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Abstract

The relationship between gastrointestinal infections and ongoing
symptoms after the infections is well established in many studies
across many regions of the world. The duration of symptoms are
related to the types of infections and sensitivities of the patients.
Many psychosomatic symptom associations have been established
after post infection according to studies. Many treatment modali-
ties have been tried for minimal ongoing inflammation, microbiota
compositions and dietary modifications. However, there is no proper
established consensus treatment for post infectious IBS and needs
more ongoing works to establish a consensus guideline for these
symptom associations.

Introduction

Functional bowel disorders are significant fractions of the clinic
consultations in everyday practice. There are many proposed hypoth-
eses and ongoing studies about the culprits of the functional gastroin-
testinal symptoms and management of these disorders are still chal-
lenging. Among many studies and reviews, the possible relationship
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between the infection of the gastrointestinal tract and Irritable bowel
syndrome seems well established based on clinical, epidemiological
data and animal models.

Sir Arthur Hurst (1943) introduced a term “Post-dysenteric colon-
ic irritability” and it mentioned the persistent irritability of the bowel
following an acute attack of bacillary or amoebic dysentery [1]. The
later symptoms which persisted after the infection died out were as-
sumed as functional irritability of the colon [1]. Stewart described 2
types of post dysenteric colitis and type 1 which accounts for 55%
and associated mostly with diarrhoea which is intermittent, seldom
severe and sometimes morning symptoms with no organic changes
in colon [2]. In some cases psychological factors noted with symp-
toms. These cases were self-limiting and less severe with slow nat-
ural improvement without much treatment [2]. However, type 2 post
dysenteric colitis is associated with more inflammatory response and
more severe outcome with the requirement for extensive treatment
[2]. Itis documented that 3% to 36% of gastrointestinal infections are
associated with new onset IBS symptoms and bacterial, protozoal and
helminthic infections are associated with more prolonged symptoms
[3]. In 1962, Chaudhury and Truelove carried out observational study
in 130 patients with irritable colon syndrome and noted that the syn-
drome has strongly linked to previous history of dysentery and post
dysenteric group has more favorable outcome than others [4].

Risk Factors and Associations

There are many risk factors which are identified to be associated
with post infectious irritable bowel syndrome. It includes prolonged
duration of initial illness, toxicity of infecting bacterial strain, smok-
ing, mucosal markers of inflammation, female gender, depression,
hypochondriasis and adverse life events in the preceding 3 months
[3]. A systematic review and meta-analysis revealed that the odds
developing irritable bowel syndrome increased six fold after bowel
infections and young age, prolonged fever, anxiety and depression are
associated risk factors [5]. Host factors; female gender (relative risk-
2.9) and advancing age seem to have modest degree of protection [6].
Interestingly, patients who presented with vomiting were less likely
to develop persistent bowel symptoms and may even be protective
due to reduce infecting dose [6]. The more severe the attack of in-
fection and inflammation, the longer the symptoms and reaction with
persistently increasing concentration of inflammatory cytokines like
interleukin 1[6].

Epidemiology of Post Infectious Irritable Bowel
Syndrome

Post infectious IBS is associated with more virulent organisms like
Campylobacter jejuni and E. Coli O157:H7 which are associated with
mucosal ulceration [7]. The highest incidence of PI-IBS was seen in
the cases after the dual infection with C. Jejuni and E. coli O157: H7
and which was 36% after 24 months of post infection [3]. In 1993,
a study was done in 38 patients following infection with salmonella
food poisoning and it was found out that 31% are associated with
PI-IBS symptoms fulfilling ROME 3 criteria with female predomi-
nance [7]. A prospective cohort study was done in the subjects after
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infection with Salmonella enteritidis and questionnaires were asked
in 481 cases and 547 controls and it was found out that cumulative
incidence of IBS in 12 months after infection was 11.6% in cases
and 1.5% in controls with significant relative risk of 7.8 [8]. A large
cohort study (Walkerton Health Study) was done in 2002 which was
2 years after outbreak of acute E. coli O157: H7 and Campylobacter
Jejuni infection following contamination of municipal water supply
[9]. Among 2069 participants, ROME I criteria were met in 71 of 701
controls (10.1%) and 249 of 904 subjects (27.5%) in self-reported
gastroenteritis and 168 of 464 subjects (36.2%) with clinically sus-
pected gastroenteritis (p<001) [9].

The prevalence of the symptoms of post infectious IBS after noro-
virus infection was carried out in the Canada and it was found out that
21 of 89 (23.6%) had symptoms of post infectious IBS (ROME 1 cri-
teria) at 3 months after infection compared to 3.4% of those who were
well during outbreak but the prevalence among cases and controls
was not significantly different in 6, 12 and 24 months post infection
[10]. It is concluded that the IBS symptoms are more transient after
viral infections [10]. There was a large prospective cohort study in
1252 subjects following 6 years after lab-confirmed Giardia infection
and it was found out that 39.4% of cases were met ROME III crite-
ria for IBS which was significantly elevated compared to controls. It
was concluded that intestinal protozoan infections are associated with
long term and slow self-limiting complications [11]. The risks of IBS
have been found to increase in patients following enteric infections in
Western countries and travelers’ diarrhea coming back from develop-
ing countries [12].

Clinical Features of Post Infectious IBS

ROME III criteria for IBS mentioned that recurrent abdominal
pain or discomfort at least 3 days/month in the last 3 months associat-
ed with two or more of the followings: Improvement with defecation,
Onset associated with a change in frequency of stool, Onset associat-
ed with a change in form (appearance) of stool. The diagnosis of post
infectious IBS was considered in the patients who have no previous
history of IBS in the studies. Most of the studies were done 3 months
to 6 years post infection in previously asymptomatic individuals.

Post infectious IBS was found to have more diarrheal symptoms
compared to non-infectious IBS. A six year follow up study after post
infectious IBS was done by Neal et al., and comparing 14 PI-IBS
with 20 new IBS, it was found out that PI-IBS had significantly more
days with loose stools (p<0.005) but a similar number of days with
pain, urgency and bloating though large number needed to confirm
that [13].

Pathophysiology of Post Infectious IBS

There are several factors which can contribute to the pathophys-
iology of post infectious IBS. A study which was done in 2000 by
Spiller et al., revealed that the number of enteroendocrine cells and
T lymphocytes in rectal biopsies increased along with increasing gut
permeability in acute infection following Campylobacter enteritis
and it can persist for more than one year which contributes to post
dysenteric IBS [14]. The gut motility and secretion are related to se-
rotonin (5-HT) which releases from enterochromaffin cells and both
UC and IBS are associated with similar molecular changes in seroto-
nergic signaling mechanisms [15]. A study which was done in PI-IBS
and IBS-C patients matched with controls to monitor post prandial

5 HT level revealed that PI-IBS patients have significantly higher
peak post prandial 5 HT values than patients with IBS-C and controls
[16].

In 1993, a study of changes in anorectal function was done in pa-
tients who had chronic persistent symptoms 2 years after Salmonella
infection revealed that all patients had increased rectal sensitivity and
decreased rectal compliance [17]. A study done by Kanazawa et al., in
2014 which is a comparative study between PI-IBS and Non PI-IBS
mentioned that PI-IBS has greater colonic hypercontractility than non
PI-IBS and speculated that mild mucosal inflammation may cause
that problem [18].

There is a study regarding the possibility of genetic predisposi-
tion in post infectious IBS done by Alexandra-Chloe’ Villani et al.,
in 2001 and it mentioned that four genetic variants were likely to be
associated with PI-IBS though it is not significant after correction for
number of single nucleotide polymorphism. Two of them are located
in TLRY which are pattern recognition receptors and one in CDH-
1 encodes tight junction protein and the other in IL-6, cytokines. It
was concluded that genes which are responsible for encoding proteins
for epithelial cell barrier function and innate immune response are
associated with post infectious IBS [19]. Regarding the concept of
microbiota in post infectious IBS, current data with limited number of
patients could not define any entire phylogenetic for PI-IBS though it
supports the idea that the alterations in commensal proportion which
can in turn affect the overall microbiological picture [20]. However,
psychological factors found out to have as a precipitation to the PI-
IBS as stress can increase intestinal permeability and depression can
lower the threshold to inflammatory response [21,22].

Infectious gastroenteritis can result in Post-Infectious Malabsorp-
tion Syndrome (PI-MAS) known as tropical sprue and in turn PI-MAS
can link to Small Intestinal Bacterial Overgrowth (SIBO). There are
also some suggestions that SIBO can link to diarrhoea predominant
IBS as in PI-IBS [23]. However, a systematic review and meta analy-
sis showed the role of testing in SIBO in IBS patients remains unclear
[24].

Treatment of Post Infectious IBS

There are many treatment modalities which had been tried in PI-
IBS like steroids, mesalazine, probiotics and dietary modifications.
A study was done in 29 patients with PI-IBS regarding the response
to oral Prednisolone 30 mg/day for 3 weeks and it did not improve
the symptoms and intestinal enterochromaffin cells were not reduced
though T-lymphocytes counts decreased [25,26]. There was a study
based on both post infectious IBS and non infective IBS regarding
Mesalazine therapy which has anti-inflammatory effects. It included
61 patients who met ROME III criteria for IBS with diarrhea pre-
dominant features and 18 and 43 for PI-IBS and non infective IBS
respectively. They were given Mesalazine 800 mg 3 times/day for 30
days and it was found out that both groups had significant reduction
in total symptom score, stool frequency, consistency, abdominal pain
and discomfort and all were statistically significant with P<0.0001.
There were no differences in response between these two groups [27].

There were some studies which were done in dietary implications
like FODMAP in IBS and found out to have symptom improvements
but these are not limited to post infectious IBS and mostly generalized
IBS. As general IBS patients, individual sensitivity of diet plays a
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role in post-infectious IBS patients and tailored dietary advice with
low FODMAP diets and probiotics can change the microbiota com-
position and regulates the gastrointestinal endocrine cells [28,29].
Based on the hypothesis that the IBS is associated with Small Intes-
tinal Bacterial Overgrowth [SIBO], the symptoms improvement was
assessed after treatment of SIBO and it showed significant reduction
[30]. In 2006, a study which was based on non-absorbable oral anti-
biotic Rifaximin 400 mg three times daily for 10 days given to IBS
patients and global improvement scale was measured for 10 weeks af-
ter discontinuation. Symptom improvement was seen up to 10 weeks
after discontinuation of treatment though the study has limitations of
modest sample size, short duration and patients were from one centre
[31]. As the post infectious IBS can follow traveler’s diarrhea and
has impaction on long term morbidity, there were two studies which
use Rifaximin to prevent traveler’s diarrhea. Both were randomized
double-blinded, placebo controlled trials and they showed that Ri-
faximin was effective and well tolerated with minimal alteration of
faecal flora [32,33]. However, the possibility of preventing PI-IBS in
long term needs more evaluation [12]. In diarrhea predominant IBS,
5 HT3 receptor antagonist, alosetron, was recently approved only for
female diarrhea predominant IBS in US but only for limited prescrip-
tions due to side effects of severe constipation, ischaemic colitis and
bowel perforation. It is based on serotonin pathway causing enhance-
ment in small intestinal absorption, slow colonic transit and reduces
visceral pain [34]. There is a study which reviewed the records of
70 patients with Clostridium difficile infection who had faecal mi-
crobiota transplantation and it showed that faecal microbiota trans-
plantation through colonoscopy seems an effective treatment option
for recurrent and virulent C. Diff infection with post-infectious bow-
el symptoms [35]. The use of central neuromodulators in functional
bowel disorders based on the hypothesis of brain-gut interaction was
published recently as ROME foundation working team report though
it is under the process of further refinement [36].

Conclusion

Post infectious IBS is a long term debilitating condition with not
very promising treatment options at the moment. It is likely prevent-
able if the infection can be prevented and the researches regarding
this condition might need to explore further bearing in mind about
emergence of antimicrobial resistance all over the world. It is also an
area that still needs addressing in depth relating pathophysiological
mechanisms and treatment modalities. Moreover, multidisciplinary
involvement in developing consensus guideline is important. As there
can be different microbiota composition with variant strains of in-
fection in different population, the new concept of ROME IV which
based on multicultural focus hope to get more solutions for such sub-
types of IBS.
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