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 INTRODUCTION 
 A signifi cant fraction of the average gastroenterology prac-

tice is devoted to the management of functional gastrointes-

tinal disorders, of which the most frequent are irritable bowel 

syndrome (IBS) and functional dyspepsia. Th ese patients are 

highly heterogenous, and the lack of a known etiology and wide 

variability in treatment response makes them particularly chal-

lenging to manage. Th e ability to distinguish clear subgroups 

among these patients may assist in the selection of both short- 

and long-term treatment options and, potentially, improve treat-

ment outcomes. 

 Th e relationship between infectious gastroenteritis and func-

tional gastrointestinal disorders was fi rst identifi ed over 60 years 

ago. It has been clear for decades that patients who develop infec-

tious gastroenteritis are at increased risk for functional gastroin-

testinal disorders. In 1950, Stewart ( 1 ) described  “ post-dysenteric 

colitis, ”  a condition he encountered in patients following World 

War II. He recognized two types of postinfectious colitis:  “ type 1, ”  

did not have an infl ammatory component and improved slowly 

without treatment; and type 2 postinfectious colitis, which was 

associated with signifi cant infl ammation and more serious dis-

ease. In 1962, Chaudhary and Truelove ( 2 ) described the  “ irrita-

ble colon syndrome, ”  noting in their seminal publication that the 

syndrome was strongly linked with a history of dysentery. Aft er 

2 years, Connell  et al.  ( 3 ) were the fi rst to identify an organic dis-

order in patients with postinfectious IBS, observing that motil-

ity in response to acetylcholinesterase inhibitor prostigmine, but 

not basal motility, was greater in patients with postinfectious IBS 

than in controls. Despite this evidence, the potential relationship 

between infectious gastroenteritis and functional gastrointestinal 

disorders was neglected until the past decade. 

 Postinfectious functional dyspepsia is a more recently recog-

nized clinical entity. A 2002 study, conducted by Tack  et al.  ( 4 ) in 

400 consecutive dyspepsia patients with unspecifi ed-onset dyspep-

sia, found that the initial onset of dyspepsia symptoms occurred 

aft er a gastrointestinal infection in  ~ 17 %  of patients. 

 Since these early studies, great strides have been made in our 

understanding of these disorders, although much remains to be 

uncovered. Today, postinfectious functional gastrointestinal disor-

ders may be defi ned as the acute onset of new symptoms (IBS or 

functional dyspepsia) in an individual who has not previously met 

the Rome criteria for these disorders, immediately following an 

acute illness characterized by two or more of the following features: 

fever, vomiting, diarrhea, or a positive bacterial stool culture ( 5 ). It 

is possible that these patients may form a distinct group separable 

from patients with unknown etiology; in fact, the disease course 
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and response to various treatments may distinguish these postin-

fectious patients from others with IBS and functional dyspepsia.  

 Epidemiology of postinfectious functional gastrointestinal 
disorders 
 At least 6 prospective studies have been conducted in patients 

with culture-positive infectious gastroenteritis. An early study 

by Gwee  et al.  ( 6 ) evaluated the incidence and persistence of IBS 

in a population of patients previously hospitalized with acute 

gastroenteritis. Of the 75 patients enrolled in the study, 29 %  had 

persistent symptoms compatible with IBS aft er their acute ill-

ness, and symptoms persisted for at least 6 months in 27 % . Nota-

bly, all had signifi cant abdominal pain associated with bowel 

movements; the majority of patients had diarrhea-predominant 

disease, but two patients with persisting symptoms had con-

stipation, and one had mixed IBS. A subsequent, larger study 

conducted by Neal  et al.  ( 7 ) evaluated the prevalence of gastro-

intestinal symptoms in 544 outpatients 6 months aft er culture-

positive bacterial gastroenteritis. In this study,  ~ 7 %  of patients 

developed IBS. More recently, Marshall  et al.  ( 8 ) reported on the 

incidence of IBS following an outbreak of acute  Escherichia coli  

0157:H7 and  Campylobacter jejuni  gastroenteritis. Rome I criteria 

were met by 71 of 701 controls (10.1 % ) vs. 249 of 904 cases with 

self-reported gastroenteritis (27.5 % ) and 168 of 464 subjects with 

clinically suspected gastroenteritis (36.2 % ). Consistent with early 

data, patients with postinfectious IBS were more likely than those 

with IBS of unknown etiology to show diarrhea-predominant 

features. Other prospective studies examining the risk for IBS fol-

lowing an episode of bacterial gastroenteritis have fallen in this 

7 to 29 %  range ( 5,9,10 ). 

 Postinfectious IBS can persist for the long term following an epi-

sode of bacterial gastroenteritis. In two long-term follow-up stud-

ies, less than half of postinfectious IBS cases recovered at 5 to 6 

years ( 11,12 ). In a follow-up study of patients who developed acute 

gastroenteritis during a large outbreak in 2000, the prevalence of 

IBS at 8 years was 15.4 %  (compared with a 28.3 %  prevalence 2 to 

3 years aft er the outbreak) and remained signifi cantly increased 

compared with controls who did not have acute gastroenteritis 

(odds ratio, 3.12; 95 %  confi dence interval 1.99 – 5.04) ( 13 ). 

 Notably, an increased risk for IBS does not appear to be confi ned 

to bacterial gastroenteritis.  Giardia  infection has been associated 

with an increased risk for IBS ( 14 ). In 2007, Marshall  et al.  ( 8 ) 

published a report of a prospective study conducted aft er a large 

outbreak of acute gastroenteritis at a medical meeting attributable 

to food-borne norovirus. Among the 89 subjects who experienced 

gastroenteritis during the outbreak, 23.6 %  reported symptoms 

consistent with postinfectious IBS at 3 months, compared with 

3.4 %  of those who remained well during the outbreak. At 6, 12, and 

24 months, the prevalence of IBS was similar among exposed vs. 

nonexposed individuals, suggesting that postinfectious IBS aft er 

presumptive viral gastroenteritis may be more transient than aft er 

bacterial dysentery. 

 Recently, a study using medical encounter data from the US 

military assessed the relationship between functional gastrointes-

tinal disorders (including IBS, functional constipation, functional 

diarrhea, and dyspepsia) and infectious gastroenteritis ( 15 )). 

A signifi cant association was identifi ed between infectious gastro-

enteritis and all functional gastrointestinal disorders (odds ratio, 

2.64;  P     <    0.001). Th e risk for functional diarrhea was most clearly 

elevated (odds ratio, 6.28;  P     <    0.001), as was the risk for IBS (odds 

ratio, 3.72;  P     <    0.001). Only moderate associations were identifi ed 

for functional constipation (odds ratio, 2.15;  P     <    0.001) and dys-

pepsia (odds ratio, 2.39;  P     <    0.001). Th ere was a strong relationship 

between the prevalence of functional gastrointestinal disorders 

and time aft er initial infection ( Figure 1   ), with the strongest evi-

dence of persistence for IBS. 

 Meta-analyses have confi rmed an increased risk for IBS follow-

ing infectious gastroenteritis ( 16,17 ). In an analysis of eight stud-

ies, the median prevalence of IBS in all patients with a previous 

episode of infectious gastroenteritis was 9.8 %  as compared with 

1.2 %  in control groups  (16)   . Patients with an episode of infectious 

gastroenteritis were at 7.3-fold increased risk for developing IBS 

compared with the uninfected cohort. 

 A 2005 study elucidated the relationship between infection and 

functional dyspepsia ( 18 ). Th e study included 1,878 participants, 

of whom 677 had experienced acute gastroenteritis due to  Salmo-

nella enteritidis . Although the prevalence of dyspepsia was simi-

lar in cases and controls before the outbreak (2.5 %  vs. 3.8 % ), at 

3 months, the respective prevalences were 17.7 and 2.0 % ; at 12 

months, the number of case patients with dyspepsia remained 

substantially higher than among control patients (13.4 %  vs. 2.6 % ; 

 Figure 2 ). Th ere was signifi cant overlap between symptoms of 

IBS and dyspepsia, such that at 12 months, 36 %  of patients had 

symptoms of both disorders, whereas 43 %  had dyspepsia alone 

and 21 %  had IBS alone. Th ese data may suggest that there is a 

fundamental pathophysiologic underpinning for postinfectious 

dyspepsia and IBS. 

 Ford  et al.  ( 19 ) examined the prevalence of uninvestigated dys-

pepsia in a cohort of individuals, some of whom were exposed to 

bacterial dysentery. Of the 1,088 individuals who provided data 

for the analysis, 706 had reported acute gastroenteritis. At 8 years, 

patients with an episode of acute gastroenteritis were more than 

twofold more likely to have dyspepsia.   

  Figure 1 .         Prevalence of functional gastrointestinal disorder – associated 
medical visits after  initial  diagnosis of acute gastroenteritis among US 
military service members ( 21 ).   
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 Risk factors for postinfectious functional gastrointestinal 
disorders 
 A number of host risk factors — and protective factors — have 

been identifi ed for postinfectious IBS. In the study conducted 

by Marshall  et al.  ( 13 ) (described above), biologic risk factors 

for persistent IBS at 8 years aft er an episode of bacterial gastro-

enteritis included female gender ( P     <    0.001); abdominal cramps 

( P     =    0.004), fever ( P     =    0.002), or blood in stools during the acute 

illness ( P     =    0.009); diarrhea  ≥ 6 days ( P     =    0.031); and a peak stool 

frequency     >    10 / day ( P     =    0.005). In a separate study, tobacco use 

conferred a 4.8-fold increased risk for postinfectious IBS ( 20 ). 

Interestingly, being older than 60 years appears to be associated 

with a protective eff ect (adjusted relative risk, 0.36) ( 7 ). Among 

patients with postinfectious functional dyspepsia, female gender 

( P     =    0.051), vomiting during the acute episode ( P     =    0.003), and a 

higher number of days with abdominal pain ( P     =    0.001) were posi-

tively correlated with the development of dyspepsia ( 18 ). Notably, 

when compared with unspecifi ed-onset dyspepsia, postinfectious 

dyspepsia is associated with earlier satiety and more weight loss, 

nausea, and vomiting ( 4 ). 

 Although biological factors are certainly important in the gen-

esis of postinfectious functional gastrointestinal disorders, psy-

chological factors may also play an important role. In the study 

conducted by Marshall  et al.  ( 13 ), pre-existing anxiety or depres-

sion was a strong ( P     =    0.016) risk factor for the development of IBS 

( 13 ). Similarly, a second study found that patients with postinfec-

tious IBS reported signifi cantly more negative life events and had 

higher hypochondriasis scores than patients without IBS; in fact, 

these psychological factors more clearly predicted postinfectious 

IBS than various biologic factors ( 21 ).   

 Pathophysiology of postinfectious IBS 
 Th e pathophysiology of postinfectious IBS is likely to be multi-

factorial. An early study found that, relative to controls, patients 

had increased rectal sensitivity and decreased rectal compliance 2 

years aft er an episode of salmonella gastroenteritis ( 22 ). Similarly, 

Gwee  et al.  ( 21 ) demonstrated rectal hypersensitivity and hyper-

reactivity, as well as rapid colonic transit, in patients previously 

hospitalized for infectious gastroenteritis compared with controls. 

A small, retrospective 1997 study suggested that some patients 

with IBS may display bile acid malabsorption and that these 

patients respond positively to treatment with bile acid seques-

trants ( 23 ). However, these results have not been confi rmed in a 

larger prospective study. A number of changes in the gut mucosa 

have also been demonstrated in patients with postinfectious IBS, 

for example, enteroendocrine cell and T-lymphocyte numbers, as 

well as gut permeability, are markedly increased for  ≥ 1 year fol-

lowing  Campylobacter  enteritis  (24)   . 

 Risk factors for postinfectious IBS may provide clues to its under-

lying pathophysiology, even if the mechanisms underlying those 

risk factors remain incompletely understood. Th e inverse relation-

ship between age and risk for postinfectious IBS may suggest a role 

for an aberrant immune response in the genesis of this condition, 

in that older individuals are generally less immunoreactive than 

younger individuals. Th e relationship between psychological and 

behavioral issues and IBS is telling in that they may relate to our 

current understanding of the pathophysiology of postinfectious 

IBS. For example, stress increases intestinal permeability ( 25 ) and 

depression increases vulnerability to infl ammatory stimuli ( 26 ). 

Th ese factors may result in an enhanced infl ammatory response 

to the acute infection, thereby predisposing to the development of 

longer-term gut dysfunction. 

 Four genetic variants have been identifi ed that may be associ-

ated with postinfectious IBS. Two variants are located in Toll-like 

receptor-9 that encodes a pattern recognition receptor expressed 

by monocytes / macrophages, plasmacytoid dendritic cells, and 

B lymphocytes that are specifi c for unmethylated CpG oligode-

oxynucleotide DNA, a prominent bacterial pathogen-associated 

molecular pattern as well as the gene encoding the secretion of 

the cytokine IL-1 β   (27) . Additional variants have been identifi ed 

in CDH1, which, as a tight junction protein, plays a key role in 

epithelial barrier function, as well as the cytokine interleukin-6. 

Th ese data are consistent with both abnormal activation of the 

immune system and increased intestinal permeability in postin-

fectious IBS. Additional evidence for an altered immune response 

in postinfectious IBS comes from a study by Gwee  et al.  ( 28 ) 

showing that levels of colonic mucosal interleukin-1 β  mRNA 

were signifi cantly higher during gastroenteritis in individuals who 

subsequently developed IBS compared with those who recov-

ered completely. Furthermore, at 3 months aft er infection, those 

patients who developed IBS did not downregulate IL-1 β  mRNA 

levels, suggesting ineffi  cient control of the acute infl ammatory 

response to the initial infection. 

 To date, no studies have profi led the microbiota in patients with 

postinfectious IBS. Recently, published data on the microbiota in 

IBS patients without a specifi ed history of a precipitating infection 

have not identifi ed a microbiotal  “ signature ”  other than a frequent 

reduction in  Lactobacillus  species. However, an emerging trend is 

a reduction in bacterial diversity and instability of the microbiota 

over time (for review see Salonen  et al. ( 29 )) Th e latter is of poten-

tial importance in that animal-based studies have shown that per-

turbation of a previously stable microbiota leads to changes in gut 

function ( 30 ) and behavior ( 31 ). Th e latter may be important given 

the association of psychiatric morbidity with postinfectious IBS.   

  Figure 2 .         Changes in the prevalence of dyspepsia over time among 
patients experiencing an acute episode of gastroenteritis due to  Salmonella 
enteritidis  (reprinted from ref. 17   with permission from Elsevier).  
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 Pathophysiology of postinfectious dyspepsia 
 It is generally accepted that functional dyspepsia is a heteroge-

neous disorder with diff erent pathophysiologic mechanisms con-

tributing to the symptom pattern. Putative mechanisms currently 

proposed include delayed gastric emptying, impaired gastric 

accommodation to a meal, hypersensitivity to gastric distention, 

altered duodenal sensitivity to lipids or acid, abnormal duode-

nojejunal motility, and others. Among the pathogenetic factors 

implicated are genetic susceptibility,  Helicobacter pylori  status, 

acute gastrointestinal infections, and psychosocial factors ( 32 ). 

Whether postinfectious dyspepsia pathophysiology diff ers from 

that of idiopathic dyspepsia is not clear. 

 Although recent studies have investigated various pathophysio-

logical mechanisms, the pathogenesis of postinfectious dyspepsia 

remains obscure. Based on current data, the pathophysiology of 

postinfectious dyspepsia bears some resemblance to postinfec-

tious IBS but also has some discrepancies. Moreover, results might 

be diff erent depending on the investigated site (stomach or duo-

denum) and the off ending agent (bacteria, protozoa, or virus). 

Most previous studies of postinfectious functional gastrointestinal 

diseases have focused on bacterial causes of gastroenteritis, which 

are characterized by infl ammation and mucosal tissue destruc-

tion. However, they may occur also aft er  Giardia lamblia  infection 

( 14 ) and viral gastroenteritis ( 8 ) where infl ammation is mild or 

absent. Another controversial issue is how an infection involv-

ing a given segment of the gut (i.e., the colon) is able to induce 

chronic symptoms that seem to correspond to another part of 

the digestive system (i.e., dyspepsia). Several explanations come 

up: fi rst, it is possible that the infl ammation (or microinfl amma-

tion) induced by the infective agent extends to other gut areas 

apparently not aff ected; second, enteroenteral refl exes might be 

induced, or impaired, producing motor or sensorial abnormali-

ties of noninfl amed zones; and third, central mechanisms such as 

hypersensitivity, hypervigilance, or descending sensorial inhibi-

tion loss could be involved and related to psychological factors 

including anxiety, depression, or somatization.  Figure 3  shows 

diff erent hypotheses trying to explain postinfectious dyspepsia 

pathophysiology. 

 An early study suggested that there is no diff erence between 

patients with postinfectious dyspepsia and unspecifi ed-onset dys-

pepsia in terms of  H. pylori  infection, gastric emptying, or gastric 

sensitivity; however, there was a signifi cant diff erence between 

the two groups in impaired postprandial fundic accommodation 

(67 %  vs. 30 % , respectively;  P     <    0.05) ( 4 ). More recently, Dizdar 

 et al.  ( 33 ) demonstrated gastric hyperalgesia, reduced gastric 

accommodation of liquid, and delayed gastric emptying in patients 

with postinfectious dyspepsia aft er  G. lamblia  infection. 

 A recent study found the degree of histological duodenitis in bac-

terial postinfectious dyspepsia to be signifi cantly higher than that 

found in healthy volunteers and correlate with epigastric burning; 

however, no correlation was found with gastric emptying values 

( 34 ). Th ese authors also observed that CCR2-positive macrophage 

and eosinophil counts were signifi cantly increased. According to 

these fi ndings and previous studies ( 35,36 ), the researchers spec-

ulate that CCR2-positive macrophages-derived prostaglandins 

might lead to clinical symptoms through increasing the sensitivity 

of nerve terminals. 

 Noteworthy, some other studies found only discrete changes 

in the cellular immunological response following a previous 

presumed infl ammatory event ( 37 ): no increase in intraepithe-

lial lynphocites or enterochromaffi  ne cells but presence of focal 

aggregates of CD8    +     T cells, decreased CD4    +     cells, and increased 

macro phage counts surrounding the crypts. It is conceivable that 

these changes may contribute to symptom generation, either by 

direct interaction with nociceptive pathways or by infl uencing 

the normal physiology (including delayed gastric emptying and 

impaired gastric accommodation). On the other hand, low-grade 

lymphocytic and neutrophil infi ltration in the antral mucosa and 

increases in other infl ammatory components including entero-

chromaffi  n-like cells and mast cells have been observed by others, 

suggesting that changes in histamine, tryptase, and 5-hydroxy-

tryptamine (5-HT) could be biological mechanisms inducing 

gastro intestinal disturbances aft er gastrointestinal infections  (38)   . 

In addition, these investigators observed in postinfectious dys-

pepsia the numbers of activated mast cells and enterochromaffi  ne 

cells in close proximity to the nerves to be signifi cantly higher than 

in those with nonspecifi c functional dyspepsia or controls. Th is was 

consistent with the notion that proliferation and activation of both 

cell types adjacent to the nerves in postinfectious functional dys-

pepsia may lead to visceral hypersensitivity through a direct eff ect 

on perception ( 39 ). However, Mearin  et al.  ( 40 ) published that 

  Figure 3 .         Several pathophysiological mechanisms might be involved in 
postinfectious dyspepsia. Symptoms could be directly ( * ) produced by 
gastric or duodenal infl ammatory or immunological changes ( nn ). It is 
also possible that the infl ammation (or microinfl ammation) induced by 
the infective agent extends to other gut areas apparently not affected or 
that enteroenteral refl exes are induced, or impaired, producing motor or 
sensorial abnormalities of noninfl amed zones. Central mechanisms such 
as hypersensitivity, hypervigilance, or descending sensorial inhibition loss 
could be involved and related to psychological factors. Circulating peptides 
may also contribute to symptom generation, either by direct interaction 
with nociceptive pathways or by infl uencing the normal physiology 
(including delayed gastric emptying and impaired gastric accommodation). 
5-HT, 5-hydroxytryptamine; CCK, cholecystokinin.  
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with IBS ( 43,44 ). Probiotics — discussed in detail in the article by 

Ringel and colleagues in this supplement — have the potential to 

alter the infl ammatory response seen in patients with IBS and 

have been demonstrated to be eff ective for certain symptoms of 

IBS ( 45 ). Recently, a number of studies have been conducted that 

evaluate manipulation of the gut microbiota with the nonabsorb-

able antibiotic rifaximin ( 41 ). In a general population of patients 

with IBS without constipation, a 2-week course of rifaximin was 

eff ective for at least 10 additional weeks in the global relief of IBS 

symptoms ( 46 ). 

 Prevention of the development of postinfectious IBS altogether 

is an interesting possibility that deserves further exploration. Ini-

tial evidence from a rat model is promising ( 47 ). In this model, rats 

were randomly assigned to prophylaxis with rifaximin for 3 days, 

starting 1 day before gavage with  C. jejuni . Th e mean duration 

of stool shedding of  C. jejuni  was lower in the rifaximin-treated 

group (10.3 days) compared with the control group (12.6 days). 

At 3 months, treated rats had less variability in stool percentage 

wet weight ( P     <    0.01) and improved stool consistency ( P     <    0.00001) 

compared with controls. 

 In addition, the presence of continued immune activation in 

postinfectious IBS raises the question as to whether anti-infl am-

matory medication might suppress or even reverse postinfec-

tious IBS if provided soon aft er the onset of symptoms following 

recovery from the infection. A previous animal study showed that 

persistent gut dysfunction could be reversed by a short course 

of corticosteroid administered aft er infection ( 48 ). However, as 

indicated previously, a clinical study of a short course of a corti-

costeroid was insuffi  ciently powered to detect changes in patients 

with mild postinfectious IBS symptoms following a short course 

of corticosteroid ( 41 ).   

 Treatment of postinfectious functional dyspepsia 
 Th ere appears to be some diff erence in response to medication 

among patients with postinfectious functional dyspepsia compared 

with those with disease of unspecifi ed origins. Specifi cally, 

sumatriptan appears to relax the stomach in controls and patients 

with unspecifi ed-onset dyspepsia, but not in patients with postin-

fectious dyspepsia. Th ese data suggest dysfunction at the level of 

gastric nitrergic neurons ( 4 ).   

 Unanswered questions and future directions 
 Th e fact that bacterial exposure and increased intestinal per-

meability have long been associated with infl ammatory bowel 

diseases (IBD) and that these are features of postinfectious IBS 

raises concern that certain postinfectious IBS patients may be 

at risk for IBD. Th e presence of immune activation and low-

grade infl ammation, together with genetic abnormalities similar 

to those associated with IBD risk, prompt consideration of the 

notion that postinfectious IBS may be a  forme fruste  or a prodro-

mal syndrome of IBD. A review of a large number of patients with 

postinfectious IBS 8 years aft er water contamination in the Cana-

dian town of Walkerton, Ontario, suggests a higher than expected 

incidence of Crohn ’ s disease and warrants ongoing surveillance of 

this population ( 49 ). 

3 years aft er  Salmonella  acute gastroenteritis, the observed changes 

in the mast cell / nerve fi ber anatomical interactions, in the stom-

ach or in the colon, were not related to the presence of dyspepsia 

or IBS but to the infection itself. 

 A very interesting model to investigate postinfectious IBS and 

functional dyspepsia pathogenesis is that involving protozoan 

origin. Th us,  G. lamblia  resides in the lumen and attaches to the 

epithelium, but does not invade the mucosa and only occasion-

ally causes mucosal infl ammation. Dizdar  et al.  ( 33 ) found that 

patients with persisting abdominal symptoms aft er  Giardia  infec-

tion had lower number of 5-HT-containing enterochromaffi  n 

cells in duodenal mucosa as well as lower plasma 5-HT during 

a meal, but cholecystokinin-containing cells were increased and 

postprandial plasma cholecystokinin tended to be elevated. Th e 

authors concluded that cholecystokinin could have an important 

role in generating symptoms in patients with  Giardia -induced 

postinfectious functional gastrointestinal diseases, whereas 5-HT 

seems less important. 

 Psychological factors also seem to play a role in postinfectious 

dyspepsia. Life events occurring during or aft er an infection are 

believed to be important cofactors for the development of postin-

fectious gut dysfunction. It has been published that the only clear 

diff erence between subjects who suff ered from an acute gastroen-

teritis and developed chronic dyspepsia and those who did not was 

the presence of higher anxiety and somatization levels ( 40 ).   

 Treatment of postinfectious functional gastrointestinal disorders 
 It is beyond the scope of this review to discuss all of the spe-

cifi c treatments available for the management of IBS. A small 

study ( N     =    29) specifi cally examined treatment of patients with 

postinfectious IBS. In this study, patients with postinfectious IBS 

were randomized to 3 weeks of oral prednisolone (30   mg / day) 

or placebo ( 41 ). Th ere were no changes in enterochromaffi  n cell 

counts, although lamina propria T-lymphocyte counts decreased. 

Treatment did not have any eff ects on symptoms of IBS; however, 

it should be noted that treatment was initiated  ≥ 3 months aft er 

acute gastroenteritis. In a second small ( N     =    61) study, patients 

meeting Rome III criteria for IBS with diarrhea, including 

18 patients with postinfectious IBS, received mesalazine 800   mg 

3 times daily for 30 days. Among patients with postinfectious IBS, 

there was a signifi cant reduction from baseline in total symptom 

scores, stool frequency, abdominal pain, and abdominal disten-

sion ( P     <    0.0001 for all comparisons) ( 42 ). However, this study 

has some important limitations (open, noncomparative, and 

nonblinded), and the results should be confi rmed in other well-

designed investigations. 

 However, if postinfectious IBS leads to, or is a result of, an alter-

ation in gut microbiota composition, several treatment modali-

ties are available that may benefi cially aff ect bacterial populations 

or physiology and have been demonstrated to relieve symptoms 

in general populations of patients with IBS. As discussed else-

where in this supplement, dietary changes can infl uence the 

composition of the gut microbiota; in particular, restriction of 

FODMAPs (fermentable oligo-, di-, monosaccharides, and poly-

ols) has been demonstrated to be benefi cial in a subset of patients 
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 Accumulating evidence clearly links bacterial, viral, and para-

sitic infections with the long-term development of functional gas-

trointestinal disorders (a conceptual model is shown in  Figure 4 ). 

Given the frequency with which patients develop postinfectious 

IBS, functional dyspepsia, and other functional gastrointestinal 

disorders, it is worthwhile to rethink the treatment paradigm for 

infectious gastroenteritis, which is conventionally considered a 

transient, though oft en serious, disease state. Preliminary evi-

dence in animals suggests that prompt antibiotic use may have the 

potential to reduce or attenuate the development of postinfectious 

gastrointestinal disorders. Intestinal dysbiosis and specifi c changes 

in the gut microbiota resulting from gastroenteritis or antibiotics, 

although an attractive hypothesis to explain postinfectious IBS, 

remain uncharacterized in patients. Ultimately, diff erences dem-

onstrated in the gut fl ora may be diffi  cult to interpret or translate 

into therapy. 

 In contrast, low-grade infl ammation and intestinal immune 

activation has been identifi ed in patients with postinfectious 

IBS, suggesting that a disordered / prolonged immune response to 

the initial infection may, in fact, be responsible for eliciting and 

maintaining gastrointestinal symptoms over the long term. 

Although strong evidence supporting the use of anti-infl ammatory 

treatment in postinfectious IBS is currently lacking, these data 

prompt consideration of well-designed clinical trials to evaluate 

the therapeutic benefi t of anti-infl ammatory treatment with, for 

example, low-dose steroids, 5-aminosalicylic acid agents, or pro-

biotics following recovery from infectious gastroenteritis. Risk 

assessment tools that have recently been examined ( 50 ) may help 

accurately target aggressive anti-infl ammatory treatment follow-

ing an episode of acute gastroenteritis.       
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