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Abstract

A sequence of consensus-based Rome criteria for irritable bowel syndrome (IBS) has been 

published since 1989. The fundamental definition based on abdominal pain in association with 

bowel dysfunction has been consistent. However, two major changes occurred in the Rome II and 

IV criteria. The former change involved “splitting off” of symptoms that were not consistently 

associated with pain, such as functional, constipation, diarrhea, and bloating. In Rome IV, the main 

changes were the exclusion of discomfort (in contrast to pain) and the more stringent frequency 

criteria for the pain to be eligible for diagnosis of IBS (specifically, on average, at least 1 day per 

week in the last 3 months). Validation studies of the consensus, symptom-based criteria have 

identified multiple deficiencies that question the rationale for “splitting” the different syndromes, 

and favor a simpler identification of the classical symptoms of abdominal pain, bowel dysfunction, 

and bloating, and exclusion of alarm symptoms. Advances in the identification of actionable 

biomarkers related to the symptoms suggestive of functional gastrointestinal disorders have the 

potential to usher a change in practice from positive diagnosis of symptom complexes followed by 

empirical treatment to identification of the mechanisms causing the symptoms and targeted 

therapy.
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1 | INTRODUCTION

The concept of positive diagnosis of irritable bowel syndrome (IBS) based on symptoms 

kicked off with studies from the University of Bristol; Manning et al identified 4 symptoms 

that were clearly more common in patients with IBS: abdominal distension as evidenced by 

tight clothing or visible appearance; pain relief with bowel action; more frequent stools with 

the onset of pain; and looser stools with the onset of pain.1

Justification for the development of symptom-based criteria for irritable bowel syndrome is 

based on the perspectives of several stakeholders: From the patient perspective, effective 
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diagnostic criteria would be expected to improve outcomes by enabling clinicians to 

diagnose and choose treatments that are likely to be effective. For researchers, accepted 

criteria would be expected to stratify patient cohorts for research studies. For industry 

involved in the development of novel approaches to treatment, the availability of effective, 

evidence-based criteria enables the development of such treatments and convinces regulators 

and payers that functional gastrointestinal disorders and, specifically, irritable bowel 

syndrome are real disorders that are amenable to efficacious treatments. A sequence of 

consensus-based Rome criteria for IBS has been published since 19892–5 (Table 1). The 

fundamental definition based on abdominal pain in association with bowel dysfunction has 

been consistent. However, 2 major changes occurred in the Rome II and IV criteria. The 

former change involved “splitting off” of symptoms that were not consistently associated 

with pain, such as functional, constipation, diarrhea, and bloating. In Rome IV, the main 

changes have been the exclusion of discomfort (in contrast to pain) and the more stringent 

frequency criteria for the pain to be eligible for diagnosis of IBS (specifically, on average, at 

least 1 day per week in the last 3 months).

The consensus criteria for IBS were pivotal 3 decades ago for establishing positive clinical 

diagnosis of IBS based on symptoms. Epidemiological and clinical studies now call for a 

less stringent subclassification of symptoms and more thorough clinical evaluation of 

dysfunctions causing the primary symptoms, with the opportunity to individualize treatment. 

This review appraises important observations over the past 3 decades that evaluated the 

performance and utility of the stringent Rome criteria in clinical practice and in 

epidemiological studies.

2 | OVERLAP AND TRANSITION OF SYMPTOMS AND SYMPTOM 

COMPLEXES: “TO SPLIT” OR “NOT TO SPLIT”

A major initiative that started in the Rome II criteria was the splitting off of conditions that 

were deemed to be non-IBS (functional abdominal bloating, functional constipation, and 

functional diarrhea) from IBS. Rome III subcategorized IBS based on predominant stool 

pattern, that is, IBS-constipation (IBS-C), IBS-diarrhea (IBS-D), IBS-mixed (IBS-M), and 

unsubtyped IBS.

Since those modifications to the Rome criteria, several studies have documented the overlap 

of symptoms suggestive of functional gastrointestinal disorders with IBS6 (Figure 1). In 

addition, it has become clear that, in the same patient, there could be a transition of the 

symptoms over time, such that a patient may bridge the separation between “diagnostic” 

entities. This is most clearly documented in transitions from IBS-D to IBS-M, or from both 

of these entities to functional diarrhea.6,7 Another example is the transition from IBS-C to 

functional constipation. In these transitions, a minor alteration in a patient’s perception of 

the bowel function or the reduced experience of pain may be sufficient for metamorphosis of 

the diagnoses between the mentioned categories. An additional confounder is appreciated by 

the differences in definitions of pain in the context of IBS in Rome III and Rome IV,8 which 

reduced the prevalence of IBS by half among adults in the United States, Canada, and the 

UK, but increased the prevalence of functional constipation and functional diarrhea.
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An informative example based on a clinical study has questioned the rationale for splitting 

IBS-D and functional diarrhea, given similarities in clinical and psychosocial characteristics 

of patients in these 2 entities.9 Thus, an analysis of 48 patients with functional diarrhea and 

49 patients with IBS-D at Beth Israel Hospital, Boston, showed no significant differences in 

the clinical symptoms of the 2 groups other than pain and discomfort (which are implicit, 

based on the definitions of the groups). In addition to the lack of differences in the clinical 

symptoms, these 2 groups of patients manifested similar scores of anxiety, depression, sleep 

disturbance, and somatization, leading the investigators to conclude that the 2 entities are in 

a continuum.9

In summary, the accumulated evidence in the literature points to the redundancy that has 

followed the splitting of the main bowel function-related disorders, and argues in favor of a 

clinicophysiological appraisal, particularly for patients presenting with chronic functional 

constipation or diarrhea in the absence of alarm symptoms. By the same token, it is relevant 

to note that there is no current fda-approved drug for chronic functional abdominal pain, and 

in the future, it is essential to use criteria such as those in Rome III to identify patients with 

functional abdominal pain, to develop robust patient response outcome endpoints and, 

thereby, appraise the efficacy of candidate visceral analgesics such as those reviewed 

elsewhere.10,11

3 | IMPRECISION OF SYMPTOM CRITERIA USED TO SUBCATEGORIZE 

PATIENTS WITH CONSTIPATION: THE NEED TO IMPROVE THE 

CHARACTERIZATION OF PATIENTS WITH CONSTIPATION

There are several symptoms that are included in both “diagnostic criteria” of functional 

constipation that are highly suggestive of associated rectal evacuation disorders. Clinical 

experience and clinical trials have demonstrated that the latter patients respond best to 

retraining of the evacuation process, whether this is delivered in home or in the office, or it 

includes electromyography or transanal electrostimulation or sensation retraining.12–14 More 

importantly, it is clear that patients with constipation due to dyssynergic defecation respond 

better to biofeedback retraining than to standard treatment for constipation,15,16 specifically 

diet, exercise, and laxative or diazepam. The symptoms suggestive of dyssynergic defecation 

that are included in the criteria for functional constipation or in the inclusion criteria for 

pharmacological studies17 based on “modified Rome criteria” are straining, sensation of 

incomplete evacuation, sensation of anorectal obstruction, or manual maneuvers to facilitate 

defecation (eg, digital evacuation, support of the pelvic floor) in >25% of defecations. 

Failure to recognize such symptoms as part of pelvic floor dyssynergia, or descending 

perineum syndrome, or an anatomical cause of impaired defecation (eg, mucosal prolapse or 

rectocele), and attributing such symptoms to functional constipation (or to transitioning 

diagnosis of IBS-C) could represent a missed opportunity for effective management.

In summary, it is essential to tease out, in greater detail, symptoms that are highly suggestive 

of rectal evacuation disorders in the appraisal of patients who present with chronic 

functional constipation, so that such patients may be appropriately investigated and 

managed.
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4 | THE IMPACT OF VARIABLE PAIN SEVERITY IN DIFFERENT ROME 

CRITERIA ON DIAGNOSIS

The emphasis on pain rather than discomfort and the greater stringency regarding the 

frequency of pain in the Rome IV definition of IBS have resulted in halving the prevalence 

of IBS7 and have led to “reclassification” of patients from IBS to other functional bowel 

disorders. It is even more relevant to note that the requirement for recurrent abdominal pain, 

on average, at least 1 day per week in the Rome IV criteria has “enriched” the IBS cohort 

with patients with more severe symptoms, and with higher-level somatization, mood, and 

psychological disorders,18–20 and has led to the same patients being reclassified into 

different subcategories of lower functional gastrointestinal disorders. This is supported by 

several independent studies, 3 of which are described in more detail below.

Firstly, among 542 Swedish patients, 15% of IBS patients who were positive on Rome III 

criteria were negative on Rome IV criteria. Rome IV–positive patients were significantly 

more likely to be female, have poorer quality of life, and have greater pain severity, bloating, 

somatization, fatigue, and rectal sensitivity than Rome IV–negative patients.18

Secondly, in a cross-sectional survey of 1368 individuals in the United Kingdom who self-

identify as having IBS, applying the Rome IV criteria instead of Rome III reduced the 

proportion of patients who would receive a diagnosis of IBS from almost 79% (fulfilling 

Rome III criteria) to 51% (positive based on Rome IV criteria). Individuals with Rome IV–

defined IBS had more severe symptoms and higher levels of mood disorder and poorer 

psychological health, compared with people who only met the Rome III criteria for IBS. 

Moreover, agreement between the Rome III and Rome IV criteria was only moderate [Kappa 

(0.50)]. Among those 269 who no longer had IBS according to the Rome IV criteria, 11.5% 

met Rome IV criteria for functional constipation, 41.3% for functional diarrhea, 23.8% for 

functional abdominal bloating or distension, and 23.4% for an unspecified functional bowel 

disorder.19 This is consistent with the analysis of Palsson et al who reported that those Rome 

III–positive patients from the United States, Canada, and the UK who did not fulfill Rome 

IV criteria for IBS were classified as 23.7% functional constipation, 15.9% functional 

diarrhea, 9.3% functional abdominal bloating or distension, 18.3% an unspecified functional 

bowel disorder, 28.1% no bowel disorder, and 4.8% opioid-induced constipation.8

Thirdly, a study was conducted in the Netherlands in 404 patients who were positive for IBS 

by Rome III criteria and underwent a 14-day daily diary assessment of symptoms, and the 

Hospital Anxiety and Depression (HAD) and quality of life questionnaires. In this study, the 

patients who fulfilled Rome IV criteria were more often female, younger, recruited from 

secondary/tertiary care, had higher abdominal pain scores and gastrointestinal symptom 

severity, higher psychological symptom scores, and lower quality of life compared with 

Rome IV–negative subjects.20

In summary, while it could be argued that the more stringent Rome IV criteria have achieved 

the objective of reducing the overall prevalence of IBS, an unintended consequence is that 

the patients fulfilling the classical criteria for IBS may be denied treatments that are 
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approved by regulatory agencies, based on clinical trials performed using Rome II and Rome 

III criteria for IBS.

5 | DIAGNOSTIC PERFORMANCE OF SYMPTOM-BASED CRITERIA OF IBS 

IN CLINICAL PRACTICE

The diagnostic performance21 of symptom-based criteria for IBS has been assessed in 318 

consecutive adults with lower gastrointestinal symptoms, all of whom underwent complete 

colonoscopy to cecum or terminal ileum. The sensitivity and specificity of Rome III criteria 

for IBS were 69.6% and 82.0%, respectively, with positive and negative likelihood ratios of 

3.87 and 0.37, respectively. The diagnostic performance was considerably enhanced by 

additional history (nocturnal stools, somatization, and affective disorders) and measurements 

of hemoglobin and CRP. Indeed, individually or in combination, these items enhanced the 

symptom-based Rome III criteria for IBS with positive likelihood ratios to ≥5 (defining a 

potentially useful attribute) and increased specificity to ≥95%: HAD score alone; 

combination of normal hemoglobin and CRP with a high level of somatization; and 

combination of no nocturnal passage of stool with a high level of somatization. This is 

particularly relevant, as screening for anxiety, depression, and somatization is relatively 

easily achieved in clinical practice.

It is intriguing to note that, in 1984, Kruis et al22 proposed a scoring system for the 

diagnosis of IBS incorporating blood count (both hemoglobin level and total leukocyte 

count) and erythrocyte sedimentation rate, in addition to clinical features. The Kruis scoring 

system included features from the case history (abdominal pain, irregular bowel function, 

>2-year history, descriptors of the pain, alternating bowel function, fever > 38.5 degrees 

centigrade during the last week, weight loss > 5 kg in the past 6 months), history of blood in 

the stool, abnormal physical examination, and some basic investigations including 

erythrocyte sedimentation rate (>20 mm in the first hour), hemoglobin (<12 g/dL in females 

and <14 g/dL in males), and leucocytosis > 10 000/μL.

In summary, it is essential to incorporate the recommendations to assess additional history 

(nocturnal stools, somatization, and affective disorders) and measurements of hemoglobin 

and CRP in patients in whom IBS is suspected, in order to enhance the diagnostic capability 

of the symptom-based criteria.

6 | IMPLICATIONS OF CHANGES IN IBS CRITERIA FOR 

PHARMACOLOGICAL TREATMENTS

Splitting the lower functional gastrointestinal disorders (FGIDs) with the same bowel 

dysfunction, for example, IBS-C and functional constipation, was embraced by regulatory 

agencies such as the USA Food and Drug Administration and the European Medicines 

Agency and has essentially doubled the size and increased the costs of drug development 

programs for medications that were ultimately approved for both IBS-C and functional 

(chronic idiopathic) constipation. These drugs include17,23–38 lubiprostone, linaclotide, 

plecanatide, and, initially, tegaserod (which is now only approved for IBS-C).

Camilleri Page 5

Neurogastroenterol Motil. Author manuscript; available in PMC 2020 November 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



It is also relevant to note that the continued modification of the criteria over the decades has 

posed questions as to the applicability of results from prior clinical trials conducted in 

patients who fulfilled an earlier version of the Rome criteria. This would be apparent if one 

were to diagnose clinical patients using the most recent Rome IV criteria for IBS, and utilize 

the evidence from trials of patients who fulfilled Rome III criteria. As indicated above, the 

severity of symptoms and psychological and somatization disorders associated with Rome 

IV–positive patients may render them less likely to respond to treatments based on clinical 

trials conducted in patients with criteria consistent with Rome II or Rome III.

In summary, the regulatory agencies should revisit the question as to whether duplication of 

drug development programs is really warranted in the context of lower functional 

gastrointestinal disorders associated with constipation or diarrhea.

7 | LOOKING BACK AND THE STRAIGHT WAY FORWARD FROM ROME 

CRITERIA

A comment39 published in 1998 after Rome II criteria were communicated seems to still be 

appropriate: “The benefits from their application in research have been quite apparent to 

investigators in the field, to regulatory agencies, and to the pharmaceutical industry as they 

have, to some extent, facilitated communication and clarified the inclusion criteria for 

clinical trials.” However, even then, a number of deficiencies were identified: Firstly, the 

specificities of symptoms were intrinsically low, necessitating exclusion of organic (eg, 

mucosal) diseases; secondly, that “functional” disorders may result from structural disorders 

such as excessive perineal descent or failure of puborectalis relaxation; thirdly, that Rome 

criteria impose “arbitrary constraints” such as the percentage of times a symptom has to be 

experienced to be considered relevant; and fourthly, recall of frequency of symptoms over a 

6-month period is notoriously inaccurate. Nevertheless, the comment added: “Despite these 

problems, the adoption of these criteria by many investigators and trials has provided a 

welcome, self-imposed discipline on the field of study. This discipline facilitates 

comparisons of results in trials or physiological observations in more mechanistic studies.”

8 | GENERALIZABILITY OF SYMPTOM-BASED CRITERIA

An important initiative of the Rome Foundation is the study of epidemiology of functional 

gastrointestinal disorders. These now include worldwide studies,40 which found that more 

than 40% of persons worldwide have functional gastrointestinal disorders which affect 

quality of life and healthcare use. Such studies and others are also documenting evidence 

that the symptom complexes do not necessarily ring true in Asian populations.41,42

9 | CONCLUSIONS

Three decades after the first iteration of Rome criteria, it is time to acknowledge that there 

have been advances that need to be incorporated into clinical practice and research.
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Firstly, straightening the road from the Rome criteria should start with the appreciation that 

the symptoms and symptom clusters are non-specific and are never going to be diagnostic on 

their own.

Secondly, it is time to incorporate, in patients unresponsive to first-line therapy, recent 

advances in understanding of the mechanisms that result in the dysfunction and associated 

symptoms of constipation, diarrhea, bloating, and pain or discomfort, based on clinical 

research43 and validated actionable biomarkers44 (Figure 2). The latter can be applied in 

clinical practice to identify “organic” disorders of function such as rectal evacuation 

disorders (based on anorectal manometry, balloon expulsion, area of rectal gas, and stool on 

abdominal X-ray), slow transit constipation (based on stool burden on abdominal 

radiography or marker transit), fast transit diarrhea (based on scintigraphy), bile acid 

diarrhea (based on 75SeHCAT retention, 48-h fecal bile acid quantitation, or serum-based 

tests), and carbohydrate maldigestion (based on substrate-breath tests). Identification of the 

specific disorder of function leads to individualized treatment in the clinic, and it may help 

identify participants in clinical trials with greater likelihood to respond to the specific 

pharmacological actions of the trial medication. In addition, identification of the underlying 

mechanism for functional diarrhea or IBS-D using measurements of bile acid malabsorption 

has shown potential to markedly reduced healthcare utilization.45,46

Finally, the appraisal offered in this commentary suggests that there are opportunities for the 

fields of neurogastroenterology and functional gastrointestinal disorders to carefully analyze 

the evidence now available in the literature. This will necessitate revisiting symptom-based 

criteria, incorporating the advances in pathophysiology, diagnosis, and management that 

have transpired in the last 3 decades following the first iteration of the Rome criteria for IBS.
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Key points

• Four versions of Rome criteria for IBS are appraised for their performance 

and utility in clinical practice and in epidemiological studies.

• Validation studies identified multiple deficiencies and favor simple 

identification of abdominal pain, bowel dysfunction, and bloating. Actionable 

biomarkers related to the symptoms have potential to usher in a change in 

practice.

• Practice changes from positive diagnosis of symptom complexes followed by 

empirical treatment to identification of the mechanisms causing the symptoms 

and targeted therapy.
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FIGURE 1. 
Overlap and transitions in IBS (reproduced from references 6–8)
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FIGURE 2. 
Actionable biomarkers of relevance in patients with symptoms suggestive of IBS (adapted 

from ref. 44, Camilleri M, Chedid V. Gut 2020 Apr 8;gutjnl-2019-320325. 10.1136/

gutjnl-2019-320325. Online ahead of print)
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TABLE 1

Summary of Rome I-IV criteria

Rome I. IBS criteria (from ref. 2)

Continuous or recurrent symptoms of:

1. Abdominal pain, relieved with defecation, or associated with a change in frequency or consistency of stool; AND/OR

2. Disturbed defecation (2 or more of): a. Altered stool frequency, b. Altered stool form (hard or loose/watery), c. Altered stool passage 
(straining or urgency, feeling of incomplete evacuation), d. Passage of mucus; USUALLY WITH

3. Bloating or feeling of abdominal distension.

Rome II criteria (from ref. 3)

Functional bowel disorders recognized: irritable bowel syndrome, functional abdominal bloating, functional constipation, functional diarrhea, 
unspecified functional bowel disorder

IBS criteria: At least 12 wk, which need not be consecutive, in the preceding 12 mo of abdominal discomfort or pain that has 2 or 3 features:

1. Relieved with defecation; and/or

2. Onset associated with a change in frequency of stool; and/or

3. Onset associated with a change in form (appearance) of stool.

Rome II “Splitting” of non-IBS criteria: At least 12 wk, which need not be consecutive, in the preceding 12 mo of:

Functional abdominal bloating:

1. Feeling of abdominal fullness, bloating or visible distension; And

2. Insufficient criteria for a diagnosis of functional dyspepsia, IBS, or other functional disorder.

Functional constipation:

1. Straining; 2. Lumpy or hard stools 3. Sensation of incomplete evacuation 4. Sensation of anorectal obstruction/blockade in >1/4 defecations; 
5. Manual maneuvers to facilitate >1/4 defecations (eg, digital, evacuation, support of the pelvic floor); and/or 6. <3 defecations/wk.

Loose stools are not present, and there are sufficient criteria for IBS.

Functional diarrhea:

1. Liquid (mushy) or watery stools;

2. Present > 3/4 of the time; and

3. No abdominal pain.

Rome III (from ref. 4)

Functional bowel disorders recognized: irritable bowel syndrome, functional bloating, functional constipation, functional diarrhea, unspecified 
functional bowel disorder.

IBS: Recurrent abdominal pain or discomfort (an uncomfortable sensation not described as pain) at least 3 days per month in the last 3 mo 
associated with 2 or more of the following:

1. Improvement with defecation

2. Onset associated with a change in frequency of stool

3. Onset associated with a change in form (appearance) of stool

Criteria fulfilled for the last 3 mo with symptom onset ≥6 mo prior to diagnosis.

Subtyping IBS by predominant stool pattern

IBS-C–hard or lumpy stools ≥25% and loose (mushy) or watery stools <25% of BMs

IBS-C–hard or lumpy stools ≥25% and loose (mushy) or watery stools <25% of BMs

IBS-D–loose (mushy) or watery stools ≥ 25% and hard or lumpy stool < 25% of BMs

IBS-M–hard or lumpy stools ≥ 25% and loose (mushy) or watery stools ≥ 25% of BMs

Unsubtyped IBS–insufficient abnormality of stool consistency to meet criteria for IBS-C, D, or M
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Functional Constipation: must include ≥2 of:

Straining during ≥25% of defecations

Lumpy or hard stools in ≥25% of defecations

Sensation of incomplete evacuation for ≥25% of defecations

Sensation of anorectal obstruction for ≥25% of defecations

Manual maneuvers to facilitate ≥25% of defecations (eg, digital, evacuation, support of the pelvic floor)

<3 defecations per week

Loose stools are rarely present without the use of laxatives

Insufficient criteria for IBS

Functional Diarrhea

Loose (mushy) or watery stools without pain in ≥75% of stools

Criteria fulfilled for the last 3 mo with symptom onset ≥6 mo before diagnosis.

Rome IV Bowel Disorders (from ref. 5)

Functional bowel disorders recognized: irritable bowel syndrome, functional abdominal bloating/distension, functional constipation, functional 
diarrhea, unspecified functional bowel disorder, opioid-induced constipation

IBS: Recurrent abdominal pain, on average, at least 1 day per week in the last 3 mo, associated with 2 or more of the following criteria:

1. Related to defecation

2. Associated with a change in frequency of stool

3. Associated with a change in form (appearance) of stool

Criteria fulfilled for the last 3 mo with symptom onset ≥6 mo before diagnosis.

Rome IV Bowel Disorders: Diagnostic Criteria for IBS Subtypes (from ref. 5)

Predominant bowel habits are based on stool form on days with at least 1 abnormal bowel movement.

IBS with predominant constipation (IBS-C)

>25% of BMs with Bristol Stool Form Scale (BSFS) types 1 or 2 and <25% of BMs with BSFS types 6 or 7

IBS with predominant diarrhea (IBS-D)

>25% of BMs with BSFS types 6 or 7 and <25% of BMs with BSFS types 1 or 2

IBS with mixed bowel habits (IBS-M)

>25% of BMs with BSFS types 1 or 2 and >25% of BMs with BSFS types 6 or 7

IBS unclassified (IBS-U)

Meets criteria for IBS, but BMs not accurately categorized into 1 of the 3 groups above.
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