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ABSTRACT

Background: Evidence indicates that low-grade inflammation can alter gastrointestinal motor and sensory function and
might contribute to the genesis of symptoms in IBS. Objective: To examine relationships between IBS, disease antibodies
and cytokine titers in celiac patients and a control group. Materials and methods: IBS, CD activity and serum levels of IL-6,
IL-8 and 1L12/23p40 were determined in celiac patients and controls. Results: 123 celiac patients were included, 89% were
female. 59% demonstrated disease activity and 32% met IBS criteria. Prevalence of IBS was not different between patients
who adhered or did not adhere to GFD as well as between patients with or without positive antibodies. Celiac patients had
increased levels of IL-6, IL-8 and IL12/23p40 as compared to controls. Higher levels of cytokines were found in celiac patients
with IBS than in those without IBS. No difference in levels of cytokines was found between patients with and without CD
positive antibodies. A significant negative correlation between the mental component of QoL and IL-6 and 1L12/23p40 levels
was found, but not with IL-8. Conclusion: Higher levels of inflammatory cytokines were found in CD patients with IBS than in
either those without IBS or controls, indicating that IBS symptoms are associated with an increase in the inflammatory response
and a decrease in quality of life of CD patients. These differences in cytokine levels were not related to CD antibodies status
suggesting that IBS, in CD, is related to a different inflammatory process than that which is relevant to CD.

Keywords: Celiac disease; Irritable bowel syndrome; Cytokines (source: MeSH NLM).

RESUMEN

Antecedentes: la evidencia indica que la inflamacién de bajo grado puede alterar la funcién motora y sensorial gastrointestinal y
puede contribuir a la aparicién de sintomas en el SIl. Objetivo: Examinar la relacién entre SlI, anticuerpos contra enfermedades
y titulos de citocinas en pacientes celiacos y un grupo de control. Materiales y métodos: se determinaron los sintomas de SlI,
actividad de CD y niveles séricos de IL-6, IL-8 e IL12 / 23p40 en pacientes celiacos y controles. Resultados: se incluyeron 123
pacientes celiacos, el 89% eran mujeres. El 59% demostré actividad de la enfermedad y el 32% cumplié con los criterios del
SIlI. La prevalencia del SII no fue diferente entre los pacientes que se adhirieron o no se adhirieron a GFD, asi como entre los
pacientes con o sin anticuerpos positivos. Los pacientes celiacos tenfan niveles aumentados de IL-6, IL-8 e IL12 / 23p40 en
comparacién con los controles. Se encontraron niveles mas altos de citocinas en pacientes celiacos con Sl que en aquellos sin
SII. No se encontraron diferencias en los niveles de citocinas entre pacientes con y sin anticuerpos CD positivos. Se encontré
una correlacién negativa significativa entre el componente mental de la calidad de vida y los niveles de IL-6 e IL12 / 23p40,
pero no con IL-8. Conclusién: Se encontraron niveles mas altos de citocinas inflamatorias en pacientes con EC con Sl que en
aquellos sin SII o controles, lo que indica que los sintomas del SII estan asociados con un aumento en la respuesta inflamatoria
y una disminucién en la calidad de vida de los pacientes con CD. Estas diferencias en los niveles de citocinas no estaban
relacionadas con el estado de los anticuerpos contra la CD, lo que sugiere que el SlI, en la CD, estd relacionado con un proceso
inflamatorio diferente al que es relevante para la CD.

Palabras clave: Enfermedad celiaca; Sindrome del colon irritable; Citocinas (fuente: DeCS BIREME).

INTRODUCTION by several authors 2. IBS is the most common
gastrointestinal disorder in the West. In Uruguay, lade

A relationship between Irritable Bowel Syndrome et al. ® documented a prevalence of 14.8% in women
(IBS) and Celiac Disease (CD) has been demonstrated ~and 5.4% in men in a general population sample in
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the capital city of Montevideo. There is no data on the
prevalence of IBS among celiac patients in Uruguay.
The occurrence of IBS symptoms in CD has been
touted as yet another piece of evidence in support of
an inflammatory pathogenesis in IBS.

While the pathophysiology of IBS has not been
elucidated, available evidence suggests roles for
gut motor dysfunction, visceral hypersensitivity and
inflammatory mediators, among others ¥. Indeed, a
considerable body of literature indicates that enteric
infections, as well as intestinal inflammation, can alter
the function of the gastrointestinal tract ®. Thus post-
infection IBS has been well documented and post-viral
syndromes, such as gastroparesis, provide a further
example of infection-associated or initiated dysmotility.
Direct evidence relating to the role of inflammation in
IBS and related disorders is obtained first and foremost
from inflammatory bowel disease, where motility is
known to be altered ©. In these patients, some of the
motor abnormalities persist after apparent resolution
of the inflammatory process, leading some to suggest
an evolution towards a syndrome analogous to IBS
during periods of inflammatory remission ©. At a more
fundamental level, chronic inflammation, such as that
seen in inflammatory bowel diseases, has been shown
to produce significant changes in the function and
phenotype of gut smooth muscle and enteric neurons,
generating a self-perpetuating cycle of interaction
between inflammatory cells and the neuro-muscular
apparatus of the digestive tract ©.

Several lines of evidence indicate that inflammation
and cytokine imbalance may contribute to the
pathogenesis of symptoms of IBS . In fact, pro-
inflammatory cytokines such as IL-Ta, IL-6, IL-8, TNFa
are increased in patients with IBS ®'%. Among these
cytokines, IL-6 and IL-8 have been among those most
consistently found to be increased in sera of patients
with IBS "V, Since the levels in sera of these cytokines
seem to correlate with IBS symptoms, they might be
considered as good markers of the disorder. Published
data on IL-12 levels in IBS patients are conflicting: two
studies 123 did not find any differences in serum IL-12
levels between IBS patients and controls, while another
study " found increased levels of IL-12 in pediatric IBS
patients compared to healthy controls.

In celiac disease, inflammatory mediators generated
by gluten ingestion have been invoked in the induction
of IBS symptoms 1716,

The aim of this study was to determine if there is an
association between the inflammatory process in celiac
patients and IBS symptoms.

Considering that systemic inflammation and elevated
levels of circulating pro-inflammatory cytokines have
been linked to depression and impaired quality of life
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in IBS patients, we also explored, in these CD patients,
correlations between quality of life, IBS symptoms and
markers of inflammation 79

MATERIALS AND METHODS

A cross-sectional study was performed in patients
with CD.

Study population

Patients previously diagnosed with CD based on
the presence of at least one positive antibody (tissue
transglutaminase (IgA tTC) or endomysial (IgA EMA))
and histological findings (Marsh criteria Stage I, 11l or
IV) were included. Those under 18 years of age, who
voluntarily decided not to participate or were pregnant
were excluded.

Socio-demographic data and medical history were
collected in all patients.

Serological markers value

Two groups were defined: “positive” (at least one
positive antibody - IgA tTG or IgA EMA or IgA + 1gG
GDP at recruitment) and “negative” (all negative
serological markers at recruitment). The determination
of IgA tTG IgA EMA and IgA + 1gG GDP antibodies was
performed using commercial kits (Inova Diagnostic Inc,
San Diego, California, USA).

IBS diagnosis

The presence of IBS was assessed by a Spanish
version of the Rome Il Modular Questionnaire (RIIMQ).
IBS was considered when there was abdominal pain or
discomfort for at least 12 weeks in the last 12 months
that improved with bowel movement and/or was
associated with a change in defecation frequency and/
or a change in stool consistency. Patients with IBS were
then classified as diarrhea-predominant IBS (IBS-D) or
constipation-predominant IBS (IBS-C), whereas the
individuals that did not fit criteria for either IBS-D or
IBS-C were classified as alternating IBS (IBS-A).

Adherence to GFD

It was assessed by self-report over a period of at
least six months. Non-adherence was considered when
patient reported a lack of strict adherence to GFD
over a 6-month period before inclusion. Patients who
reported strict adherence for less than six months were
also considered non-adherent.

Evaluation of cytokine levels in serum
IL-6, IL-8 and IL12/23p40 levels in sera from all

CD patients and controls were determined by specific
sandwich ELISAs (BD Bioscience).
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Table 1. Socio-demographic and medical data of active and non-active CD patients and controls.
CD patients
Total Active Non-active Controls ]

Pacientes: N (%) 123 (100) 78 (63) 45 (36) 39 (100)

Female: N (%) 110 (89) 73 (66) 37 (34) 37 (95) 0.5257

Age (mean + SD, yr) 45+ 152 441142 45 16,7 40+ 10,3 0,06

Age at CD diagnosis (mean + SD, yr) 38+18,6 39+17,2 36+ 20,5 -

Health-Related Quality of Life

HRQoL was assessed by SF-36 questionnaire,
previously validated in the Uruguayan population 1929,

Controls

Controls were volunteers among hospital workers
who were matched wth CD patients for sex and age
distribution and who did not have CD (assessed by
a negative IgA tTG antibody test in the presence of
normal levels of IgA) and who did not meet criteria for
IBS according to the Rome Il Modular Questionnaire.

Ethical aspects

The approval of the Ethics Committee of the School
of Medicine was obtained. Both patients and controls
entering this study were asked to provide written
informed consent and were informed that they were
free to leave the study at any time or to refuse to enter
it without any impact on their medical care.

The study protocol conforms to the ethical guidelines
of the Declaration of Helsinki.

Statistical Analysis

From the data generated descriptive statistics were
generated for all measures. The prevalence of IBS was
calculated in the population studied. The distribution of
independent variables was evaluated both in “positive”
and in “negative” groups. Statistical tests were

Table 2. IBS-type symptoms vs antibodies and adherence to GFD.

performed to compare means and proportions (t test
and Chi square for continuous and discrete variables,
respectively) and Odds ratios and 95% confidences
intervals were calculated. The sample size calculated
was of 116 subjects based on an expected prevalence
of IBS in celiac patients of 26% (+8%) at a confidence
level of 95%. Calculations were performed using the
statistical package OpenEpi version 3.01 Cytokine data
were analysed with GraphPad Prism 5. Differences in
cytokine levels were considered statistically significant
at a p<0.001 when analysed by one-way Anova.

RESULTS
Demographics

One hundred twenty-three celiac patients were
included. Table 1 shows their socio-demographic and
medical data. The median time on a GFD was 3.7
years (first quartile 2 years and third quartile 6 years).
Seventy-eight patients were deemed to be “positive”.
Among these, in 15 patients (19%) DGP was the only
antibody positive, in 11 (14%) tTG was the only one
positive, in none was EmA alone positive and in 54
patients (69%) more than one antibody was positive.
Thirty-nine controls were included, 37 were female
and their mean age was 40 yrs = 10.3 (Table 1).

IBS prevalence and IBS subtypes in each one

Thirty-nine patients (32%) had symptoms meeting
criteria for IBS; 62% were subtype IBS-C. Table 2
shows patient distribution according to subtype and
relationship to CD activity.

Absence of IBS-type Subtype Subtype Subtype Total
symptoms IBS-C IBS-D IBS-M
With CD positive antibodies 50 15 7 2 74
Without CD positive antibodies 34 9 2 4 49
Total 84 24 9 6
Adherentto GFD 55 17 3 4 79
Not adherent to GFD 29 7 6 2 44
Total 84 24

Rev Gastroenterol Peru. 2020;40(2):127-35
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The occurrence rate of IBS symptoms was similar
among “positive” and “negative” CD patients (OR
1.207; 95% Cl 0.5636 to 2.584) (Table 2).

Adherence to GFD

In adherent patients the median time on a GFD
was 3.7 years (first quartile 2 years and third quartile 6
years). Of the 79 patients that were adherent, 39 (49%)
had positive antibodies. Of the 44 patients that were
non-adherent, 34 (77%) had positive antibodies

The occurrence of IBS-type symptoms was not
different between patients who were not adherent or
were strictly adherent to GFD (OR 0.8436; 95% ClI
0.3843 to 1.852)

Cytokine levels
When analyzing the systemic immune response, we

observed that all CD patients had increased levels of
the inflammatory cytokines IL-6, IL-8 and 1L12/23p40
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Figure 1. Cytokine levels in sera from CD patients with (CD/IBS)
and without (CD) IBS symptoms and non-celiac controls (control).
The levels of IL-6, IL-8 and IL12/23p40 in sera was evaluated with
specific ELISAs. The asterisks represent statistically differences
with p<0.001 analyzed with 1 way Anova
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in sera as compared to controls (Figure 1). Furthermore,
we found higher levels of these inflammatory cytokines
in the sera from CD patients with IBS symptoms
in comparison to those CD patients without IBS
symptoms (Figure 1). However, we did not observe
any difference in the levels of these cytokines when
both groups were classified according to antibody
positivity (Figure 2). These results suggest that there is
a higher level of inflammation or immune activation in
CD patients with IBS symptoms, independent of CD
antibody status.

Quality of life (Qol)

A significant negative correlation between the
physical component of the quality of life instrument
and 1L12/23p40, but not IL-6 or IL-8 levels, was found
(Figure 3A). Moreover, this negative correlation was
associated with the presence of CD activity (Figure 3B).

On the other hand, a significant negative correlation
between the mental component and IL-6 and
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Figure 2. Cytokine levels in sera from CD patients with (CD/IBS) and
without (CD) IBS symptoms classified according to the presence or
absence of CD activity. The levels of IL-6, IL-8 and 1L12/23p40 in
sera was evaluated with specific ELISAs. The asterisks represent
statistically differences with p<0.001 analyzed with 1 way Anova.
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Figure 3. Correlations between physical component score (PCS) of quality of life instrument and interleukins (IL) for all patients with celiac
Disease (CD) (A) and comparing 1L12/23p40 levels for those in “positive” and “negative” groups (B). Results were plotted with Graphpad

Prism 5.0 with the linear regression tool.

IL12/23p40 levels was found, but not with IL-8, (Figure
4A) that was, in turn, associated with CD activity (Figure
4B).

DISCUSSION

IBS occurred in 32% of this group of Uruguayan celiac
patients, with a statistically significant predominance of
the constipated subtype. The occurrence rate for 1BS
was not different between those defined as “positive”
and “negative” for CD antibodies. CD patients had
increased levels of serum IL-6, IL-8 and IL12/23p40
compared to controls. These levels were higher in
patients with IBS than those without IBS. No difference

was found between “positive” and “negative” patients
with respect to cytokine levels. However, cytokine
levels were predictive of impaired quality of life and,
especially so, among those with evidence of disease
activity.

The prevalence of IBS in this group of celiac patients
was higher than that previously reported in the general
population in Uruguay ®. A meta-analysis reported a
prevalence of IBS in CD patients of 20 to 58.4% “".
The authors attributed this wide range to considerable
heterogeneity between studies. When they considered
only studies that used the Rome criteria, the prevalence
was 41% ?"; higher than in this group of patients.

Rev Gastroenterol Peru. 2020;40(2):127-35
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Figure 4. Correlations between mental component score (MCS) of quality of life instrument and interleukins (IL) for all patients with celiac
Disease (CD) (A) and comparing IL-6 and 1L12/23p40 levels for those in “positive” and “negative” groups (B). Results were plotted with

Graphpad Prism 5.0 with the linear regression tool.

The distribution of IBS subtypes was similar to that
described in the general population in Uruguay, with a
predominance of IBS-C®.

It is possible that mucosal inflammation induced by
gluten may trigger IBS symptoms in patients with known

Rev Gastroenterol Peru. 2020;40(2):127-35

CD. Monitoring mucosal inflammation (disease activity)
in treated CD patients remains a challenge. Although
specific antibodies are highly sensitive and specific in
the diagnosis of CD, some studies had suggested that
they do not correlate well with histological findings
in celiac patients on a GFD “?. Nevertheless, a recent
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study ?¥, demonstrated that elevated levels of DGP IgG,
DGP IgA and TTG IgA antibodies were highly predictive
of persistent villous atrophy. DGP IgA had previously
been found to be accurate in predicting persisting
villous atrophy, and Mohadev et al. confirmed that,
when positive, DGP serology predicts the persistence
of abnormal histological findings ?*?%. Nonetheless,
we did not find a relationship between the occurrence
of IBS symptoms and antibody status in these celiac
patients.

The truly novel aspect of this study was the
measurement of inflammatory cytokines in the various
patient groups. We found, firstly, that CD patients,
in general, had higher levels of pro-inflammatory
cytokines (IL6, IL8 and 1L12/23p40) than controls and,
secondly, and most interestingly, that celiac patients
with IBS showed higher levels of each cytokine than
celiac patients without such symptomatology. However,
we failed to detect any relationship between cytokine
levels and celiac disease antibodies. Cytokine levels
were also predictive of impaired quality of life.

Most studies pertaining to cytokine elevations in CD
have been performed using duodenal or jejunal biopsy
samples with measurement of cytokine production at a
local level in small bowel mucosa ?°%”. At the systemic
level, a limited number of studies have assessed serum
cytokines. Thus, increased levels of IL-2, IL-4, IL-10,
IL-18, IFNy and TNFa have been demonstrated in the
antibody “positive” patients ?*3%. Manavalan et al. ©®
found, in a small group of celiac patients, that those
with active CD, as well as those on a GFD but with
positive antibodies, had significantly higher levels of
various cytokines: IFNg, IL-1B, IL-6, IL-8, IL-4 and IL-10
in comparison to controls and patients with negative
antibodies. They also found that there was a statistically
significant correlation between levels of TTG IgA
antibodies and serum levels of IL-4, IL-10, IL-1a, IL-18
and IL-8.2%

In addition to IL-6 and IL-8, we found elevated
serum levels of IL-12/23p40 among CD subjects.
Vazquez Frias et al. " also found an increased level
of IL-12 in IBS compared to healthy controls but in a
pediatric population. However, Leon and colleagues,
found that 1L-12/23p40 levels in the small bowel
mucosa among CD patients were normal regardless of
disease activity ®¥. The the IL-12 family of cytokines,
including IL-12 and IL-23, are important mediators
of immune-mediated inflammatory diseases such as
psoriasis, multiple sclerosis, rheumatoid arthritis, and
Crohn’s disease ©'#?, through the induction of T helper
1 differentiation.

Several studies have reported the presence of
elevated levels of IL-6 and IL-8 and other pro-
inflammatory cytokines, such as TNFa, in certain IBS

Olano C, et al

populations 123335 While several systematic reviews
have linked IBS to various alterations in serum levels of
certain cytokines (both increased and decreased) ¢339,
results have been variable. In these various studies,
elevated levels of IL-6 and IL-8 and reduced levels of
IL-10 have been relatively frequent findings '"'%29, In
one study, elevations of TNFa were found but confined
to those with systemic comorbidities “". Given the
heterogeneity of any IBS population, such variability
is to be expected and it may well emerge that these
inflammatory markers are a feature of a specific IBS
sub-population whose precise nature remains to be
defined. That these cytokine perturbations might be
relevant to IBS pathophysiology is suggested by two
studies linking pro-inflammatory molecules ¢ and IL-6,
in particular ®®, with neuronal stimulation and visceral
hypersensitivity in animal models of IBS.

Our findings in this study provide further support
for a role for certain cytokines in IBS. Thus, while
we found that elevated levels of I1L.-6 and IL-8 were a
feature of those CD subjects who exhibited symptoms
compatible with IBS, these elevations were unrelated
to the inflammatory process in CD. This finding is
consistent with a recent report that associated a similar
cytokine profile with the presence of IBS symptoms
among a group of patients with ulcerative colitis in
deep remission ©7.

Furthermore, we have found that there was a
significant correlation between inflammatory cytokines
and quality of life of IBS patients. Indeed, circulating
levels of IL12/23p40 in “positive” CD patients correlated
with a decrease in the physical component of quality of
life, while high plasma levels of IL-6 and 1L12/23p40
in “positive” CD patients were associated with a
decrease in the mental component of quality of life.
Furthermore, CD patients with IBS symptoms presented
higher levels of IL-6 and 1L12/23p40, indicating that
IBS symptoms are associated with an increase in the
inflammatory response and a decrease in quality of
life of CD patients. Our results are in line with those
of O’Leary et al who found that the presence of IBS
symptoms was the strongest predictor of impaired QOL
in celiac disease ™. In another study, Chang et al found
that the serum levels of IL-1B, IL-6, IL-8, IL-10, IL-12,
and TNFa had no significant correlation with quality
of life in IBS patients "?. However, more recently,
Choghakhori et al. ¥ found a significant correlation
between inflammatory cytokines and quality of life
of IBS patients and lower IL-10 serum levels were
significantly correlated with lower IBS-QolL.

Gut  microbiota-related  systemic inflammation
(mediated by pro-inflammatory cytokines, among
others), may trigger neuroinflammation and lead to
dysfunction in such brain regions as the hippocampus
and cerebellum; together with a dysfunctional vago-
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vagal gut-brain axis, these changes may promote
cognitive impairment 9.

In summary, in this CD population, I1BS symptoms
were common, but their occurrence was unrelated to
antibody status. Higher levels of inflammatory cytokines
and lower quality of life were found in patients with IBS
symptoms than in both those without such symptoms
and control subjects, but the detection of elevated serum
cytokine levels was not related to CD antibody status,
suggesting that IBS symptoms in CD, though related
to cytokine changes, relate to a different inflammatory
process than that which typifies celiac disease.

Declared conflict of interest of all authors: none of
the authors have conflicts of interest.

Disclosure of funding: none.

REFERENCES

1. O’Leary C, Wieneke P Buckley S, O'Regan P Cronin CC,
Quigley EM, et al. Celiac Disease and Irritable Bowel- Type
Symptoms. Am J Gastroenterol. 2002;96(6):1463-7.

2. Ford AC, Chey WD, Talley NJ, Malhotra A, Spiegel BM,
Moayyedi P Yield of diagnostic test for Celiac disease in
individuals with Symptoms suggestive of Irritable Bowel
Syndrome. Arch Intern Med. 2009;169(7):651-658.

3. lade B, Toma R. Frecuencia del Sindrome de Intestino
Irritable en una poblacion de Montevideo. Arch Med Interna.
2003;25(4):91-6.

4. Shanahan F. Enteric neuropathology and inflammatory bowel
disease. Neurogastroenterol Mot. 1998;10:189-202.

5. Spiller R, Lam C. An update on post-infectious irritable bowel
syndrome: role of genetics, immune activation, serotonin
and altered microbiome. ] Neurogastroenterol Motil.
2012;18(3):258-68.

6. Geboes K, Collins S. Structural abnormalities of the
nervous system in Crohn’s disease and ulcerative colitis.
Neurogastroenterol Mot. 1998;43:2398-2904.

7. Ford AC, Talley NJ. Mucosal inflammation as a potential
etio-logical factor in irritable bowel syndrome: a systematic
review. ] Gastroenterol. 2011;46:421-31.

8. Darkoh C, Comer L, Zewdie G, Harold S, Snyder N,
DuPont HL. Chemotactic chemokines are important in
the pathogenesis of irritable bowel syndrome. PloS One.
2014;9:e93144.

9. Seyedmirzaee S, Hayatbakhsh MM, Ahmadi B, Baniasadi N,
Bagheri Rafsanjani AM, Nikpoor AR, et al. Serum immune
biomarkers in irritable bowel syndrome. Clin Res Hepatol
Gastroenterol. 2016;40:631-637.

10. Dinan TG, Quigley EM, Ahmed SM, et al. Hypothalamic-
pituitary-gut axis dysregulation in irritable bowel syndrome:
plasma cytokines as a potential biomarker? Gastroenterology.
2006;130:304-11.

11. Scully P McKernan DP Keohane J, Scully P O’Brien S,
O’Mahony L, et al. Plasma cytokine profiles in females with
irritable bowel syndrome and extra-intestinal co-morbidity.
Am J Gastroenterol. 2010;105:2235-43.

12. Chang L, Adeyemo M, Karagiannides |, Videlock EJ, Bowe
C, Shih W, et al. Serum and colonic mucosal immune
markers in irritable bowel syndrome. Am ] Gastroenterol.
2012;107:262-72.

13. FuJJ. Tong Q. Pan Phenotypic analysis of Th cells in colon and
peripheral blood in patients with irritable bowel syndrome.
Zhonghua Yi Xue Za Zhi. 2009;89(30):2120-3.

14. Vazquez-Frias R, Cutiérrez-Reyes G, Urbdn-Reyes M.
Perfil de citocinas proinflamatorias y antiinflamatorias en

Rev Gastroenterol Peru. 2020;40(2):127-35

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Olano C, et al

pacientes pedidtricos con sindrome de intestino irritable. Rev
Gastroenterol Méx. 2015;80:3-5.

Barratt SM, Leeds JS, Robinson K, Shah PJ, Lobo AJ,
McAlindon ME, et al. Reflux and irritable bowel syndrome
are negative predictors of quality of life in coeliac disease and
inflammatory bowel disease. Eur J Gastroenterol Hepatol.
2011;23:159-165.

Dorn SD, Hernandez L, Minaya MT, Morris CB, Hu Y, Lewis
S, et al. Psychosocial factors are more important than disease
activity in determining gastrointestinal symptoms and health
status in adults at a celiac disease referral center. Dig Dis Sci.
2010;55:3154-3163.

Zunszain PA, Hepgul N, Pariante CM. Inflammation and
depression. Curr Top Behav Neurosci. 2013;14:135-51.
Enck P Aziz Q, Barbara G, Farmer AD, Fukudo S, Mayer
EA, et al. Irritable bowel syndrome. Nat Rev Dis Primers.
2016;2:16014.

Galain Al, Dapueto JJ, Schwartzmann L. Evaluation of the
SF-36 in various clinical settings in Uruguay. Abstracts of
the 13th Annual Conference of the International Society for
Quality of Life; Lisbon, Portugal; 2006 Oct 10-14. Qual Life
Res. 2006;15(1 Suppl):A-68.

Alonso J, Prieto L, Anté JM. The Spanish version of the SF-
36 Health Survey (the SF-36 health questionnaire): an
instrument for measuring clinical results. Med Clin (Barc).
1995;104(20):771-6.

Sainsbury A, Sanders D, Ford A. Prevalence of Irritable bowel
syndrome-type symptoms in patients with celiac disease: a
meta-analysis. Clin Castroenterol Hepatol. 2013;11(4):359-65.
Lanzini A, Lanzarotto F, Villanacci V, Mora A, Bertolazzi S, Turini
D, et al. Complete recovery of intestinal mucosa occurs very
rarely in adult coeliac patients despite adherence to gluten-
free diet. Aliment Pharmacol Ther. 2009;29:1299-1308.
Mahadev S, Murray JA, Wu TT, Chandan VS, Torbenson
MS, Kelly CP, et al. Factors associated with villus atrophy in
symptomatic coeliac disease patients on a gluten-free diet.
Aliment Pharmacol Ther. 2017;45(8):1084-1093.

Nachman F, Sugai E, Vazquez H, Gonzalez A, Andrenacci
P Niveloni S, et al. Serological tests for celiac disease as
indicators of long-term compliance with the gluten-free diet.
Eur J Gastroenterol Hepatol. 2011;23:473-80.

Bennet SMP, Polster A, Térnblom H, Isaksson S, Capronnier
S, Tessier A, et al. Global Cytokine Profiles and Association
With Clinical Characteristics in Patients With Irritable Bowel
Syndrome. Am J Gastroenterol. 2016;111(8):1165-76.

Ledn AJ, Garrotea JA, Arranza E. Citocinas en la patogenia de
la enfermedad celiaca. Med Clin (Barc). 2005;125(13):508-16.
Beckett CG, Dell Ollio D, Kontakou M, Przemioslo RT,
Rosen-Bronson S, Ciclitira PJ. Analysis of interleukin-4 and
interleukin -10 under association with the lymphocytic
infiltrate in the small intestine of patients with coeliac disease.
Gut. 1996;39:818-23.

Manavalan JS, Herndndez L, Shah JG, Konikkara ], Naiyer AJ,
Lee AR, et al. Serum cytokine elevations in celiac disease:
Association with disease presentation. Human Immunol.
2010;71:50-57.

Kapoor A, Patwari AK, Kumar P, Jain A, Narayan S. Serum
soluble interleukin-2 receptor, interleukin-6 and tumor
necrosis factor alpha as markers of celiac disease activity.
Indian J Pediatr. 2013;80:108-113.

Trinchieri G. Interleukin-12 and the regulation of innate
resistance and adaptive immunity. Nat Rev Immunol.
2003;3:133-46.

Soldan SS, Alvarez Retuerto Al, Sicotte NL, Voskuhl RR.
Dysregulation of IL-10 and IL-12 p40 in secondary progressive
multiple sclerosis. ] Neuroimmunol. 2004;146:209-15.
Stallmach A, Marth T, Weiss B, Wittig BM, Hombach A,
Schmidt C, et al. An interleukin 12 p40-1gG2b fusion protein
abrogates T cell mediated inflammation: anti-inflammatory
activity in Crohn’s disease and experimental colitis in vivo.
Gut. 2004;53:339-45.

Martin-Vifas JJ, Quigley EM. Immune response in irritable
bowel syndrome: A systematic review of systemic and mucosal
inflammatory mediators. ) Dig Dis. 2016;17(9):572-59.


http://www.ncbi.nlm.nih.gov/pubmed/22837873
http://www.ncbi.nlm.nih.gov/pubmed/22837873
http://www.ncbi.nlm.nih.gov/pubmed/22837873
https://www.ncbi.nlm.nih.gov/pubmed/26850360
https://www.ncbi.nlm.nih.gov/pubmed/26850360
https://www.ncbi.nlm.nih.gov/pubmed/16472586
https://www.ncbi.nlm.nih.gov/pubmed/16472586
https://www.ncbi.nlm.nih.gov/pubmed/16472586
https://www.ncbi.nlm.nih.gov/pubmed/20407431
https://www.ncbi.nlm.nih.gov/pubmed/20407431
https://www.ncbi.nlm.nih.gov/pubmed/22158028
https://www.ncbi.nlm.nih.gov/pubmed/22158028
https://www.ncbi.nlm.nih.gov/pubmed/22553073
https://www.ncbi.nlm.nih.gov/pubmed/22553073
https://www.ncbi.nlm.nih.gov/pubmed/27426409
https://www.ncbi.nlm.nih.gov/pubmed/27426409
https://www.ncbi.nlm.nih.gov/pubmed/27426409

Irritable bowel syndrome in celiac disease

34.

35.

36.

37.

Bashashati M, Rezaei N, Shafieyoun A, McKernan DP
Chang L, Ohman L, et al. Cytokine imbalance in irritable
bowel syndrome: a systematic review and meta-analysis.
Neurogastroenterol Motil. 2014;26:1036-48.

Buckley MM, O’Halloran KD, Rae MG, Dinan TG, O'Malley
D. Modulation of enteric neurons by interleukin-6 and
corticotrophin-releasing  factor contributes to visceral
hypersensitivity and altered colonic motility in a rat model
of irritable bowel syndrome. J Physiol. 2014;592:5235-50.
O’Malley D, Buckley MM, McKernan DP, Quigley EM, Cryan
JF, Dinan TG. Soluble mediators in plasma from irritable
bowel syndrome patients excite rat submucosal neurons.
Brain Behav Immun. 2015;44:57-67.

Jonefjall B, Ohman L, Simrén M, Strid H. IBS-like Symptoms
in Patients with Ulcerative Colitis in Deep Remission Are

38.

Olano C, et al

Associated with Increased Levels of Serum Cytokines
and Poor Psychological Well-being. Inflamm Bowel Dis.
2016;22:2630-2640.

Choghakhori R, Abbasnezhad A, Hasanvand A, Amani R.
Inflammatory cytokines and oxidative stress biomarkers
in irritable bowel syndrome: Association with digestive
symptoms and quality of life. Cytokine. 2017;93:34-43.

Correspondence:

Carolina Olano, M.D., M. Sc. (Ed), AGAF

Clinica de Gastroenterologia “Prof. Henry Cohen”

Universidad de la Republica

Hospital de Clinicas. Av. Italia S/n CP 11600. Montevideo Uruguay
E-mail: carolinaolanouruguay@gmail.com

Rev Gastroenterol Peru. 2020;40(2):127-35

135


https://www.ncbi.nlm.nih.gov/pubmed/24796536
https://www.ncbi.nlm.nih.gov/pubmed/24796536
https://www.ncbi.nlm.nih.gov/pubmed/25260633
https://www.ncbi.nlm.nih.gov/pubmed/25260633
https://www.ncbi.nlm.nih.gov/pubmed/25260633
https://www.ncbi.nlm.nih.gov/pubmed/25260633
https://www.ncbi.nlm.nih.gov/pubmed/25150006
https://www.ncbi.nlm.nih.gov/pubmed/25150006
https://www.ncbi.nlm.nih.gov/pubmed/27636379
https://www.ncbi.nlm.nih.gov/pubmed/27636379
https://www.ncbi.nlm.nih.gov/pubmed/27636379
https://www.ncbi.nlm.nih.gov/pubmed/27636379
mailto:carolinaolanouruguay@gmail.com



