBS acute model, on
the other hand, is related to a typical Th1 immune reaction
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(as in CD) with notable IFNy production and transmural
inflammatory infiltrate in the colon. Skip lesions are induced
by an intrarectal enema of TNBS. This hapten is instilled
after dilution in ethanol, causing disruption of the epithelial
barrier and permitting immune reactivity to the conjugates
of hapten self-proteins in the gut®”. We used these different
approaches to experimental intestinal inflammation, and
below we summarize two of the studies our group has
performed to test novel therapeutic alternatives for IBD.

IBD TREATMENT BASED ON
CELLULAR THERAPY

One of the first studies conducted by our group involved
evaluating cellular transplantation for IBD, since this therapy
has been used as an alternative for treating immune medi-
ated diseases®. Nevertheless, the mechanisms by which this
treatment could work were still unknown, especially in IBD.
Therefore, we induced experimental intestinal inflammation
in BALB/c mice via a TNBS enema and these animals were
subsequently subjected to high-dose immunosuppression
with cyclophosphamide as a pre-transplant conditioning
treatment to cause immune ablation and elimination of all
putative pathogenic cell clones.

The mice then received syngeneic hematopoietic stem
cell transplantation (HSCT) and were followed for 60 days
(Figure 1). The results showed notable improvement of the
disease, mainly mediated by cyclophosphamide immuno-
suppression. The infused bone marrow cells were found
in the colon of recipient mice in the short and long term
periods post-transplant, indicating that these cells were
able to migrate to the inflamed tissue.

In addition, there was reduced accumulation of CD4 and
CD8 leukocytes in the colons of the transplanted mice, along
with a decrease in inflammatory cytokines that characterize
human IBD. Most interestingly, one of the main findings of this
study was the therapeutic effect of cyclophosphamide alone,
regardless of cellular transplantation. However, as expected in
patients, HSCT was essential for avoiding early mortality in
high-dose immunosuppressed recipients, indicating that this
therapy could in fact be an option for CD or UC, although
accelerating immune reconstitution with bone marrow cells
has been shown to be essential for a successful approach®.

In line with these results, we also studied the effects
of total body irradiation (TBI) followed by bone marrow

transplant in the control of intestinal inflammation (Figure 1),
since radiotherapy may be used for patient conditioning
before HSCT for some hematological disorders. In this
work colitis was induced using the hapten TNBS in BALB/c
mice. TBI was effective in controlling gut inflammation,
as demonstrated by the reduced percentage of leukocytes
infiltrated in the intestine, decreased inflammatory cytokine
production, and restored mucus production.
Nevertheless, mice which were treated with TBI alone and
not with HSCT did not recover weight gain, and presented
extremely higher mortality post-therapy, probably due to
a delay in immune system reconstitution. We therefore
indicate radiotherapy as an important option for control of
experimental intestinal inflammation, although bone marrow
cell transplant is essential to a better outcome for colitis and
control of the prejudicial side effects of this therapy!'”.

PROSPECTS FOR NEW IMMUNE
MODULATORY DRUGS: THE EXPERIENCE
WITH AEDES AEGYPTI SALIVA

Besides studies with cellular therapy, our efforts have
also been directed at discovering novel drug formulations
for IBD treatment. One example is a recently published study
by our group® which investigated immune modulatory
molecules in the saliva of arthropods. It is well known that
these invertebrates possess an important pharmacological
arsenal in their saliva which they use to facilitate blood
sucking and transmission of diseases?.

We isolated salivary gland extract from the Aedes
aegypti mosquito and used these compounds to treat mice
with established intestinal inflammation induced by DSS
(Figure 2). Notable improvement was seen in the clinical
signs of the disease in the mice that received the saliva extract
along with a reduction in circulating lymphocytes, indicating
control of immunity without detectable toxic effects.
Interestingly, this clinical improvement was accompanied
by a reduction in inflammatory mediators in the colon
responsible for worsening of colitis, such as IFN-y, TNF-q,
IL-1p, and IL-5 cytokines. Accordingly, we also observed
reduced inflammatory infiltrate in the gut biopsies.

Most importantly, the saliva treatment in the acute phase
of the disease was able to control colitis relapse, mimicked by
a late re-exposure to the trigger DSS. Together, these results
pointed to the mosquito saliva as an important source of

TNBS

TBI/CY BM
— 12/24h / — 12/24h - < 7,14, 60 days
_— —_— — Colitis outcome
4 4 ) A :;
. s . ~ -k -
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Figure 1. Protocols of pre-clinical studies based on hematopoietic stem cell transplantation to treat colitis. Mice were subjected to
colitis induction by infusion of trinitrobenzenesulfonic acid (TNBS), followed by immunosuppression with total body irradiation
(TBIL, 12h after TNBS) or cyclophosphamide (CY, 24h after TNBS). Transplant of bone marrow cells (BMC) was performed 12h or
24h after TBI or CY administration, respectively, and mice were followed for 7, 14, or 60 days to evaluate colitis outcome.
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Figure 2. Protocols of the pre-clinical study for treatment of experimental colitis with Aedes aegypti salivary gland extract (SGE).
Mice were subjected to colitis induction by drinking water containing dextran sodium sulfate (DSS) for 6 (A) or 9 (B) days, along with
treatment with SGE on days 3-5 or 5-8, respectively. In the chronic relapse model, animals were exposed to DSS two times, with a
12-day interval between the two periods of colitis induction; treatment took place in the first phase, from days 3-5, as depicted in (C).

modulatory or anti-inflammatory molecules which were able
to treat established intestinal inflammation. In fact, when
the saliva was fractioned using high performance liquid
chromatography (HPLC), we detected a specific fraction (F3)
which had the capacity to control the experimental colitis.

We therefore concluded that mosquito saliva contains
relevant compounds that could be used in promising
therapies for IBDUY.

FUTURE DIRECTIONS

The institution of novel therapeutic approaches to IBD isa
real challenge faced by clinicians and basic research. However,
there are important alternatives that should be investigated in
depth, such as the examples described above, and our group
has been involved in a variety of strategies to address these
tasks. Further and ongoing studies will focus on more specific
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pre-clinical and clinical studies of the effects of cellular therapy,
on the neuroimmune modulation of gut mucosa, and on the
effects of hormone supplementation for IBD.

Additionally, the molecules responsible for the therapeutic
effects observed in vivo in the A. aegypti saliva study must be
identified for further laboratorial synthesis (if possible) and
large scale testing. In summary, although many pre-clinical
and clinical studies are still necessary, there are encouraging
data for the development of alternative treatments for these
inflammatory disorders.
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INTRODUCTION

For many years after their initial characterization the
two major phenotypes of inflammatory bowel disease (IBD),
ulcerative colitis (UC) and Crohn’s disease (CD), were re-
ferred to as diseases of unknown etiology. In the last decade,
however, much progress has been made in understanding the
pathogenesis of IBD, particularly with respect to remarkable
advances in the fields of genetics and microbiology.

It is at least reasonable to think that every physician who
deals with IBD in regular practice should have a minimum
understanding of what causes IBD whether they are involved
with the basic science or not. Physicians are more than just
technicians, so it is critical for these professionals to acknowl-
edge the basic mechanisms underlying the diseases which af-
fect the patients under their care. For instance, this familiarity
allows doctors to better comprehend the relationship between
IBD genetic mutations and some of their consequences, such
as dysregulations of the intestinal immune system leading to
chronic inflammation, and the existing links between genetics,
disease phenotype and prognosis. The pathogenesis of IBD
has important implications on IBD epidemiology, the rela-
tionship between IBD and other immune-mediated diseases
and immune-mediated phenomena (including extra-intestinal
manifestations), and response to therapies. Physicians also
must be prepared to address fears and demands from patients
and answer questions concerning the cause of their illnesses,
individual prognoses, the possibility that their relatives may
be affected by the same pathology, as well as many other
relevant issues that are constantly brought up by patients.

This review highlights the most relevant aspects of IBD
pathogenesis for gastroenterologists and surgeons in their
daily practice with CD and UC patients. The major com-
ponents of a multifactorial model of IBD pathogenesis are
presented separately for didactic purposes, but we should
bear in mind that they are intrinsically related, which will
be evident by the end of this article.

GENETICS IN IBD

After “terminal ileitis” was described in 1932 by Crohn
et al., more than thirty years passed before Kirsner and
Spencer observed familial aggregation in IBD®. Thirty-three
years later in 1996, Hugot et al. showed an association between
CD and chromosome 16©. Expanding technologies permitted
the discovery of the first IBD gene (NOD2/CARD15) only
five years after by Hugot®, and a link was then established
between this genetic alteration and CD located in the ter-
minal ileum CD®. The first genome-wide association study
(GWAS) in IBD using genome-wide single nucleotide poly-
morphism (SNP) chips was published in 2005 by Yamazaki
etal.©. GWAS allowed rapid recognition of susceptible loci in
complex polygenic diseases such as IBD in a highly accurate
and reproducible manner. The first GWAS of IBD identified
many new loci, which were consistently replicated among
different studies”. The second IBD gene was found in 2006 by
Duerr®, identifying mutation in the IL-23 receptor (IL-23R).
Only six years later, a meta-analysis identified 163 autosomal
independent genetic risk loci associated with IBD (Figure 1).
Of these loci, 110 conferred risk to both IBD subtypes, while
30 and 23 loci were unique to CD and UC, respectively®. It is
likely that many other genes will be found in the near future;
in fact, in the period following this publication, 38 new loci
highlighting important overlap across populations have been
characterized in IBD"?. Twin and family studies of IBD have
shown that there is a 26-fold risk of developing CD when a
sibling already has CD, and this risk increases 9-fold for UC®Y.

Since CD and UC share 110 out of 163 loci, it is not
surprising that these molecular similarities may actually
reflect comparable clinical scenarios, most notably in the cases
of non-classified colitis. This may also indicate that these two
entities could be viewed as the two major phenotypes of the
same chronic inflammatory disease at the molecular level,
with a common genetic core. It is interesting to note that most
genetic variants that have been found in IBD as of this date
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Figure 1. IBD pathogenesis timeline.

have been implicated in the regulation of the intestinal innate
(e.g. NOD2, autophagy mutation ATG16L1) and adaptive
(IL23R, human leukocyte antigen [HLA] locus) immune
system. Aberrant genes may consequently cause unhealthy
immune responses at the intestinal level. Furthermore, more
than 50% of the known IBD loci overlap with those of other
immune-mediated diseases such as ankylosing spondylitis,
psoriasis, and primary sclerosing cholangitis"". This finding
may explain overlapping clinical phenomena observed
between IBD, ankylosing spondylitis, psoriasis, and other
IBD-related chronic secondary inflammatory conditions
in the context of extra-intestinal manifestations affecting
joints (arthritis), skin (pyoderma gangrenosum), and eyes
(uveitis). The existence of similar responses to analogous
therapies (e.g. anti-TNF biologicals) in many of these diseases
is also well-known. Similarly, IBD can be diagnosed as an
extra-articular manifestation of chronic inflammatory articular
diseases such as seronegative spondyloarthropathies®?.
Many individuals who carry risk alleles do not develop
IBD, and most of these alleles only increase the total risk by a
modest amount. These crucial observations lead us to believe
not only that other factors may play an important role in turning
a genetic predisposition into a clinically meaningful context,
but also that the combination of alleles may have a relevant
influence in triggering inflammation. On the other hand,
very-early-onset IBD, such as IBD diagnosed before 8 years of
age, can be clearly associated with certain high-risk mutations
(e.g. homozygous mutations in genes for the IL-10 receptor
[IL-10R] subunit proteins) with apparently less dependency
on environmental factors or on the combination of alleles.
These patients usually show a much more severe disease course
with higher risk of complications. In contrast, it may be also
true that late-onset IBD, which usually runs a less aggressive
course, may be more dependent on environmental triggers>'.
The simple presence of a variant allele does not necessarily
translate into a pathological role in disease development.
Complex functional studies will probably need to address
this issue in the future. What is the significance of transethnic
variations of these mutations? How important are gene-gene
and gene-microbiota-environment interactions? What is the
exact role of adaptive immunity (HLA alleles)? How does
each gene in a certain susceptibility locus play a role in this
process? How can epigenetic phenomena influence the ex-
pression of these loci?*'*) As we can see, despite the progress

in recent knowledge regarding IBD genetics, many prominent
questions have yet to be answered in this evolving field.

MICROBIOTAIN IBD

As mentioned previously, the majority of IBD-associated
genes code for regulatory pathways which are important
for intestinal immunological mucosal defense, including
epithelial barrier function. On the other hand, it is well
recognized that microbiota are the most abundant source
of luminal antigens which have a regulatory effect on host
gene expression’®. Consequently, the role of intestinal flora
has become one of the most relevant pillars in a multifactorial
model for IBD pathogenesis in the last few years, the focus
of intense research in this area. Many previous practical and
scientific observations envisioned gut microbiota as playing a
major role in IBD etiology. The diversion of the fecal stream
can reduce inflammation in surgically-excluded intestinal
segments in CD, and some probiotics have demonstrated
some efficacy in controlling inflammation in pouchitis and
in UC, while antibiotics can be effective in IBD and prevent
relapse after surgery to some extent!*'©.

Dysbiosis is present in IBD and it is likely that this abnormal
composition of luminal bacteria in IBD patients compromises
immunological homeostasis in the gut mucosa. Many studies
suggest that dysbiosis is caused by genetic and environmental
factors rather than a consequence of inflammation. IBD-
associated microbiota have less diversity and demonstrate
great variability resulting from unstable composition over
time"?. A reduction can be seen in the Bacteroidetes and
Firmicutes (Clostridium leptum, Clostridium coccoides,
Eubacterium rectale, Faecalibacterium prausnitziiand) and
increase in Proteobacteria (Escherichia coli, Campylobacter
ssp, Fusobacterium). This shift causes decreased production
of butyrate by Bacteroidetes and Firmicutes; this important
microbial metabolite is used as an energy source by host
enterocytes and colonocytes. Furthermore, butyrate possesses
anti-inflammatory properties via stimulating differentiation
of regulatory T cells (Treg), which may be essential for the
mucosal inflammatory balance. In contrast, increases in
Gram-negative Proteobacteria, a phylum that includes many
species which are pathogenic to humans, may create a pro-
inflammatory status in the human gut(®.

Toll-like receptors (TLR) are innate immune sensors
represented by molecules located in the intestinal epithelial
barrier which function as an interface between the gut mi-
crobiota and the immune system. Genetic variation within
the TLR genes in IBD may impede adequate response to
luminal bacterial antigens and result in altered susceptibility
to infections and inflammation. Defects in TLR protein
structure may influence ligand recognition and mucosal
immune tolerance, leading to immune dysregulation in IBD.
This is further evidence of how microbiota in conjunction
with individual genetic mutations may contribute to in-
ducing a pro-inflammatory status in patients with IBD7.
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MULTIFACTORIAL MODEL OF
IBD PATHOGENESIS

Despite this progress in genetic studies, the most ac-
ceptable hypothesis for the pathogenesis of IBD is that it
develops from a complex interaction resulting from an
aberrant immune response from a genetically susceptible
host to luminal microbial antigens with the participation
of environmental factors"® (Figure 2). Of the 163 IBD loci
mentioned above, only 13.6% and 7.5% explained disease
variances in CD and US, respectively®. It is therefore in-
creasingly clear that a multifactorial model of IBD patho-
genesis exists, since genetics and bacteria individually do
not explain the full existence of IBD. Other components
which are principally environmental in nature certainly
need to be taken into account. In fact, some authors be-
lieve that susceptibility to IBD is mainly determined by
environmental factors which remain largely unknownV.
Some researchers have dubbed this concept “hidden unex-
plained heritability”¥ and others call it the “exposome®”
Epidemiological data shows that the prevalence of IBD is
increasing worldwide in recent decades, a fact that cannot
be explained by genetics alone and reinforces this theory.

As expected, one of the elements cited most frequently
as possible environmental triggers in IBD pathogenesis is
diet. There are indications that food intake may significantly
modulate disease onset and activity by influencing the
composition of the microbiota. High vegetable intake has
been associated with decreased risk of UC, while greater
intake of fiber and fruit is associated with decreased risk
of CD. Conversely, a “Westernized” diet rich in animal fat
and protein and low in fiber has been strongly correlated
with IBD. High intake of carbohydrates, starch, and refined
sugar has been linked with development of CD. Despite
these observations, there is great uncertainty in drawing
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ABSTRACT

Background: Inflammatory bowel diseases (IBD) refer to an association with multiple pathogenic factors such
as environmental modifications, genetic susceptibility, abnormal gut microbiota, and imbalance in the homeostasis
of the immune response, as well as host genotype. These chronic inflammatory processes may be related to different
components of the mucosal immune system such as the intestinal epithelial cells, innate lymphoid cells, macrophages,
monocytes, neutrophils, dendritic cells, T and B cells, and chemical mediators released by these cells including cytokines
and chemokines. Studies have shown that vitamin D may play an important role in the inflammatory process and in IBD.
Objective: The objective of this review was to show some aspects of vitamin D and its role in inflammatory processes.
Discussion: Vitamin D may be related to the immune system in different manners including gut barrier function, antigen
presentation, antigen response, antimicrobial peptide synthesis, and regulation of adaptive and innate immunity. It
may help improve macrophage responses and synthesis of antimicrobial proteins such as cathelicidins, and is related
to downregulation of the synthesis of pro-inflammatory cytokines such as tumor necrosis factor-a and interleukins
(IL-1,IL-6, and IL-8). The interaction between this vitamin and its receptor interferes in the function of T-lymphocytes
and cytokine patterns such as IL-2 and interferon y (IFN-y) and improves the Th-2 (T helper-2) cell response. These
findings are corroborated by many recent studies which have shown that vitamin D deficiency may be a risk factor for
the onset and evolution of gut inflammation. Nevertheless, many studies are still necessary to clarify how this vitamin
may act in preventing, treating, or maintaining remission of IBD.

Keywords: Vitamin D, Inflammatory Bowel Disease, Inflammation.

INTRODUCTION D, (1,25(0H),D,), which is synthesized in the skin when
7-dehydrocholesterol is irradiated with ultraviolet light.
Besides endogenous production, this vitamin can be ob-
tained from the diet (Figure 1)®.

For most people, skin production is the main source
of vitamin D and may be complemented to a lesser degree

by diet and supplemental sources. The most important

Inflammatory bowel disease (IBD) is a condition result-
ing from a chronic and persistent intestinal inflammation
process, and mainly includes ulcerative colitis (UC) and
Crohn’s disease CD). Both diseases are related to the dis-
ruption of the mucosal immune balance®.

Vitamin D has been associated with immune response
and gastrointestinal function and is a fat soluble steroid
hormone known mainly for the role it plays in regulating
bone remodeling and metabolism based on control of intes-
tinal calcium absorption. It appears in two different forms:
ergocalciferol (vitamin D2) produced by plants and fungus,
or cholecalciferol (vitamin D3: 1,25-dihydroxyvitamin
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dietary sources of vitamin D include oily fish, egg yolk,
and supplemented food. Authors have shown that 5 pg/
day of this vitamin is needed from birth to 50 years of age,
increasing to 10 pg/day in individuals 50-70 years, and 15
pg/day in individuals over 70 years old ¢,

Besides its role in bone metabolism, many studies sug-
gest that vitamin D is also associated with several cellular
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processes such as cell differentiation and proliferation,
hormone secretion, and a number of diseases including
immune responses such as asthma, rheumatoid arthritis,
and IBD. As seen in Figure 1, the active form of this vitamin
may interact with immune cells and in the macrophages,
leading to the suppression of inflammation by reducing the
production of interleukin-6 (IL-6), IL-12 and IL-233¢12,

Literature findings show that vitamin D deficiency is
increasing worldwide and affects between 30 to 50% of adults
and children; this could profoundly influence the incidence
and progression of IBD1319)_ In light of this situation, our
manuscript intends to bring a review of current evidence
linking IBD and vitamin D.

METHODS

This review was based on a survey of articles linking
vitamin D and IBD. Databases such as Pubmed, PMC,
Medline, Scielo, Science Direct, and Lilacs were consulted
and a retrospective search was carried out to identify relevant
studies involving humans and animal models.

IBD: AN OVERVIEW

IBD comprises a complex chronic remittent or pro-
gressive inflammation process that affects the gastroin-
testinal tract. Its primary conditions, CD and UC, have
been increasing over the past 50 years. The incidence of
CD is 50 to 200 individuals per 100,000 people and UC
affects 120-200 individuals per 100,000 people each year.
Both conditions are polygenic multifactorial autoimmune
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Figure 1. Metabolism of Vitamin D: This vitamin may be syn-
thetized by conversion of 7-dehydrocholesterol present in the
skin through exposure to sunlight’s ultraviolet B (UVB) rays, or
obtained through absorption from the diet. The active form may
act in the immune cells and in suppression of the inflammation
process in the macrophages (modified from Reich et al., 2014).¢

conditions that share similar characteristics such as genetic
predisposition, risk factors and, clinical, endoscopic and
histological patterns, and may differ, for example in the area
of the gastrointestinal tract that is affected® >,

These inflammatory diseases occur when homeostasis of
the gastrointestinal system is disrupted. In healthy conditions
the intestinal epithelium presents a barrier to commensal
and pathogenic microorganisms, but if this balance is lost an
increase in intestinal permeability and bacterial translocation
across the intestinal mucosa are seen, resulting in alocal and
systemic immune activation. This mucosal immune system
response to enteric antigens probably initiates the chronic
inflammation*29.

UC is more prevalent than CD and exhibits a continuous
pattern of inflammation in colonic mucosa restricted to
the mucosal surface. The entire inflammation is uniform
from the rectum, and rarely affects the colon or terminal
ileum. Patients may experience periods of remission and
flares. On the other hand, CD may involve any part of the
gastrointestinal tract from mouth to anus, and mainly differs
from UC because of its cobblestone pattern and skip lesions
that can be seen endoscopically. Additionally, the terminal
ileum is affected in nearly 50% of individuals. CD patients
may also exhibit periods of remission and flares®'*).

IBD: PATHOPHYSIOLOGICAL PROCESSES

Both CD and UC share common features despite
representing different pathophysiological entities. In both
diseases there is an association with multiple pathogenic
factors as environmental modifications, genetic susceptibility,
abnormal gut microbiota, and imbalance in the homeostasis
of the immune response, as well as host genotype. These
chronic inflammatory diseases may be associated with an
overly aggressive T-cell response related to commensal
bacteria and pathogens in the colon and distal ileum of
genetically susceptible hosts®*2).

The pathogenesis of IBD is related to different
components of the mucosal immune system such as the
intestinal epithelial cells, innate lymphoid cells, macrophages,
monocytes, neutrophils, dendritic cells, T and B cells, and
chemical mediators released by these cells such as cytokines
and chemokines. Activation of the innate immune system
due to mucosal vulnerability or a defect in the sampling of
gut luminal antigen leads to recruitment of immune system
cells, resulting in inflammation® !> 229,

Under normal conditions, pattern recognition recep-
tors (PRR) such as toll-like receptors (TLR) can recog-
nize pathogen-associated molecular patterns (PAMPs) and
damage-associated molecular patterns (DAMPs). In IBD
patients this ability is lost, resulting in the incapacity to
differentiate pathogenic and commensal microorganisms.
This allows the activation of a pro-inflammatory tran-
scription factor named nuclear factor kappa beta (NFxB),
triggering several signal transductional events and over-
production of inflammatory mediators such as TNF-a
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(tumor necrosis factor a) and interleukin 1p (IL-1p), IL-6,
IL-8,1L-12, and IL-13 (Figure 2). This chronic inflamma-
tory pattern results in modifications in bowel habits, pain,

and bleeding, and increases the risk of cancer>%),
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Figure 2. Pathophysiologic mechanism of IBD. A disruption in
the mucinous layer increases the permeability and consequent
uptake of PAMPs in the intestinal epithelium. Dendritic cells and
macrophages are activated and there is an increase in the release
of the pro-inflammatory cytokines such as TNF-a, IL-6, IL-12,
IL-23, and IL-1P. PAMPs: pathogen-associated molecular patterns;
TNE-a: tumor necrosis factor a; NF-kp: nuclear factor kappa beta;
IL: interleukin (modified from Ordas et al. 2012)"),

VITAMIN D: ROLE IN THE IMMUNE SYSTEM

There are several genes which are influenced by vitamin
D. Vitamin D may be related to the immune system in a
number of ways including gut barrier function, antigen
presentation, antigen response, antimicrobial peptide syn-
thesis, and regulation of adaptive and innate immunity.
The receptor for this vitamin (VDR) is present in almost
all immune cells as activated or naive CD4+ and CD8+ T
cells, B cells, and neutrophils, and antigen-presenting cells
(APCs) such as macrophages and dendritic cells, suggesting
that this vitamin could have implications in the autophagy
and modification of the antimicrobial barrier of the intes-
tinal mucosa, controlling the microbiota. These findings
lead to the conclusion that vitamin D may play a role in
mediating protection from disease, and that polymorphisms
in VDR could be related to a higher vulnerability to develop
a number of inflammatory diseases, including IBD® 3039,

Studies have shown that vitamin D3 improves macrophage
responses (Figure 1) and synthesis of antimicrobial proteins
such as cathelicidin. It also induces downregulation of the
synthesis of pro-inflammatory cytokines such as TNF-a and
interleukins (IL-1, IL-6, and IL-8). The interaction of vitamin
D and VDR interferes in the function of T-lymphocytes and
cytokine patterns such as IL-2 and interferon y (IFN-y) and
improves the T 2 (T helper-2) cell response®®* 7.

Expression of the NOD2 gene may establish a con-
nection between vitamin D/immune system axis and CD.

The NOD (nucleotide-binding oligomerization domain)
product acts as a cytoplasmic sensor for bacteria peptido-
glycans, and variations may be related to the development
of IBD (Figure 3). The 1,25(0OH)2D3/VDR stimulates tran-
scription of the NOD2 gene, resulting in the expression of
DEFB2/HBD2, which represents the antimicrobial peptide
B-defensin 2, and cAMP, which is related to the codification
of cathelicidin. Downregulation of the ATG16L1 gene, asso-
ciated with decreased expression of the lysozyme by Paneth
cells, increases susceptibility to colitis, suggesting that mod-
ifications of vitamin D status could affect autophagy and the
antimicrobial barrier of the intestinal mucosa. Administration
of 1,25(0OH)2D3 and its analogs may inhibit dendritic cells
(and consequently decrease transforming growth factor-f1
[TGF-B1] and collagen 1), fibroblasts, and peripheral blood
mononuclear cells (PBMC) and lamina propria mononuclear
cells (LPMC) and thus impact cytokine release. Modifications
in VDR reduce the effects of this vitamin in Paneth cells, lead-
ing to the decrease of the host defense due to the reduction
of cathelicidin, ATG16L1, and lysozyme (Figure 4)©% -,
It should be noted that cathelicidins are produced by
neutrophils and cells in the gastrointestinal tract, and this
production is stimulated by inflammatory cytokines and
microbial products. When these molecules are stimulated, they
may confer protection against infections caused by various
microorganisms, promoting the activation of responses in
leukocytes and other types of cells responsible for eradicating
microorganisms. These defensins can be designated as alpha or
beta and are mainly produced in Paneth cells; their function is
to limit the number of microorganisms in the intestinal lumen.
TGE-P is a peptide which is able to control the proliferation and
differentiation of cell types by interacting with surface serine/
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Figure 3. Relationship of vitamin D in the pathogenesis of IBD. Active
form of vitamin D (1,25(0H)2D3) associates with vitamin D receptor in
the Paneth cell. NOD2 and /HBD?2 are stimulated and -defensin 2 and
cathelicidin are produced. 1,25(0H)2D3 and its analogs also show inhibitory
effects on dendritic cells, fibroblasts, PBMC, and LPMC, and thus impact
cytokine release. IBD: inflammatory bowel disease; NOD: nucleotide-
binding oligomerization domain; PBMC: peripheral blood mononuclear
cell; LPMC: lamina propria mononuclear cells; TGF-p: Transforming growth
factor-beta (Modified from Ardesia, Ferlazzo, Fries, 2015)?
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Figure 4. Modifications to the vitamin D receptor reduce the
effects of this vitamin in Paneth cells, resulting in decreased
host defense due to the reduction of cathelicidin, ATG16L1, and
lysozyme (Modified from Ardesia, Ferlazzo, Fries, 2015)(29).

threonine-specific protein kinase receptors, resulting in the
regulation of several biological processes such as regulation
of the immune system“-V,

CONNECTIONS BETWEEN VITAMIN D AND IBD

Several studies have shown that vitamin D is related
to IBD. Concentrations of this vitamin are usually low in
individuals with IBD, and are inversely related to the risk of
developing this pathology. Nevertheless the reasons linking
vitamin D deficiency and IBD development are still unclear?.

Authors believe that vitamin D status can interfere in the
efficiency of therapeutic approaches to IBD, since individuals
with higher levels of vitamin D have demonstrated better
outcomes before starting anti-TNF-a compared to those with
low levels (Table 1). Vitamin D insufficiency is associated

Table 1. Studies showing the relationship between vitamin D and IBD.

Patients Method Results Reference
18CD Administration of 1,000 TU/d Reduction of CD. activity index scores sugge.sting that restoration .
atients 0 5,000 TU/d during 24 weeks of normal vitamin D serum levels may help in the management Yang et al.®”
P ’ & of patients with mild-moderate Crohn’s disease.
141 CD Evaluati f vitami
¢ vatuation o v1tam11} Quality of life in IBD patients is higher in patients with serum vitamin ~ Hlavaty
and 79 UC D levels and correlation . . . . . 15
. . D concentrations of 50-59 ng/mL during the winter/spring period. et al.®®
patients with IBD were assessed
The authors of this review concluded that vitamin D is important
Human . .

. . in therapeutic management of IBD but that the correct and ) .
and animal  Review . . . Reich et al.®
models precise level of 25(OH)D3 necessary for therapeutic effects is

unknown; levels of 75 nmol/L or higher are normally adequate.
Vitamin D status was N . Raffner
186 CD . Low serum vitamin D levels were related to increased
. evaluated and disease e . . Basson
patients . CD activity in South African patients. )
activity was measured etal.
o A significant number of IBS patients in the study were vitamin D )
. Administration of . D . . Tazziman
51 patients o deficient; supplementation significantly improved vitamin D level 0
3000 IU/d of vitamin D e . etal.
over placebo; IBS symptoms were not significantly improved.
19UC N Patients with IBD normally are vitamin D deficient, mainly
Serum levels of vitamin o o . Castro
and 57 CD CD individuals, indicating the need for supplementation .
. D were evaluated ) ) . . etal.V
patients in patients with inflammatory bowel disease.
85UC
Evaluation of Vitamin D There is an association between vitamin D deficiency/ . 5
and 48 CD . L . . . . . Torki et al.)
patients levels and disease activity insufficiency and disease activity in IBD patients.
Animal Animals with vitamin D3 insufficiency exhibit greater bacterial
Diet with low levels translocation to extra-intestinal tissues, and display increased .
model o . . . L Ryz et al.??
(mice) of vitamin D inflammatory cell infiltrates and increased gene transcription for the
inflammatory mediators TNF-q, IL-1, IL-6, TGF-p, IL-17A, and IL-17E.
Legaki,
Humans Review Vitamin D insufficiency leads to an increased risk for IBD. cgach
Gazouli®
Vitamin D insufficiency was found in 93%; extreme vitamin D
56 CD and o . . C e . . Santos-
Vitamin D evaluation together ~ deficiency was a significant risk factor for adverse events associated
12U0C . . g . . o . Antunes
) with antinuclear antibodies with anti-TNF therapy; a significant connection was observed between o
patients o . . ... etal
extreme vitamin D deficiency and the presence of antinuclear antibodies.
32 pediatric Administrati f 10,000 IU
pediatric sEnon o 2 Both treatments were safe and effective at Simek
IBD or 5000 IU of oral vitamin AP S 5)
. . normalizing vitamin D in pediatric IBD. etal.
patients D3/10 kg body weight per week
Human Use of vitamin D in IBD individuals is simple and Meeker
and animal Review inexpensive, and it is important to determine which patient 5
. L etal.?
models populations could benefit from this adjunctive therapy.

IBD: inflammatory bowel disease; UC: ulcerative colitis; CD: Crohn’s disease; TNF-a: tumor necrosis factor-alfa; IL-1: interleukin-1, IL-6: interleukin-6; TGF-p:

transforming growth factor-beta.
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with IBD, and vitamin D supplementation may be helpful
in the treatment and prevention of IBD“*),

Studies using animal models associate vitamin D
insufficiency with the intensity of IBD symptoms, and
the variant of the vitamin D receptor is also related
to susceptibility to colitis in mice. Administration of
1,25(0OH)2D3 relieves colitis symptoms in mice, while
vitamin D deficiency itself does not induce IBD but
contributes to the development of experimental IB®440,

Many kinds of cells are related to homeostasis of the
gastrointestinal cells and are consequently related to IBD.
T cells are able to synthetize IL-17 and IFN-y to deal with
pathogens, but not the commensal microbiota. The role T
cells play makes them crucial for maintaining homeostasis.
Use of 1,25(0OH)2D3 is indispensable for the production
of regulatory cells such as Tregs (T regulatory cells), INKT
(invariant natural killer T cells) cells, and CD8aa T cells,
and disconnecting T, 1 and T ;17 cells, leading to a balance
that contributes to homeostasis of the gastrointestinal tract.
Vitamin D deficiency leads to dysbiosis and an increase
in the inflammation mediators, resulting in a shift of the
microbiota as the host responds to injury. The association
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POINT OF VIEW

STEM CELL TRANSPLANTATION FOR REFRACTORY

CROHN'S DISEASE

Mikaell Alexandre Gouvéa Faria?

Crohnss disease is a condition with different presentations;
itis an inflammatory disease that can affect the digestive tract
from the mouth to the anus, and can manifest with symptoms
that include abdominal pain, diarrhea and malnutrition®.
The pathogenesis can involve environmental, immunological,
emotional and dietary factors as well as genetic predisposition
and intestinal flora infections®.

Several drugs are used to treat Crohn’s disease with good
results and often control the disease, but unfortunately none
of these treatments is curative. Moreover, some patients
experience treatment failure described as non-response to
initial treatment or loss of response to treatment with the
persistence of symptoms, even after modifying the treatment,
characterizing refractory disease®®. Consequently, the pos-
sibility of transplant in more serious cases is being studied.

Hematopoietic stem cell transplantation is used to treat
several autoimmune diseases, including Crohn’s disease.
This approach has proven effective in the treatment of
Crohn’s disease refractory to other therapies®”. Even though
the results with mesenchymal stem cells are still unsatisfac-
tory®, research is progressing; the best results have been
seen in local applications, for example in fistulas®.

Of the two options for hematopoietic stem cell transplan-
tation, autologous and allogeneic, the latter presents greater
risks due to elevated toxicity and risk of infection. On the
other hand, while autologous transplants are better toler-
ated, they are associated with a higher risk of relapse®!".

INDICATIONS FOR HEMATOPOIETIC
STEM CELL TRANSPLANTATION

According to most studies, transplantation is indicated
for patients who have active disease refractory to current
drug?, dietary or surgical therapies, when further surgery
is required with the possibility of developing short bowel
syndrome or needing a permanent ostomy, and when the
Crohn’s disease activity index (CDAI) is greater than 250%'%).

Indications for the use of mesenchymal stem cells for
intestinal diseases are basically the same, but they are most
commonly used to close fistulas and for other more local-
ized therapies*'%.

DISCUSSION

Several studies are being performed around the world
to identify the risks and benefits of transplantation in order
to establish the best indications for this procedure and im-
prove results with less toxicity!*>!?. These studies attempt
to determine whether this type of treatment will replace
or complement other modalities or will be restricted to
patients who do not have other therapeutic options, as is
the case currently”'®.

Two approaches to mesenchymal cell transplantation
are being studied in patients with Crohn’s disease: the first
aims to treat fistulizing disease and the second addresses
luminal disease. There are few side effects and the risk of
complications is low, but results are still inconsistent?.

Hematopoietic stem cell transplantation has an im-
portant action as self-tolerant lymphocytes are generated,
in effect ‘resetting’ the immune system. This causes the
patient to again become sensitive to medications which
may have lost their effectiveness due to anti-drug antibodies
or caused allergies; consequently, the patient gains new
treatment options in the case of relapse®.

Reported complications are related to infections from
the bone marrow ablation stage until after the infusion of
stem cells and the initial formation of the immune new
System(l7,20,21).

Some series of allogeneic stem cell transplantations have
been described with good results, but with a higher mortality
rate and high toxicity because this modality requires high
doses of medications. However, this approach is still promis-
ing because since the donated cells do not have the patient’s
genetic makeup, they tend to keep the immune system stable
for longer, thereby reducing the probability of relapse®**).
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Series of patients treated with autologous hematopoietic
stem cell transplantation have shown some good success
rates. In one study, 24 patients with severe disease underwent
autologous transplantation and one- and two-year remission
rates were 91% and 57%, respectively®. Furthermore, a case
report described a patient who remained stable for 2 years
with the disease in remission”. Even so, the toxicity and
safety of autologous hematopoietic stem cell transplantation
is not yet considered acceptable®.

In the recent ASTIC study, it was not possible to prove the
benefits of the procedure because of the number of compli-
cations described, many of which were related to the toxicity
of the drugs used during the transplantation procedure®.
In the ASTIC study, the results seem to be related to the
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Because of these high doses of cyclophosphamide
used during the conditioning regimen, the complication
rate in the ASTIC study was high and comparable to rates
in severe Crohn’s disease unresponsive to treatment; the
study concluded that there was no evidence to support
the use of transplantation in Crohn’s disease. However,
other authors disagree and believe that because of the high
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COMMENTED ARTICLE

IMAGING IN THE EVALUATION OF INFLAMMATORY
BOWEL DISEASE: HOW MUCH IS TOO MUCH?

Orlando Ambrogini Junior?

INTRODUCTION

Inflammatory bowel disease (IBD) has been increasing,
and more frequently affects younger people and children.
Diagnosis is usually made through a combination of tak-
ing the medical history, physical examination, laboratory
and imaging tests. These tests should be more affordable,
use low-dose ionizing radiation, and be used not only for
diagnosis purposes but also to manage these patients. Cur-
rent imaging tests like CT and MRI allow the physician to
monitor the patient and investigate complications such as
abscesses and obstructions, as well as assess the extent of
the inflammatory process.

This paper will discuss the different imaging options
which are currently available, their sensitivity in detecting
inflammatory activity, and the risks of radiation, in order
to permit physicians adequate time to request these tests.

The following is a list and brief description of imaging
tests currently in use as well as their characteristics:

Barium fluoroscopy: After barium intake, the intestinal
loops can be viewed by fluoroscopy in order to detect
obstructions or thickening. This test can be considered
the “gold standard” for pediatricians, even if they have the
option to acquire images via tomography and resonance,
since these types of imaging do not provide reliable
information about the colon.

The advantages of this exam are low cost and great
viability, and the ability to be performed without sedation.
Drawbacks involve exposure to radiation, long duration, the
fact that it is operator-dependent, and the inability of this
method to assess extra-intestinal lesions. Radiation exposure
from this examination estimated at 1.8 to 2.2 millisieverts
(mSv) in children and 5 mSv in adults. The sensitivity of this
method to detect ileal inflammation (based on histology)
is 45 to 76%, with 67 to 96% specificity.

CT enterography (CTE): This assessment is similar
to tomography, but the patient consumes a volume of

neutral contrast to enhance visualization of the small
intestine. Criteria for inflammatory activity include:
parietal thickening, submucosal fat deposition, venous
engorgement, and lymphadenopathy. This method
also permits the visualization of complications such as
obstructions, fistulae, perforations, and abscesses.

Its main advantages are: speed, ability to diagnose
complications, lower cost compared with resonance
imaging, and the fact that in most cases sedation is not
required. The main drawback of this method is radiation
exposure (10 to 20 mSv), as well as the use of oral and
intravenous contrast agents. The most current examination
techniques can reduce radiation to about 5 to 7 mSv with
further reduction of procedure-associated noise without
losing sensitivity and specificity. This can be considered
the ideal test for early diagnosis of IBD, and if devices with
lower level of radiation become available it can even be
considered for management. CTE has a sensitivity of around
84% and specificity of 93%, and leads to the detection of
complications requiring intervention in 18% of patients
and alterations in treatment strategy in 61%.

Entero-magnetic resonance (EMR): Like CTE, EMR
requires oral intake of neutral contrast agent as well as
the use of venous gadolinium and anticholinergics. The
exam lasts 1-2 hours and the patient is instructed to keep
still or hold their breath, which is why this exam is usually
performed under sedation in children. Signs of activity
include: parietal thickening, increased contrast uptake
in T2, vascular engorgement, and mesenteric fat change.
The major advantage of EMR is the absence of ionizing
radiation; drawbacks are lack of widespread availability,
long duration, potential need for sedation, and high cost.
It is currently the test of choice for patient monitoring,
including assessment of perianal disease, with sensitivity
and specificity of 93% for diagnosis. EMR surpasses CTE in
differentiating inflammatory stenosis from fibrotic stenosis
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and clarifying colonic lesions; in fact, in this case it is more
similar to endoscopy in diagnosing remission, including
histologic remission.

Ultrasound: Although this technique has been available
in Europe for quite some time, it gained even greater
importance after association with the use of intraluminal
contrast (SICUS), with the patient orally ingesting 200 to
500 ml of contrast agent 30 minutes before the exam. This
exam requires a high-frequency device and Doppler to assess
blood flow in the affected loop. Inflammatory activity is
detected when the thickness of the intestinal wall exceeds 3
mm and hyperemia is present. This method can also detect
complications such as abscesses, lymphadenopathy, stenosis,
or fistulae and has the advantage of low cost and no need for
ionizing radiation or sedation. Its potential drawback is the
fact that a highly skilled operator is required. Under ideal
conditions, its specificity and sensitivity are comparable to
CTE and EMR, including in the diagnosis of complications.

Ionizing radiation: The amount of accumulated
radiation capable of generating damage is still controversial.
One recent study showed that doses exceeding 50 mSv in
children increase the risk of leukemia and brain cancer
threefold. On the other hand, another study investigating
IBD reported that children with Crohn’s disease receive an
average of 20.5 mSv, and pediatric patients with ulcerative
colitis receive 11.7 mSv. In adults, the average was 20.1
mSyv for Crohn’s Disease and 15.1 for ulcerative rectocolitis.
Currently, tomography is widely used in emergency services,
with use in Crohn’s disease soaring from 47% to 78% over
the last eight years, but increased risk has not been detected
in these patients. Despite the lack of data, prioritizing
the use of tests which do not utilize ionizing radiation is
recommended, especially in the pediatric population.

“Guidelines” for imaging tests: Europe and US guide-
lines recommend that a small bowel imaging test be per-
formed whenever the colonoscopy presents atypical findings

at the initial diagnosis. This imaging test would be ultra-
sound or EMR in children with suspected diagnosis of
IBD, EMR or CTE to monitor an existing diagnosis, and
EMR to detect complications. In adults, EMR has gained
ground in both diagnosing and managing IBD, particularly
because recent studies have correlated this exam with the
detection of mucosal healing.

CONCLUSION

Imaging examinations currently play an important role
in the diagnosis and management of patients with IBD.
Non-invasive techniques which do not require ionizing
radiation are preferred, especially in children. All of these
examinations have their advantages and disadvantages and it
is the physician’s responsibility to decide which examination
is the best option for each patient. Caution is advised when
indicating exams that use ionizing radiation; potential
alternatives must be considered, whenever available.

COMMENTS

Imaging studies are essential for thorough evaluation
of IBD, especially in Crohn’s disease affecting the small
intestine. Among the tests described above, CTE and EMR
are gaining ground among physicians as the most frequently
used techniques. CTE tends to be the most available technique
in most healthcare services and meets our diagnostic needs
quite well, except when perianal complications occur and
magnetic resonance must be used. In reference centers where
both tests are available, CTE is recommended for initial
diagnosis and EMR for management.

Fluoroscopy and ultrasound are not commonly used
by most centers in Brazil. Ionizing radiation can be con-
sidered disadvantageous, but its magnitude has not been
evaluated adequately. Caution is required, especially in
the young population.
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CASE REPORT

RECURRENT FULL-THICKNESS ILEOANAL J-POUCH

PROLAPSE

Magaly Gemio Teixeira', Aline Pozzebon?, Tauana Gongcalves?, Juliana Zanco?, Lorena Reuter Motta Gama2

ABSTRACT

J-pouch prolapse is a rare complication after ileoanal J-pouch (IPAA). We report a case of recurrent total ileoanal
J-pouch prolapse treated by pouchpexy repair using a mesh.

Keywords: Ileoanal J-pouch, ulcerative colitis, pouch prolapse, pouch complication.

INTRODUCTION

Total restorative proctocolectomy with ileal pouch-
anal anastomosis has become the gold standard of care for
surgical treatment of ulcerative colitis and familial polypo-
sis. Despite favorable long-term outcomes, this procedure
has been associated with several complications. Full-thick-
ness ileal J-pouch prolapse is a rare but debilitating com-
plication. Here we describe a case treated with a mesh.

CASE REPORT

Patient is a 29-year-old male with a history of ulcerative
colitis since 1995, treated with mesalazine, azathioprine,
prednisone, and anti-TNF without success. He received an
ileoanal J-pouch and diverting ileostomy in 2013. There were
no immediate complications following ileostomy reversal.
After one year he reported several bowel movements per
day with effort due to a sensation of incomplete evacuation.
The prolapse began and rapidly increased to a total prolapse,
responsive to reduction (Figure 1). Anorectal examination
revealed a patulous anus with diminished sphincter
tone. Endoscopy of the pouch demonstrated edematous
mucosa without evidence of pouchitis.

Pouchpexy was performed using a transabdominal
approach with fixation of the pouch enclosed in a non-
absorbable, macroporous polypropylene mesh to the sa-
crum using non-absorbable sutures. The mesentery of
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the pouch was positioned in the curvature of the sacrum
with the pouch anterior. The pouch was of normal size,
and there were no adhesions so it was very easy to move
the pouch and apply the mesh. Care was taken to pre-
serve the autonomic nerves of the pelvis as well as the
vasculature of the pouch mesentery (Figure 2).

Patient is well, after 24 months without recurrence.

Figure 1. Total J-pouch prolapse with straining.
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Figure 2. Pouch enclosed with a mesh with fixation to the presacral
fascia in the deep pelvis.

DISCUSSION

Pouch prolapse is a rare complication (0.3%) of ileal
pouch-anal anastomosis?. The rarity of this condition
may be due to the fact that the mesentery of the small
bowel places tension on the pouch, limiting the potential
for distal intussuception. It is difficult to identify any sig-
nificant risk factors associated with ileal pouch prolapse
due to the small number of patients.

The condition, although rare, is very disagreeable
for the patient. It compromises function and affects the
patient’s quality of life.
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Differentiation of the types of prolapse is important
to ensure appropriate treatment. Prolapse can be mucosal
or full-thickness. Mucosal prolapse can be successfully
managed using bulking agents or mucosal excision
techniques!, while full-thickness pouch prolapse requires
pouch fixation using an abdominal or perineal approach.
The majority of patients present within 1-2 years of pouch
construction®*. Most had a “J” pouch configuration with
a stapled IPAA, and underwent this procedure in our
service. Patients reported straining to evacuate, seepage,
incontinence, and/or pain and external prolapse of tissue.

An abdominal approach using mesh seems to be the
best indication to treat full-thickness prolapse®*. Pouch-
pexy without a mesh resulted in recurrence in 50% of the
patients operated on by Joyce et al.?.

Some precautions must be taken during the operation.
These include adequate dissection of the J-pouch to the level
of the pelvic floor to decrease the risk of recurrence, as well as
creating an adequately tight mesh wrap to avoid obstruction
or, rarely, erosion of the mesh through the pouch®.

There is no data on follow-up and no recurrence rates have
been reported. Patients who recur may opt for an additional
repair or, as a last resort, pouch excision with ileostomy.

A long-term follow-up of treated patients is required
to determine outcomes.
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CASES REPORT

RELAPSED AND DE NOVO ULCERATIVE COLITIS AFTER
LIVER TRANSPLANTATION

Eduardo Garcia Vilela?, Roberto Gardone Guimaraes2

ABSTRACT

Inflammatory bowel disease (IBD) following solid organ transplant (SOT) can be classified as either de novo disease
or exacerbation of pre-existing disease. Diarrhea is a common symptom after organ transplantation, so some differential
diagnoses should be considered; these include cytomegalovirus colitis (CMV, which mimics IBD), C. difficile colitis,
protozoal infection, lymphoproliferative disorders, and drug toxicity. The natural history of IBD after liver transplantation
varies. The incidence of posttransplantation de novo IBD was shown to be higher than in the general population. Here
we report the case of a patient who developed a de novo case of ulcerative colitis after liver transplantation for cirrhosis
resulting from congenital biliary atresia. After retransplantation because of chronic rejection, there was severe recurrence
of intestinal disease concomitant with other causes of diarrhea, as CMV colitis, bacterial overgrowth of the small

intestine, and lymphoproliferative disorder associated with the use of immunosuppressants.

Keywords: Ulcerative colitis, de novo ulcerative colitis, orthotopic liver transplantation, immunosuppressive agents

INTRODUCTION

Ulcerative colitis (UC) is a disease which results from
a complex interaction between genetic and environmental
factors, intestinal microbiota, and the immune system.
In the absence of known etiology, treatment is based on
control of inflammation through the use of immunosup-
pressive and biological agents."

The first orthotopic liver transplant (OLT) was car-
ried out in 1963, and without adequate immunosup-
pressive treatment graft survival was not long-lasting. In
the 1970s, long-term results improved after azathioprine
was introduced in immunosuppressive therapy. After the
introduction of cyclosporine and tacrolimus (calcineurin
inhibitors) in the 1980s and late 1990s, respectively,
more effective control of immunological processes was
achieved and survival rates reached 90% in 10 years in
the major transplant centers. The number of these spe-
cialized centers increased while at the same time specific
features of different diseases in the population were seen
more frequently.?)

Until recently it was believed that immunosuppression
used to prevent and treat rejection would exert a
protective effect against reactivation of IBD. However,
the cumulative risk of pre-existing disease recurrence
after OLT can reach 70% in 10 years.®) The incidence of
primo-diagnosis IBD after OLT (de novo IBD) is higher
compared to the general population (206 vs. 20 new
cases/100,000 persons, respectively).®

In this context, management of IBD becomes more
complex since specific characteristics linked to risk fac-
tors, differential diagnosis, prognosis, and treatment have
begun to be recognized.

In this paper we report the clinical case of a patient
diagnosed with UC post-OLT secondary to biliary atresia
and severe disease recurrence after retransplantation for
chronic rejection. We also addressed the differential diag-
nosis of diarrhea in this scenario.

CASE REPORT

Female patient, 22, diagnosed with biliary atresia in the
fourth week of life and subjected to Kasai portoenterostomy
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two months later. Despite initial improvement of
cholestasis, the patient developed progressive fibrosis and
underwent live donor liver transplantation at 18 months of
age (March 1996). At that time, immunosuppression was
based on a combination of cyclosporine and corticosteroids
to the fourth month post-OLT, and from the fifth month
cyclosporine alone was used.

The patient recovered uneventfully until the fourth
year post-OLT, when she presented a clinical diagnosis of
mononucleosis-like syndrome with spontaneous resolution.
On this occasion the IgG antibody to cytomegalovirus
was positive, unlike the negative pre-OLT serology
findings. At thirteen years of age, the patient began to
experience diffuse abdominal pain accompanied by
diarrhea and hematochezia. A colonoscopy showed
pancolitis characterized by mucosa with diffuse erythema
interspersed with small erosions and ulcerations.

Anatomopathological examination confirmed the pres-
ence of mucosal continuity solutions which were predomi-
nantly infiltrated by mononuclear cells and even led to the
formation of crypt abscesses and cryptitis, consistent with
the diagnosis of ulcerative colitis. Azathioprine and mesal-
azine were added to the cyclosporine at doses of 125 mg/
day and 3.2 g/day, respectively. Within two years, the patient
attained clinical and endoscopic remission of the disease.

At age 15, after persistent liver enzyme abnormalities
due to prevailing elevated alkaline phosphatase and gamma
GT, a liver biopsy suggested a diagnosis of chronic graft
rejection. In April 2011 at 17 years of age, the patient was
diagnosed with fibrosing liver disease secondary to chronic
rejection and underwent liver retransplantation from a ca-
daveric donor. Cyclosporine was replaced with tacrolimus,
azathioprine was suspended, and mesalazine was main-
tained at a dose of 3.2 g/day. The patient had an uneventful
immediate postoperative period and was discharged in the
third week. When she was reevaluated four weeks post-pro-
cedure, the laboratory results were within reference values
and no clinical or surgical complications were observed.

However, three months later the patient showed elevat-
ed serum levels of alkaline phosphatase (6x > ULN) and
aminotransaminases (ALT> 3x ULN). Abdominal Dop-
pler ultrasound of the hepatic vessels showed no vascular
changes, and cholangiography and MRI were normal. The
liver biopsy showed endothelialitis, perivenulitis, and por-
tal infiltration, confirming the diagnosis of acute graft re-
jection (Banff 6-7). Residual serum tacrolimus levels were
around 5 ng/ml. After the dose was adjusted to maintain
residual levels around 15ng/ml, liver enzymes normalized.

In August 2011 the patient again began to experience
changes in bowel habits characterized by diarrhea (about
six emissions per day with watery stools, mucus, and
streaks of blood) and diffuse abdominal pain, along with
urgency and defecation tenesmus. Colonoscopy showed
signs of pancolitis with ulcerations in the rectum and
sigmoid. Histopathological findings were very similar

to the first pathology of the colon in 2007. Testing for
Clostridium difficile through serological examination
and cytomegalovirus antigenemia was negative. At that
time prednisone and azathioprine were added to the
immunosuppressive regimen.

After the initial response, bowel symptoms worsened
(abdominal pain and diarrhea), and antigenemia for cy-
tomegalovirus was positive (12 in 200,000 neutrophils).
Azathioprine was suspended and ganciclovir was given
for 28 days. Good clinical response was obtained and the
patient showed negative results for antigenemia, which
is now monitored monthly. In the following months, the
patient experienced a slight but gradual increase in the
number of bowel movements. Tacrolimus was given (re-
sidual level between 5 and 7 ng/mL) in combination with
mesalazine. Sigmoidoscopy revealed rectal mucosa with
moriform erythema associated with the presence of ul-
cerations throughout the entire examined segment. After
ruling out a diagnosis of cytomegalovirus and infection
with C. difficile, prednisone was initiated at a dose of 60
mg/day with no response after 6 weeks of use.

In July 2012, considering the corticoresistant nature
of the disease infliximab was initiated according to the
default schema. A partial response was obtained after the
induction dose was maintained at 5 mg/kg every 8 weeks.
However, about a year after the introduction of biological
therapy the diarrhea worsened again, with reappearance of
blood in the stool. The patient had no fever and testing for
CMV and C. difficile were again negative; testing for isos-
poriasis and cryptosporidium were also negative. Control
colonoscopy in September 2013 showed severe ulcerative
pancolitis (Figures A and B). Testing for protozoa and
CMYV in the biopsy material were negative. Infliximab and
mesalazine were suspended and the patient underwent
proctocolectomy in three separate stages.

In the late postoperative period, before the patient ex-
perienced abdominal distention and increased frequency

Figure A. Spontaneous bleeding and mucosa covered with fibrin
(descending colon).
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Figure B. Hyperemic mucosal erosions and fibrinous spots (cecum).

of evacuations despite the use of loperamide, she was
diagnosed with bacterial overgrowth of the small intes-
tine through the expired hydrogen test using glucose as
a substrate.

After repeated antimicrobial treatments (norfloxa-
cin, ciprofloxacin, and tetracycline) and notably early
recurrences, the second portion of the duodenum was
biopsied and dense lymphocytic infiltration was seen in
the lamina propria without invasion of the base of the
crypts, showing a tendency to form lymphoid aggregates.

The immunohistochemical study showed foci of
lymphoepithelial injury with concomitant B and T cells,
reinforcing the hypothesis of post-OLT polymorphic
lymphoproliferative disorder (Figures C and D).

More recently, the immunosuppressant regime was
replaced with rapamycin and antibiotic therapy cycles with
tetracycline. Currently the patient has 3 bowel movements per
day, with more consistent feces and less need for loperamide.

DISCUSSION

Figure C. Positivity in the epithelial component, with some
outbreaks of lymphoepithelial injury

!:1..’. m-m

Figure D. Quantitative CD3 similar to CD20 (Mlxed infiltrate B
and T). Proliferation index by Ki67 / MIB1 20%.

Diarrhea is a common symptom following solid organ
transplant (SOT) or bone marrow transplantation (BMT)
and its prevalence reaches 72% of the sample.® Its causes
include IBD, which may recur or be diagnosed for the first
time. In this context, other differential diagnoses should
always be suggested. It is essential to rule out CMV colitis
(which may closely mimic IBD in these patients) and other
infectious causes such as C. difficile and protozoa, in ad-
dition to lymphoproliferative disorders and drug toxicity.

The belief that immunosuppression to prevent and treat
graft rejection could prevent or control underlying IBD is
not correct. In a systematic review, Singh et al. described
post-OLT IBD in a series of 609 patients in 14 studies after
amean follow-up of 4.8 years (range: 1.8 to 7.2 years). About
31% experienced improvement in IBD activity, 39% had no
significant changes, and 30% had clinical worsening which
justified optimization of treatment or colectomy.”’

In another review using the University of Pittsburgh da-
tabase which included 6,900 patients who underwent SOT,
14 patients developed IBD, including 12 post-OLT cases.
The annual incidence of IBD in this sample was signifi-
cantly higher compared with the general population (206
vs. 20 new cases/100,000 persons).® A recent review docu-
mented 82 cases of de novo IBD in the literature to date: 63
were diagnosed with RCU, 10 patients with CD, and 9 with
indeterminate colitis (Table 1).72® The higher prevalence
of RCU in relation to CD and the prevalence of new cases
after liver transplant compared to transplantation of other
solid organs is justified by the number of cases of primary
sclerosing cholangitis (PSC) in this population.©

In this case report, the UC was diagnosed nine years
after HRT for congenital biliary atresia. There are 2 IBD
case reports after HRT for this etiology: Takeo et al. and
Riley et al. reported Crohn’s disease (CD) and indetermi-
nate colitis (IC), respectively, 8 and 9 years after TH.®*? In
the literature we did not find records of severe UC recur-
rence after a second OLT that did not respond to biological
therapy and required proctocolectomy.
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Table 1. Table reporting all cases of post-OLT IBD.

Autor, Revista, ano Doenga de Base DIIdenovo RCU DC NE/CI
Author, Magazine, Year Base disease denovoIBT RCU DC  NE/CI
Shaked et al.,”” Ann Surg, 1992 3-CEP 10 10

Cuoco et al,, ® Am ] Gastroenterol, 1997 1-HBV 1 1

Riley et al.,”” Am J Gastroenterol, 1997 2-CEP4-HAIL1-AVB,1-HCG,4-x 12 7 4 1
Befeler et al.,"Y Trans, 1998 1-CEP 1 1

Chalasani et al.,"V Am ] Gastroenterol, 1998 2-CEP 2 2

Khan et al.,*? Pediatr Gastroenterol Nutr, 1999 2-HAL 1-CEP 3 3

Safadi et al.,™¥ Transplant Proc, 1999 2-CEP 2 2

Ramji et al,,"¥ Dig Dis Sci, 2002 1-CBP, 1-HBV 2 2

Wong et al,"® Eur J Gastroenterol Hepatol,2002 NE 2 2

Haagsma et al.,"® Aliment Pharmacol Ther, 2003 3-HAL 3-CEP 6 3 1 2
Papatheodoris et al.,"” Gut, 2003 3-CEP 3 1

Van de Vrie et al,"¥ Eur ] Gastoenterol Hepatol, 2003 1-CEP 3 1 2
Papadakis et al.," Gut, 2004 1- HCV 1 1

Ho et al.,?” Eur J Gastroenterol Hepatol, 2005 1-CEP 1 1

Maclean et al.,?Y Dis Colon Rectum, 2005 6-CEP, 4-HAI 10 10

Verdonk et al.,” Am J Transplant, 2006 4-CEP, 4-HAI 8 7 1

Worns et al.,® Am ] Gastroenterol, 2006 2-HAI1-HBV/DW/Cryptogenic 5 5

Vu et al.,?? Gastroenterol Clin Biol, 2006 2-HAIL1-DHA,1-HCV 4 3 1
Cholangitas et al.,*® Liver Transplant, 2007 3-CEP 3 3

Halsey et al.,* Dig Dis Sci, 2007 1- Def. alpha 1 antitrypsin 3 3

Barritt et al.,® IBD, 2008 1-HAI/CEP/CBP 3

Takeo et al.,?® Liver Int, 2013 1-AVB 1 1

TOTAL 82 63 10 9

CEP, primary sclerosing cholangitis; HBV, hepatitis B; AIH, autoimmune hepatitis; AVB. biliary atresia; HCG, giant cell hepatitis; X, hepatitis non-A/B/C; CBP, primary
biliary cirrhosis; DW, Wilson’s disease; DHA, alcoholic liver disease, NE, unspecified, CI, indeterminate colitis.

Certain risk factors have been associated with the re-
currence of post-OLT IBD, notably disease activity at the
time of transplant, which increases the risk of reactivation
three times compared to transplanted patients in remis-
sion.” In another study, Joshi et al. evaluated 110 patients
who underwent OLT for primary sclerosing cholangitis
(PSC). In multivariate analysis, smoking at the time of
transplant was the only risk factor for post-OLT recur-
rence. (RR = 17; 95% CI 2-180).%%

Immunosuppressive therapy after transplantation has
also been examined in recent studies. Tacrolimus, a cal-
cineurin inhibitor, has been associated with an increased
risk of recurrence for post-OLT IBD. (RR = 2.58, 95% CI
1.5 t0 5.2). Sonwalkar et al. separately evaluated IBD re-
mission rates at 1, 3, and 5 years post-OLT in two groups
of patients.® In this study, immunosuppression initially
used cyclosporine, prednisone, or azathioprine. In the sec-
ond group, tacrolimus and prednisone were used. In the
tacrolimus group remission rates were 94%, 69%, and 58%
at 1, 3, and 5 years post-OLT, while in the non-tacrolimus
group remission rates were considerably higher in years 3
and 5 (96%, 96%, and 89%, respectively).?”)

A third study, which describes the largest de novo IBD
sample, tacrolimus was used in 71% of the 14 reported
cases.® This agent is a potent inhibitor of interleukin-2

(IL-2), which is required in the development of regulatory
T cells (Tregs) that play an important role in immune ho-
meostasis of the gut. It is believed that reduced IL-2 levels
cause a decrease in the concentration of Tregs and could
be involved in the development of UC or CD."%?”) On the
other hand, the efficacy of tacrolimus in treating IBD has
been reported by several studies.?*?** No explanation for
this contradiction is found in the literature.

Cyclosporine also inhibits calcineurin activity but uses
cyclophilin as an intracellular mediator; in contrast, tac-
rolimus uses its mediator protein, FK506, which is known
to be less ubiquitous compared to cyclophilin and is more
present on T lymphocytes, resulting in a greater suppres-
sion of IL-2 synthesis.**'**" There is no evidence that cy-
closporine is a risk factor for de novo or recurrent IBD.

Azathioprine reduces the risk of IBD recurrence
post-TH.© Haagsma et al. evaluated the effect of aza-
thioprine on the control of disease activity and found
that remission occurred in 96%, 96%, and 88% of cases
1, 3, and 5 years after OLT in one group that used aza-
thioprine and 87%, 63%, and 54% in a group that did
not use azathioprine, respectively.!®

Corticosteroids are effective in preventing acute and
chronic rejection, and also induce remission in IBD.(!®
Moncrief et al. and Navaneethan et al. observed that
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prednisone favorably alters the course of post-OLT IBD,
but generates undesirable side effects.*>**)

Mycophenolate mofetil has demonstrated efficacy in pre-
venting rejection, but its effect on IBD is still in question.
(3435 Moreover, it is associated with enterocolitis disorder,
which can be a confusing factor in diagnosing IBD activity.©

In this patient, the first diagnosis of UC after the first
OLT occurred when cyclosporine was being used. Aza-
thioprine and mesalazine were added at doses of 125
mg/day and 3.2 g/day, respectively, with clinical and en-
doscopic remission for the following two years. After
retransplantation, immunosuppression was modified
to include tacrolimus, azathioprine was suspended, and
mesalazine was maintained. A year later, there was re-
currence of the disease, which evolved corticoresistance
and activity which was difficult to control even after aza-
thioprine. Anti-TNF therapy was also ineffective and the
patient underwent proctocolectomy.

CMYV infection plays a special role in post-OLT IBD,
since its manifestations can mimic active IBD or even
coexist. Verdonk et al., in a series of cases, noted that all
patients who developed new post-HT IBD had previous
CMV infections.

Increased intestinal permeability during CMV infec-
tion has been demonstrated in human and mouse models
and this defective barrier function is known to expose the
immune system to antigens from the intestinal mucosa of
the luminal microflora. Concomitantly, there is increased
expression of cell adhesion molecule in the endothelial
cells, which promotes greater leukocyte adhesion and plays
an important role in the pathogenesis of endothelialitis.

This damage to the intestinal microcirculation ex-
plains the development of erosions and/or ulcerations
seen in IBD. This increased intestinal permeability is also
observed in cases of asymptomatic infection. Serologic
disagreement with CMV (positive IgG donor and negative
IgG receptor) increases the risk of new post-HT IBD 4.5-
fold.®!9 Our patient underwent a serologic change after
the first OLT; the time this change occurred could not be
identified. With respect to donor serum status, unfortu-
nately CMV serology is not performed in Brazil.

Differential diagnosis can be quite difficult. Apart from
diarrhea, fever, abdominal pain, anorexia, weight loss,
nausea and vomiting can also be found after OLT. When
a nonspecific clinical presentation is seen, diagnostic ac-
curacy depends on laboratory, endoscopic and histological
findings. Although CMV infection may affect any part
of the gastrointestinal tract, the colon is the most com-
mon. Antigenemia tests allow rapid and direct detection of
proteins (CMV pp65) in peripheral blood leukocytes, but
have limitations such as instability of the sample at room
temperature and low sensitivity in neutropenic patients.

Endoscopic findings in CMV colitis include irregular
erythema, exudate, microerosions, diffusely edematous
mucosa, several erosions or deep ulcers, and inflammatory

pseudopolyp. These findings may hamper differential
diagnosis with severe IBD without concomitant CMV
infection. Conventional hematoxylin staining reveals
large and expanded cells two to four times larger than
neighboring cells, usually with eosinophilic intranuclear
inclusions, sometimes surrounded by halo and with lower
and cytoplasmic inclusions. However, these inclusions are
seen in fewer than half of infections. Immunihistochemistry
via immunoperoxidase increases diagnostic accuracy.

With regard to the endoscopic findings for diarrhea
associated with Clostridium difficile, the colon was seen
to be edematous and pink, with firm yellow plaques and
dispersed by colonic segments.®

Histologically, pseudomembrane, cryptitis, crypt ab-
scesses, and ulcerations of the mucosa were present. The
sensitivity of ELISA diagnostic testing does not exceed
70% and tests such as neutralization and toxigenic culture
are only available in Brazil at research centers.®®

Even though medication-related causes are also related
to the use of tacrolimus and cyclosporine, mycophenolate
seems to be more important. Although it is part of im-
munosuppressive regimens, especially in cases in which
some degree of renal toxicity associated with calcineurin
inhibitor usage occurs, this drug may cause changes re-
sembling colitis, Crohn’s disease, and the colopathy ob-
served in patients with graft versus host disease (GVHD).
Histologically, it is described as cryptitis, inflammation of
the lamina propria, increased intraepithelial lymphocytes
and neuroendocrine cells, and endothelial injury.®

In this case, we faced various diarrheal complications
with different presentations and different diagnoses, each
with its own prognosis and specific treatment. In more
recent developments, the patient presented a distinct diar-
rheal condition characterized by fewer bowel movements
and bulkier stools. The expired hydrogen test using glu-
cose as a substrate confirmed the diagnosis of small bowel
bacterial overgrowth.

The need for repeated antibiotic treatments raised the
possibility of lymphoproliferative disorder, an increasingly
diagnosed disease associated with the use of calcineurin
inhibitors. The move to rapamycin was based on the po-
tential for this disease to evolve to lymphoma, and the
fact that rapamycin is known to exert an anti-proliferative
effect. A previous case report showed total disappearance
of small intestine infiltration after the use of rapamycin.®”

The therapeutic strategy in post-OLT UC is similar to
treatments in non-transplanted patients; 5-aminosalicylic
acid at a dose of 2.4 g/day is indicated to induce remis-
sion and maintenance of mild to moderate UC. Topical
therapy may be used in distal UC. In moderate to severe
disease, oral or intravenous corticosteroids should be used
(prednisone, 1 mg/kg/day, not to exceed 60 mg/day) in the
induction phase and then gradually decreased by approx-
imately 20% per week. Maintenance must continue with
azathioprine at a dose of 2 to 2.5 mg/kg/day.
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Anti-TNF agents may be useful in cases refractory
to conventional treatment, but the small amount of re-
search in the literature involving the use of biologicals
in transplant patients (who are undergoing concomitant
anti-rejection therapy) suggests caution related to the risk
of infectious and autoimmune diseases and neoplasms.

Recently, Indriolo et al. conducted a systematic re-
view of the literature on this subject, identifying only
22 patients using anti-TNF for post-OLT IBD. (Table
2).26:38-42) This number included patients with CD, UC,
indeterminate colitis, and pouchitis treated with inflix-
imab or adalimumab who were followed for an aver-
age period of 18 months. At week 54, endoscopic and
clinical improvement was seen in 77% (17/22) and 63%
(7/11) of patients, respectively. There were 5 infectious
complications, cancer and 2 cases of the first report of
autoimmune disease.®¥

LUPUS ERYTHEMATOSUS
COLORECTAL CANCER

In view of severe recurrence of UC after transplanta-
tion, corticoresistance, and CMV infection after starting
azathioprine, we opted to use infliximab, but the disease
proved refractory to biological therapy and the patient
underwent total proctocolectomy.

The need for colostomy in patients with IBD post-
OLT has also been evaluated in previous studies. Ho et al.
observed colectomy rate of 35% after OLT.?® Another study
identified a need for colectomy in 7 of a total of 20 patients
with post-OLT IBD which found UC in serious activity in
three patients (43%), colorectal cancer in three patients
(43%) and benign stenosis in one patient (14%).%”

Post-OLT exacerbation of pre-existing IBD has a se-
vere clinical course, requiring increasing drug therapy
and colectomy.?® On the other hand, primary diagnosed
IBD usually responds to treatment. Takeo et al. reviewed
49 cases of active de novo IBD; 37 showed good thera-
peutic response with remission after clinical treatment.
In our work, the unfavorable evolution of recurrence
was observed.

In summary, this report presented a clinical case
of a patient with de novo UC after an initial liver
transplant to treat congenital biliary atresia and severe
recurrence of IBD after retransplantation for chronic
rejection, who presented intestinal CMV infection and
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CASE REPORT

SMALL BOWEL SIGNET-RING NEOPLASM IN A PATIENT
WITH CROHN'S DISEASE: CASE REPORT

Ludmila Resende Guedes', Henrique Carvalho Rocha’, Isabel Pamplona Corte Real Forn’,
Guilherme Grossi Lopes Cancado’, Julia Faria Campos', Francisco Guilherme Cancela e Penna’,
Eduardo Garcia Vilela?, Aloisio Sales da Cunha3, Maria de Lourdes Abreu Ferrari*

ABSTRACT

Crohn’s disease is a chronic inflammatory process involving all three layers of the digestive system; in the long
term it can lead to structural deformities and surgical procedures may be required in about 80% of cases. The most
common complications include fistulas, stenosis, and abscess, besides an increased rate of neoplastic diseases in this
population. Management of this disease has undergone many changes since the introduction of biological therapy.
Here we report a case of severe Crohn’s disease that did not respond well to clinical treatment and complicated with a
rare condition: signet-ring cell carcinoma of the small bowel. At the time of diagnosis this case was already advanced
and metastatic, with a poor prognosis and no possibility of cure. Due to intestinal resection, the patient presented with
short bowel syndrome, intestinal malabsorption, and water and electrolyte disturbances, which are frequent causes of

admissions to our service.

Keywords: Crohn’s Disease, Signet-ring cell carcinoma, Short bowel syndrome.

INTRODUCTION

Since ancient Greece there have been reports of patients
showing signs and symptoms similar to those understood to-
day to be caused by Crohn's disease (CD). Although itisnota
new disease, it was only formally described in 1932 in a paper
published in JAMA entitled “Regional Ileitis”®. In 1960, the
concept of the disease was finalized and distinguished from
another inflammatory bowel condition: ulcerative colitis
(UC). Both diseases were properly differentiated in terms
of clinical characteristics, location, behavior and histology*.

CD is a chronic inflammatory condition that can poten-
tially involve any segment of the gastrointestinal tract from
the mouth to the anus, but it is more likely to be found in the
distal portion of the small bowel and the proximal section
of the colon®. Management of inflammatory bowel disease
(IBD) is being studied and has undergone changes partic-
ularly in the past 10 to 15 years since biological therapy

was introduced in gastroenterology. Previously, the main
objective was to obtain sustained clinical remission, while
today physicians attempt to achieve mucosal healing®*°.
Complications related to CD include not only structural
damage to the digestive system like stenosis and fistulas,
but also increased risk of colorectal cancer.

It is well known that Crohn’s colitis elevates this risk
according to its extension and duration. Although more
rare, small bowel neoplasms can be associated with the
persistent chronic inflammation present in CD, which ex-
plains the higher incidence in these patients compared to
the general population. Intestinal carcinoma comprising
signet-ring cells is very uncommon and diagnosis can be
difficult, especially when the small intestine is involved®.

Here we report a case of a patient with severe and re-
fractory CD who was diagnosed with signet-ring cell small
bowel carcinoma and developed short intestinal syndrome
after enterectomy.
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CASE REPORT

Male, 40 years old, retired, born in Belo Horizonte
(Minas Gerais) was being followed in the intestinal diseases
outpatient clinic at the University of Minas Gerais Clinical
Hospital (HC-UFMG). He was diagnosed with penetrating
CD in 2005 involving both the ileum and colon associated
with perianal fistulas (Montreal A2 L3 B3p). There were no
other past diseases and patient was not a smoker.

The patient was initially treated with mesalazine and
azathioprine; in 2008 infliximab was introduced due to
refractory symptoms.

The patient first underwent surgery in 2010. Right ile-
ocolectomy was performed to treat fistulas affecting the in-
testine. Subsequent to this procedure, the patient took med-
ications and attended appointments on an irregular basis.

In February of 2013 he was admitted to our emergency
service with exacerbated perianal fistulas. MRI showed a
complex intersphincteric fistula with an associated ab-
scess, which was treated surgically using seton drainage. At
that time the patient was taking mesalazine, azathioprine
and infliximab.

Seven months later he was readmitted to the emer-
gency room with abdominal pain, bloody diarrhea, and
severely malnourished appearance. He also had sterile py-
ocytes in urine and hematuria. The initial hypothesis was
exacerbated CD. Laboratory tests showed RCP < 5mg/L;
HR 46mm/h; anemia and iron deficit; normal leucocytes,
kidney function, electrolytes, and liver function; albumin:
3.1mg/dL; CEA: 2.2 ng/mL (up to 3.0 ng/mL) and negative
screening for renal tuberculosis.

Exploratory x-rays and endoscopy were performed.
The abdominal ultrasound showed a hard mass in the
right lower abdomen near the bladder. Computerized to-
mography with enterography confirmed the hypothesis of
a fistula between the small bowel and the bladder, as well
as signs of active CD (Figure 1). Colonoscopy demonstrat-
ed erosive ileitis, which was confirmed by biopsy.

The patient underwent surgery on October 15, 2013;
laparotomy showed a large mass of inflammatory tissue
involving loops of small bowel and the bladder. The mass
was resected, a long amount of small bowel was removed
(leaving 100cm), and an ileostomy was performed. The
bladder was also partially removed and a double ] tube
was implanted in the right ureter.

Post-surgical complications included suture dehis-
cence, the need for total parenteral nutrition, and sepsis
at the catheter site, which was treated with vancomycin
and meropenem and required a long hospital stay.

The biopsy revealed signet-ring cell carcinoma with
CK 20+, EMA+ and Ki 67 60% in the immunohistochem-
istry (Figure 2).

The tumor stage based on the TNM staging system
was IV because of a metastasis found in the ilium via bone
scintigraphy. In November 2013 palliative chemotherapy
with irinotecan, fluorouracil and leucovorin was initiated.

INTERNATIONAL JOURNAL OF INFLAMMATORY BOWEL DISEASE. 2016;2(3):36-9

Figure 1. Abdominal CT. A: Mass and enterovesical fistula. B:
CD activity (Courtesy of Radiology, HC-UFMG).
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Figure 2. Biopsy. A: Signet-ring cells (hematoxylin-eosin 400x).

B: CK 20+ (immunohistochemistry).
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Due to the multiple loop resections, the patient devel-
oped short bowel syndrome which was difficult to manage.
He is receiving reposition of magnesium, calcium, bicar-
bonate, sodium, potassium, and an antidiarrheal medi-
cation, but still requires parenteral support on a monthly
basis. Specific treatment of CD was discontinued while the
patient undergoes chemotherapy.

DISCUSSION

The physiopathology of CD is not completely under-
stood. However, in recent decades the immune and in-
flammatory cascades have been the subject of study in
an attempt to learn how the process can be interrupted.

Selection of the most appropriate management seems
to rely on the presentation and the extension of the dis-
ease®?. Location is best evaluated by endoscopy and ra-
diography. The most common scale of phenotypes is the
2005 Montreal Classification, which modified the 1998
Vienna criteria (Table 1).

With regards to natural history, CD is a progressive
illness with a high lifetime risk of developing stricturing
or penetrating disease requiring surgery in 70-80% of cas-
es®. The introduction of biological therapy with tumoral
necrosis alpha inhibitors (anti-TNF a) has significantly
changed management of CD. These medications are effec-
tive at maintaining clinical and endoscopic remission of
inflammatory and penetrating behaviors. They also permit
areduction in the rates of surgery and hospital admission.
Nevertheless, the long-term effects of changing the natural
history of the disease are still unknown?.

Most recent guidelines recommend early initiation of
immunosuppressant therapy in extensive or complicated
CD*, In cases with mild inflammatory behavior aggressive
therapy should be withheld to avoid long-term side effects
of the medication, which outweigh benefits in these cases.
It is consequently necessary to determine the risk factors for
poor prognosis and to identify which patients will benefit
from early aggressive therapy. Markers for poor prognosis
in 5-10 years which have already been identified include
age under 40 at diagnosis, presence of perianal disease,
need for corticosteroids in the first exacerbation, and upper
gastrointestinal tract involvement®.

Table 1. Montreal Classification of Crohn’s disease.

Al - Under 16 years of age
A2 - Between 17 and 39
A3 - Above 40

L1 - Tleal

L2 - Colonic

L3 - Tleocolonic

Age of diagnosis

Location

L4 - Isolated upper disease

B1 - Non-penetrating non-stricturing

B2 - Stricturing

Behavior
v B3 - Penetrating

P - Perianal disease modifier

There are therefore basically two strategies for treating
CD. The first one consists of a step-up system beginning
with the use of aminosalicylates in mild ileal disease and
budesonide in mild/moderate ileocolonic disease, followed
by corticosteroids in moderate/severe or refractory cases
and thiopurines in cases of dependency or resistance to
corticosteroids, and finally biological therapy if no success
is obtained from these medications. The other option, top-
down management, begins with biological therapy associ-
ated with thiopurines without initial use of corticosteroids.
Remission rates and mucosal healing in the top-down ap-
proach were superior after a two-year follow-up (73.1%
top-down versus 30.4% step-up, p< 0.002) (Figure 3)>'V.

In clinical practice, selecting the correct therapy for
CD is a challenge we face every day. In our case report,
some of the poor prognostic factors mentioned previously
can be noted, such as the age of diagnosis under 40 years
and penetrating disease with perianal involvement. Since
this patient was diagnosed in 2005, management of CD
has changed significantly. Even though he received op-
timized treatment after three years of the disease, he still
experienced severe complications, needed surgery, and
had a poor outcome with a neoplastic disease.

The rate of colorectal cancer in CD patients is higher
than in the general population, and the age of diagnosis
is lower while the mortality rate is higher. The risk is pro-
portional to the magnitude and duration of the disease.

Although studies on UC are more consistent, Crohn’s
colitis may behave similarly in terms of carcinogenesis;
consequently, the American Gastroenterological Associ-
ation (AGA) and the British Society of Gastroenterology
recommend the same UC colorectal cancer screening pro-
gram for patients with Crohn’s colitis"?.

Development of small bowel neoplasm is described as
a rare complication of CD®. The most common location
is the ileum and disease is usually in advanced stages at
diagnosis (Table 2), as seen in this case report. There is
no recommended screening in these cases; CEA is not
an accurate marker and no IBD-specific risk factors have
been identified®>?.

Given the rarity of small bowel neoplasms (they ac-
count for only 5% of all gastrointestinal cancers), few

[ - Anti- TNF - Anti - TNF +
AZA or 6MP Top-
- AZA, 6MP Donn
- Corticosteroids - Episodic
Step- Anti - TNF
Up -5-ASA,
budesonide
- Corticosteroids

AZA: azathioprine; 6-MP: 6-mercaptopurine.

Figure 3. Step-up and top-down therapies.

INTERNATIONAL JOURNAL OF INFLAMMATORY BOWEL DISEASE. 2016;2(3):36-9



LUDMILA RESENDE GUEDES, ET AL. SMALL BOWEL SIGNET-RING NEOPLASM IN A PATIENT WITH CROHN'S DISEASE: CASE REPORT

Table 2. TNM staging system for small bowel adenocarcinoma®.

H 0,
Stage  Tumor (T) Node (N) ?ﬁ)t astasis c{oiacgf(f:i:t
0 Tis NO MO 2,7
1 TlorT2 NO MO 12,0
2 T3orT4 NO MO 27,0
3 Any N N1 MO 26,0
4 Any T Any N M1 32,3

studies have been conducted in this field®. Studies of
colorectal cancer have shown that both risk of metasta-
sis and prognosis depend on the histological type of the
neoplasm. In 1675 autopsies, the rate of metastasis in
mucinous and signet-ring types were significantly high-
er than in adenocarcinoma type neoplasms (33.9% and
61.2% versus 27.6%, respectively; P < 0.0001), and the
risk of multiple metastasis increased (58.6% and 70.7%
versus 49.9%, respectively; P = 0.001), respectively. While
the liver was the most common metastasis site for cases
involving adenocarcinoma, the peritoneum was most fre-
quently involved in the other subtypes®®. In another study,
2764 patients with colorectal cancer were subcategorized
according to histological subtype. Of this total, 6% were
mucinous carcinoma and 1.1% were signet-ring type. Both
of these types were more common in patients under 50
years of age and in the right colon; they tended to be more
undifferentiated, and the rate of recurrence and nodal me-
tastasis, chance of locally invasive disease, and advanced
stage at time of diagnosis were all greater compared to
adenocarcinoma, with statistical significance. The 5-year
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& Pentasa® é o Onica mesalazina em
granulos, que proporciona liberacéo
por todo o frato gastrointestinal,
independente do pH ou diarreia'?

Pentasa® oferece flexibilidade
posolégica e tratlamento
individualizado'
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w1 Pentasa” saché com tomada Unica
didria* contribui para uma melhor
adesdo ao tratamento?®
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CONTRAI IES'i hibersensibﬂidade a0s salciatos ou a qualguer companente das fomulagdes. INTERACDES MEDICAENTOSAS:
A terapia combinada de Pentasa com azaioprina ou 6-mercaptopuring ou tioguanin mostra maior frequencia de miglossupressao.

REFERENCIAS: 1. Bula do produno. 2. Chstensen LA, Falingbar § Abédzaard K et al. Topial and systemic silabiny of 5-aminasal
4(5) 52333 PMED: 2120640, 3, Christensen LA Slot 0, Sanches G el 8l Release of S-aminosalicic acid from Pentasa during nomal and accelamted intestingl trans . Br J Cin Pramacel, 1987, 23(3); 3550, PMD
3567055, 4. Kane & Huo D, Afkens |, Ranaver 5 Madication nonadherence and the outbomes of patienss with quisscent uicersve colis. Am J Med 2003, 114{1):39-43, PRUD: 12543268, 5. Claton AJ, Cramer J, Pere G A
systematic revew of the associations between dase regimens and medication compéiance. Clin Thee, 2001; Z3(B}, 1296-310, PMID- 12543288

* Para tratamento de manotencao com Peslasa sache 2.
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