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ABSTRACT

Objectives. Despite being proposed 4 years ago there has been no independent validation study of
the Rome IV criteria forrritable bowel syndrome (IBS). We assesseit therformance for th

diagnosis of IBS in secondary camad compared them with the previous iteration, the Rome llI
criteria.

Design: We collected complete symptom data from consecutive adult patients with suspected IBS
referred to a singleJK clinic. All subjects underwent relatively standardised work-up, watessrs
blinded to symptom status. The reference standard used to confirm IBS was the presence of lower
abdominal pain or discomfort in association with altered stool form or frequency, in a pétemd w
evidence of organic gastrointestinal disease after investigation. Sensitivity, specificity, and positive
and negative likelihood ratiokRs), with 95% confidence intervals (Cls), were calculated for each

of the diagnostic criteria.

Results: The level of agreement between the Rome IV and Rome Il criteria was good tkappa
0.65). Compared with the reference standard, sensitivity and spgafithe Rane |V criteria in

572 patients (431 (7928) female, mean age 36.5 yeangere 82.4% and 82.9% respectively.
Positiveand negative LRs for the Rom¥ kriteria were 4.82 (95% CI 3.30-7.28) and 0.21%435I
0.17-0.26), respectively. The Rome IV criteria performed best in those with IBS with constipation or
mixed bowel habits. In 471 patients (35@.3%) female, mean age 36.7 years), compared with the
reference standard, the sdiviy and specificity of the Rome lll criteria were 85.8% and 65.0%
positive and negative LRs were 2.45 (95% CI 1.90-3.27) and 0.22 (0.16-0.29) respectively.
Incorporating mood and extra-intestinal symptom reporting into diagnostic criteria did not improve
their performance significantly.

Conclusions: The Rome |V criteria performesignificantly better than the Rome Il criteria in
diagnosing IBS in this single centre secondary care study, although the clinical relevance of this is

uncertain.
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STUDY HIGHLIGHTS

What isalready known about this subject
e [rritable bowel syndrome (IBS$ common, but physicians can firtcchallengng to
diagnose.
e Symptom-based diagnostic criteria were developed to facilitate a positive diagnosis of IBS,
but previous studies demonstrate that they perform only modestly.

e The Rome |V criteria are the current gold-standard for diagnosing IBS, but their performance

has not been assessed in an independent validation study.

What arethe new findings?

e The Rome IV criteria were more specific than the Rome lll criteria in diagnosing IBS in
secondary care, in this single centre study.

e The positive likelihood ratio of the Rome IV critenias 4.82 compared with 2.45 with Rome
I, and the 95% confidence intersaround these estimates did not overlap, although the
clinical relevance of this is uncertain.

e The Rome |Vcriteria were significantly more accurate, in terms of the positive likelihood
ratio, in patients with IBS with constipation or mixed bowel habits, compared with those with

IBS with diarrhoea.

How might it impact on clinical practicein the foreseeable future
e The Rome IV criteria should continue to be the gold-standard diagnostic approach to IBS,
although further independent validation studies are required.
e However, physicians consulting with patients with IBS with diarrhoea should remain alert to

organc causes of symptoms before making a diagnofsIBS.



Blacket al. Pagé of 38

INTRODUCTION

Irritable bowel syndrome (IBS) is a functional bowel disorder, or disorder of gut-brain
interaction, (1characterised by abdominal pain, in association with altered stool form or stool
frequency. (2) Although the condition is common, affecting between 4% &oadfltherwise
healthy people in the community at any one time, (3) physicians can find it challenging to diagnose,
because symptoms often overlap with those of organic gastrointestinal conditions, such as coeliac
disease, (4, 5) inflammatory bowel disease, (6) microscopic cOIH®,or bile acid diarrhoea. (10)

Partly because of this uncertainty, symptom-based diagnostic criteria were develoged to he
physicians make a positive diagnosis when climguwith patients with suspected IBS. The
Manning criteria were proposed in the 1970s (11) and, leading on from these, factor analysis studies
demonstraddthat the lower gastrointestimgmptoms thought to make up IBS clustered together.

(12) This ledto the development of thiRome criteria in the 1990s, (13) which have undergone three
subsequent revisions, the most recent being the Rome 1V criteria in 2016. (2) Previous validation
studies of symptom-based diagnostic criteria demongtratéhey perform only modestly in
diagnosing IBS. (14-17) Nevertheless, their use is important to minimise over-investigation, which
can be anxiety-provoking for patients with IBS. (18) In additibthey perfem accuraely, this may

help to reassure patients that the physisidiagnosis of IBS is correct, as well as reducing costs to
the health service of managing the condition.

In moving from the Rome llI criteria to the Rome |V criteria for IBS important changes were
made:the term“abdominal discomfoit was removed from the definition, and the symptom
frequency at which abdominal paieeted to be experienced to meet criteria for IBS was increased
to a minimum of 1 day per week, from 3 days per month. (2) There were two main reasons for these
changes. Firstly,discomfort’ is not an understandable term in many languagesS@8éndly, a
normative survey revealed that using a higher threshold for the fregolealesgiominal pain required

to meet criteria would lead to fewer healthy people in the general population being misclassified as
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having IBS, potentially improving the specificity of the Rome IV criteria compared with their
predecessor. (19)hese changes appear to have led to the Rome |V criteria selecting a group of
patients with IBS with more severe symptoms and higher levels of psychological co-morbidity. (20-
22)

In an initial validation study, performed by the Rome Foundation, sensitivity of the Rome IV
criteria was assessed in more than 800 patients with a functional gastrointestinal disorder, and
estimated to be 6%. (19) In a separate cohoift@most 6000 people from the general population,
specificity was reported to be 97%. (19) Taken together, these results yield a positive likelihood ratio
(LR) for the Rome |V criteria in diagnosing IBS of 21, implying that patients meetisg thigeria
are 21times more likely to have IBS @nto not have IBSHowever, their performance was not
compared with the previous gold-standard, the Rome Il criteriat@ody knowledge, there have
been no independent validation studies performed, to d&emiportant for current diagnostic
criteriafor IBS to have been validated independently, and compared with the previous itéoation,
assess whether the changes made haeednthproved their diagnostic performance. We therefore

validated the Rome IV and Il criteria for IBS sittameously in secondary care.
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METHODS

Participants and Setting

The study was condwsd among individuals newly referred from primary care with suspected
IBS between September 2016 and March 2020. Unselected, consecutive new patierits agesl
referred to our specialist IBS clinic in Leeds Teaching Hospitals NHS Trust, Leeds, UK, were
reciited. The hospital serves a local population of 800,000, and the clinic does not take tertiary
referrals from other centres, but instead provides a pathway to rapid diagnosis and treatment for
patients suspected to have IBS referred by local primary care physicians. Four experienced
gastroenterologists provide their services to this clinic. There were no exclusion criteria, other than
an inability to understand written Engfii All patients were provided with a detailed questionnaire as
part of their clinical assessment at their fagbointment. As these data were collected to guide

treatment in routine clinical practice, ethical approval waseupiined.

Data Collection and Synthesis

Demographic, Symptom, and Mood Data

All demographic, symptom, amdood data were collected prospectivatythe initial clinic
visit, prior to referral for investigationé\ge and gender were recorded, and symptom data captured
using the Rome IV questionnaire for IBS in all patients, (2) and the Rome Il questionnaire in a
subset. (23) The presence or absence of Rome Ill or Rome IV-defined IESswasd according to
the scoring algorithms proposed for use with these questieanéd, 24) detailed in Supplementary
Table 1.We assessed symptom severity using the IBS severity scoring systeéas8B&5)a
validated seveitem selfadministered questionnaire measuring presence, severity, and frequency of

abdominal pain, presence and severity of abdominal distension, satisfaction with bowel habit, and
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degree to which IBS symptoms are affecting, or interferinty, wit person’s life. The maximum

score is 500 points: <75 indicates remission of symptoms; 75-174 mild symptoms; 1moez98ate
symptoms; and 300-500 severe symptoms. Anxiety and depression data were collected using the
hospital anxiety and depression scale (HADS). (26) The total HADS score ranges from a minimum
of 0 to amaximum of 21 for either anxiety or depression. Severity for each was categorised into
normal (total HADS depression or anxiety score 0-7), bordeatinermal (8-10), or abnormal

(>11). We collected extra-intestinal symptom data using the patient health quesgdrth@?HQ-

12), (27) derived from the validated patient health questionnaire-15. (28) The total PHQ-12 score
ranges from a minimum of 0 to a maximum of 24. All questionnaire data were entered into a

database at the initial clinic visit, prior to referral for investigations.

Investigative Work-up

Patients underwent relatively standardised work-up. All patients had full blood count and C-
reactive protein, either prior to referral by their general practitioner, or at their first visit to the clinic.
Coeliac serology was checked in all patients, regardless of predominant bowetdeatiaik.
calprotectin was checked patients aged <40 years who reported diarrhoea, with subsequent
colonoscopy i>100mcg/g. In those agedO yeas with either diarrhoea or a recent change in bowel
habit, a colonoscopy was requested. Colonoscopy waseglsested, at the physiciandiscretion, in
other patients with atypical features, such as nocturnal sympltwespective of age, patients with
diarrhoea underwent 23-seleno-25-homo-tauro-cholic acid (SeHS®&ANINg to exclude bile acid
diarrhoea as a cause for their sympto@isenthe response to bile acid sequestrants is best in those
with moderate to severaldacid diarrhoea, (29) only pants with a SeHCAT retention of <10% at
7 days were classed as having bile acid diarrhoea. Finally, in patients with constipation with
symptoms suggestive of obstructive defaecation, anorectal physiology studies were requested. Any

other investigations, for example faecal elastase or small bowel investigations, including magnetic
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resonance enterography or wireless capsule endoscopy, were at the discretion of the consulting
doctor. The responsible clinicians performing colonoscopic examinations, radiological or physiologic
investigations, or histological interpretation of biopsy specimens recdhbiimded to questionnaire

data. We classified the following findings as being consistent with organic disease after
investigation coeliac disease, Crohn’s disease, ulcerative colitis, inflammatory bowel disease-
unclassifed microscopic colitis, ischaemic colitis, radiation enteritis, colorectal carcinoma, bile acid
diarrhoea, or exocrine pancreatic insufficiency (defined as faecal elastase <200mcg/g). Rirverticul
disease, colorectal adeng, haemorrhoids, or anal fissures were not considered to represent organic
diseaseUsing these data, we were able to classify patients according to the presabsence of

organic gastrointestinal diseaafeer investigation.

Reference Standard
For the Rome |V criteria the reference standard used to define the presence of IBS was the
presence of lower abdominal pain in association withiead stool form or frequency elicited during
the clinical history at the first outpatient clinic appointment, in a patient who exhibited no evidence
of organic gastrointestinal disease after the investigative algorithm described above. For the Rome llI

criteria, this was identical other than including the presence of abdominal pain asa/orfdit.

Statistical Analysis
We measured agreement between the Rome IV and lll criteria for the diagnosis of IBS, and
the reference standard, using the modified Kappa statistic, wheal@ea<0.2 indicates poor
agreement and a value >0.8 indicates very good agreement beyond chance. These statistical analyse:
were performed using SPSS for Windoversion 26.0%PSSnc, Chicago, IL, USA). The primary
aim of the study was to describe thafprmance of the Rome IV criteria for IBS overall, and

accordingto subtype, in evaluating the presence of IBS versus the reference standard. However, we
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also wanted to compare the performance of the Réhueitieria for IBS with the previous iteration

the Rome lll, and assess the impact of incorporating measusesasinal mood and extra-intestinal
symptom reporting, which are both associated with IBS, into the diagnostic criteria. In the case of the
latter we combined the Rome IV or Il criteria with presence of either abnormal levels of anxiety or
depression on the HADS, or with presence of high levels od-exestinal symptom reporting

according to the PHQ-12. The sensitivity, specificity, and positive and negative predictive values,
and their 95% confidence intervals (I iwere calculated for each of these. The posliReand

negative LR, and their 95% Cls, were also calculated. The positive LR is derived from thia:formu
positive LR = sensitivity / (1-specificity), while the negative LR is derived from the formula:

negative LR H(1-sensitivity) / specificityAll these analyses were performed using StatsDirect

version 3.2.10%tatsDirect Ltd., Sale, Cheshire, England
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RESULTS

We recruited all 577 patients attending the clinic during the study period, of whom 436
(75.6%) were female (age range 16 to 88 years; mean age 36.6 years). Of th(3g1%g2
provided sufficient data to ascertain Rome IV IBS symptom status (4324)te®ale, mean age
36.5 years), and 471 (8% Rome Il IBS symptonstatus (35(074.3%) female, mean age 36.7
years). Characteristics of individuals meeting the Rome IV amdeRo criteria are provided in
Table 1. The majority had severe symptoms, according tB®&&ES, and there were high levels of
mood disorders and extra-intestinal symptom reporting, in keeping with a referral population o
patients with IBSThere were 471 individuals who provided sufficient symptom data to examine the
degree of overlap between the Rome IV and lll criteria for IBS, as well as the refdeenleed; of
whom 408 (86.6%) had IBS according to at leastafrthese definitions. The degree of overlap
between th¢hree ae provided in Figure 1. The level of agreement, as measured using the kappa
statistic, between the Rome IV and Il criteria, adlas the reference standard are provided in Table
2. Agreement between the Rome IV and the Rome llI criteria was good (kappa = 0.65); agreement
between the Rome |V criteria and the reference standard was greater tlianRioate 11 .

The proportion of patients undergoing each of the diagnostic tests, and the diagnostic yield is
reported in Table 3. The prevalence of organic findings after investigation in those who met the
Rome IV or Roméll criteria for IBS are detailed in Th4. One case of coeliac diseased one
case of ulcerative proctitis were diagnosed in the clinic, but neither of these patients met either the
Rome IV or Romall criteria for IBS. The commonest organic diagnosis detected among patients
meeting Rome IV or Ro&lll criteria was bile acid diarrhoea, followed by exocrine pancreatic
insufficiency. There was only one case of small bowel Crotisease detected in a 28ayold
patient meeting the Rome |V criteria, and one case of microscopic colitis diagnosed in a 3d-year ol

patient meeting both the Roe IV and lll criteria. Although six patieatmeeting criteria for IBS with
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Table 1. Characteristics of Patients M eeting the Rome |V or Romelll Criteriafor Irritable

Bowel Syndrome.

Met RomelV criteriafor IBS (n

Met Romelll criteriafor IBS(n

= 395) = 355)
Female (%) 300(759) 260(73.2)
Mean age (SD) 35.3(14.0) 35.9 (14.1)
IBS subtype (%)
Constipation 89 (22.8) 76 (21.5)
Diarrhcea 146 (37.3) 135 (382)
Mixed bowel habits 147 (37.6) 134 (38.0)
Unclassified 9(2.3) 8(2.3)
Mean IBS-SSS score (SD) 344.3 (92.9) 318.8 (L01.4)
IBS-SSS severity (%)
Remission 0 (0) 2 (0.6)
Mild 21 (5.5) 34 (9.8)
Moderate 102(26.6) 113 (32.5)
Severe 261 (68.0) 199 (57.2)
Mean HADS anxiety scor e (SD) 106 (4.9) 10.7 (4.7)
HADS anxiety (%)
Normal 110(28.6) 97 (28.2)
Borderline abnormal 77 (20.1) 71 (20.6)
Abnormal 197 (51.3) 176 (51.2)
Mean HADS depression scor e (SD) 7.2@.7) 6.9 (4.6)
HADS depression (%)
Normal 216 (56.7) 200 (58.7)
Borderline abnormal 80(21.0) 71 (20.8)
Abnormal 85(22.3) 70 (20.5)
Mean PHQ-12 score (SD) 10.2 (4.3) 9.8 (43
PHQ-12 severity high (%) 114(29.2) 94 (26.9)
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Table 2. Kappa Statistic for Levels of Agreement Between the Rome IV and 111 Criteria and

the Reference Standard Diagnosis of Irritable Bowel Syndrome After Investigation.

RomeV Romelll Reference standard

criteria criteria diagnosisof IBS
RomelV criteria 0.65 0.55
Romelll criteria 0.65 0.47
Reference standard diagnosis of IBS 0.55 0.47
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Table 3. Investigations Requested in Patients with Suspected | BS.

Investigation Total Number of Patients Number with Organic Disease
(n=577)

Anorectal physiology studies 32(5.5) 6 (18.8)*

Colonoscopy or CT pneumocolon (%) 102 (17.7) 1(1.0

Elastase (%) 18 (3.1) 3(16.7)

Flexible sigmoidoscopy (%) 24 (4.2) 0(0)

SeHCAT scan (%) 99 (17.2) 14 (141)t

*All these patients were also felt to have IBS with constipation and the diagnosis was not revised in
any individual.
tThere were a further four patients with mild bile acid diarrhoea (SeHCAT retention betwe¥#n 10.0

and 14.9%); if these individuadse included the proportion increases to 18.2%.
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Table 4. Prevalence of Organic Disease in Patients M eeting the Rome IV or Romelll Criteria

for Irritable Bowel Syndrome.

Met RomelV criteriafor IBS

Met Romelll criteriafor IBS

(n =395) (n=355)
Total with organic disease (%) 19 (4.8) 17 4.8)
Small bowel Crohn’sdisease (%) 1(0.3) 0 (0)
Microscopic colitis (%) 1(0.3) 1(0.3)
Bile acid diarrhoea (%) 14 (3.5) 13 (3.7)
Moderate (5.0% to 9.9% retention) 9 9
Severe (<5.0% retention) 5 4
Exocrine pancreatic insufficiency (%) 3(0.8) 3(0.8)
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constipation were diagnosed with defaecatory disorders following anorectal physiology studies, in all
cases these were felt to be coexistent with a diagnosis of IBS. The initial diagnosis of IBS was not

revised in any of these patients.

Validation of the RomelV Criteriafor IBS

Among the 572 patients providing complete Rome IV dpmalata, 395 (69%) met the
Rome IV criteria for IBS. Temean age of these 395 individuals was 35.3 years, an(r3@o)
were female. Among the 455 patients withiaghosis of IBS according to the reference standard,
375me the Rome 1V criteria folBS, giving a sensitivity of 82.4% (Table 5). Reasons for these 80
patients with IBS according to the reference standard ndinggbe Rome |V criteria are provided
in Supplementary Table 2. Among 117 abs who were not judged to have IBS according ¢o th
reference standard, 97 did not meet the Rome IV criteria, giving a specificity of 82.9%. The positive
LR of the Rome IV criteria for the diagnosis of IBS was therefore 4.82 (95% CI 3.30 towhil8),
the negative LR was 0.21 (95% CI1 0.17 to 0.26). When performance of thelRameria was
assessed according to subtype, they performed significantly better in predicting a diagnosis of IBS in
patients with IBS with constipation (positive LR = 25.7; 96%6.07 to 145) and IBS with mixed
bowel habits (positive LR = 10.6; 95@i 3.39 to 38.2). Including abnormal levels of anxiety or
depression led tolarge decrease in sensitivity to 60.886¢ only a small increase in specificity to
84.6%, givinga positive LR of 3.95 (95% CI 2.62 to 6.14) (Table 6). When high levels of extra-
intestinal symptom reporting were incorporated, sensitivity fell further to 24.1%, but specificity

increased to 95.7%, giving a positive LR of 5.64 (95% CI 2.47 to 13.3).
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Table 5. Sensitivity, Specificity, Positive and Negative Predictive Values, and Positive and Negative Likelihood Ratiosfor the Rome |V and

Romelll Criteriafor Irritable Bowe Syndrome, and By Subtype for RomelV.

Sengitivity Specificity Positive predictive Negative predictive Positive likelihood Negative likelihood
(95% CI) (95% CI) value value ratio (95% CI) ratio (95% CI)
(95% CI) (95% CI)
RomelV criteriafor 82.4% 82.9% 94.9% 54.8% 4.82 0.21

IBS

(78.6%t0 85.8%)

(74.8% to 89.26)

(92.3% to 96.9%)

(47.2% to0 62.3%)

(3.30 to 7.28)

(0.17t0 0.26)

Rome |V criteriafor

IBSwith constipation

779%

(69.1% to 85.%)

97.0%

(84.2% to 99.%)

98.9%

(93.9% to 99.9%)

56.1%

(42.4% to 69.3%)

257

(5.07t0 145)

0.23

(0.16 to 0.32)

RomellV criteriafor

IBSwith diarrhoea

81.7%

(74.7% to 87.%)

605%

(44.4% to 75.96)

884%

(82.0% to 93.%)

47 3%

(33.7% to 61.2%)

2.07

(1.48 to 3.12)

0.30

(0.20 to 0.46)

RomellV criteriafor

IBS with mixed bowel

habits

84.8%

(78.5% to 89.8%)

92.0%

(74.0% to 99.06)

98.6%

(95.2% to 99.8%)

46. %

(32.5% to 617%)

106

(3.39 to 38.2)

0.17

(0.11to 0.24)

Romelll criteriafor

IBS

85.8%

(81.9% to 89.2%)

65.0%

(54.6% to 74.%)

90.4%

(86.9% to 93.3%)

54.3%

(44.8% to 63.66)

2.45

(1.90 to 327)

0.2

(0.16 to 0.29)
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Table 6. Sensitivity, Specificity, Positive and Negative Predictive Values, and Positive and Negative Likelihood Ratiosfor M odificationsto the

RomelV and Romelll Criteriafor Irritable Bowel syndrome Incorporating Mood and Extra-intestinal Symptom Reporting.

Sensitivity Specificity Positive predictive Negative predictive Positive likelihood Negative likelihood
(95% CI) (95% CI) value value ratio (95% CI) ratio (95% CI)
(95% CI) (95% CI)
RomelV criteriafor 60.8% 84.6% 93.8% 363% 3.95 0.46

IBS plusabnormal
levels of anxiety or

depression

(56.1% to 65.%)

(76.8% to 90.6%)

(90.3% to 96.36)

(30.6% to 42.96)

(2.62 t0 6.14)

(0.40 to 0.53)

Rome |V criteriafor
IBS plus high levels of
extra-intestinal

symptom reporting

24.1%

(20.2% to 28.35)

95. ™0

(90.3% to 98.6%)

95.6%

(90.1% to 985%)

24.6%

(20. M6 to 28.8%)

5.64

(2.47 t0 13.3)

0.79

(0.74 to 0.85)

Romelll criteriafor
IBS plus abnormal
levels of anxiety or

depression

58.9%

(53.9% to 63.86)

76.4%

(67.2% to 84.%)

90.3%

(86.0% to 93.66)

33.MN

(27.4% to 39.66)

2.50

(1.79 to 3.60)

0.54

(0.46 t0 0.63)
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Romelll criteriafor
IBS plus high levels of
extra-intestinal

symptom reporting

20.2%

(16.6% to 24.%0)

93.%

(87.9% to 97.%0)

926%

(85.3% to 97. B6)

241%

(20.2% to 28.96)

3.34

(1.65 t0 6.97)

0.85

(0.80 to 0.92)
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Validation of the Romelll Criteriafor IBS

When we attempted to vdate the Rome lll criteria, there were 471 individuals providing
complete symptom dat@f these, 35%75.4%) met the Rome lll criteri@r IBS (mean age 35.9
years, 26({73.2%) female). Among the 374 patients with a diagnosis of IBS according to the
reference standard, 321 met the Rome lll criteria for IBS, giving a sensitivity of 85c&é b).
Reasons for these 53 patients with IBS according to the reference standard not meeting thie Rome |
criteria are provided in Supplementary Table 2. Among 97 subjects who were not judgesl B3
according to the reference standard, 63 did not meet the Rome Il criteria, aypgegificty of
65.0%. The pasve LR of the Rome Il criteria for the diagnosis of IBS was therefore (93%% CI
1.90 to 3.27), while the negative LR was 0.22 (95% CI 0.16 to 0.29). Similar to the Rome IV criteria,
incorporating abnormal levels of anxiety or depression, or high levels of extra-intestinal symptom
reporting did not lead to any significant improvement in the performance of the Rome lll criteria in

diagnosing IBS (Table 6).
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DISCUSSION

This study has validated the Rome 1V criteria independently in secondary care, and compared
their peformancewith their predecessor, Rome We usedanacceped reference standard, of
symptoms compatible with IBS, as elicited by the clinical history, and no organicfoatise
symptoms after a relatively standardised work-up. Although the degree of agreement between the
Rome IV and lll criteria was good, the Rome IV criteria were more specific thae Rignvhich
was the aim of the Rome IV process. The specificity we observed in this study, conducted in routine
practice, was 82.9%, which is substantially highan the 65.0% seen with Rome Ill. Although
sensitivity was lower with Rome IV at 82.4%, compared with 85.8% with Rbmibe positivedLR
was higher at 4.82, compared with 2.45 with Rome lll. This mdanpatient with suspected IBS
meets the RomB/ criteria, they are almost five times more likely to have IBS than to not have IBS.
The 95%Cls around these estimates for the positive LRs did not overlap, meaning that the Rome IV
criteria perforned significantly better than Romiél in diagnosing IBSThe Rome |V criteria were
significantly more accurate, in terms of the positive LR, in patients with IBS with constipation or
mixed bowel habits, compared with those with IBS with diarrhoea, because most of the false
positives who were found to have organic disease were in the latter subgroup. We also examined the
effect of incorporating abnormal levels of anxiety and/or depression, or high levels of extra-intestinal
symptom reporting into both the Romé and Il criteria. In both instances, positive LRs increased
when high levels of extra-intestinal symptom reporting were included, with a positive LR of 5.64
with Rome 1V, compared with 3.34 with Rome lll, but 95% &iound these estimates overlapped
with those for the Rome IV or Ill criteria alone.

Strengths of this study include the large samsp@e, with over 500 individuals referred torou
clinic reauited and providing complete symptom data. We used avalastandardised work-up,
with all patiens screened for coeliac disease, a faecal calprotectin to exclude inflammatory bowel

disease in those aged <40 years with diarrhoea, and a colonoscopy in those with diarrhoea or a recen
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change in bowel habit aged0 years. We also performed SeHCAT scanning in those with
diarrhoea, to exclude bile acid diarrhoea as a cause of symptoms. It is, to our knowledge, the first
independent study to validate the Rome IV criteand to compare their performance with their
predecessor. In addition, the study wasigieed to adhere closely to the STARD guidelines for the
reporting of studies of diagnastccuracy, (30) with consecutive patients recruited, assessors
blinded, and aacepted reference standard used. Finallgfitt that most patients we recruited
were referrals to secondary care with suspected IBS means that the results are likely to be
generalisable to clinicians consulting with individuals with IBSsSmaliclinical practice.

Weaknesses of the study include the fact that we did not mandate an exhaustive diagnostic
work-up to exclude organic disease in all individuals as paredttidy design. However, other
previous studies that have applied a ratianel of blood tests, such as a full blood count, C-
reactive protein, and thyroid function tests, or small bowel investigations, in patients with suspected
IBS have demonstrated a yield for organic disefisd %. (31-34) In fact, the prevalence of
abnormal thyroid function in patients with suspected IBS is no higher than that seen in the general
population. (35) Some inviegators have reported a high prevalence of exocrine pancreatic
insufficiency in patients with suspected IBS, (36) although other studies have not confirmed this.
(37) We did not perform extensive testing to detect #asurrent UK guidelines for th
management of diarrhoea only recommend screening with faecal elastase in patients with suspected
fat malabsorption. (38) Faecal elasthsga sensitivity of between 73% ari®0% and specificity of
80% to 100% for a diagnosis of moderate to severe pancreatic insufficiency, (39, 40) so it is
reasonable to assume the three patients with an abnormal efestgemuine exocrine pancreatic
insufficiency. Furthermore, exhaustive investigation is not how management guidelines recommend
a diagnosis of IBS should be reached, (41-43) so our study reflects usual clinical practice in this
respect. Our choice of reference standard could be criticised, but for a condition such as IBS, which

lacks a biomarker or histopathological entity to confirm a diagnibsssis inevitably an artificial
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construct to some degre@thers have used typical symptoms and a negative colonoscapy, so

could be argued our reference standard is more rigorous, given we incorporated other tests in certain
situations. In addition, we varied this according to the criteria under &iudflect the changes

made in moving from Rome IV to Rome Ill. Fihalwe did not perform longitudinal follow-up to

ensure that an organic diagnosis was not missed in individuals who met the reference standard for
IBS, although previous studies have suggested that a diagnosis of IBS is unlikely to be revised
during extended follow-up, despite repeated investigation. (44, 45)

Previous meta-analyses of symptom-based criteria for IBS have demonstrated only modest
performance of prior gold-standards, such as the Manning, Rome |, and Rome |l criteria. (14, 46)
Two previous validation studies of the Rome Il criteria demonstrated positive LRs of 3.35 and 3.87,
(16, 17) higher than was observed in this study. Reasons for this are speculative, although in these
two earler studies the reference standard included a normal colonoscopy, but did notenandat
screening for coeliac disease, and SeHCAT scanning was not performed in individuals with
diarrhoea. It may be, therefore, that in these studies some patients who met Rome lll criteria, and
who were felt to have IBS according to the reference standard, had a missed diagnosisof coelia
disease or bile acid diarrhoea. In terms of the Rome Foundation validation study of the Rome IV
criteria, (19) the sensitivity we observed was higher than the 63% they reported, Hitigpees
lower than the 97% they observed. It is imparto point out thathe Rome Foundation validation
study was done in two separate cohorts, rather than in a single population in routine clinical practice.
Nevertheless, our results confirm that the increase in the abdominal pain symptom frequency
required to meet criteria for IBS, in mag from Rome Ill to Rome IV, does indeed increase the
specificity of the RmelV criteria over their predecessor. This led to a better performance than
Romelll, in terms of a positive LR of 4.82. &secondary or tertiary referral population in a

University Hospital practice with a prevalence of IBS of 50% or more, a posiR# this



Black et al. 24 of 38

magnitude would be clinically useful for the diagnosis of IBS, identifying IBS with a post-test
probability of 83%, compared with 71% with Rome lI.

The Rome |V criteria performed significantly better in patients with IBS with constipation or
mixed bowel habits, compared with those with IBS with diarrhoea. Although some patients with IBS
with constipation were found to have defaecatory disorders after investigation in our study, in all
cases these pants were also felt to have coexistent IBSwdweer, as we did not conduct exhaustive
testing for these disorders in all patients with IBS with constipation, this may explain the superior
positiveLR in this group of patients. Nevertheless, the poorer performance in patients with IBS with
diarrhoea highlights the importance of considering alternative diagnoses, such as microscopic colitis,
(7) bile acid diarrhoea, (47) or exocrine pancreatic insufficiency (36) in this group of patients, prior
to making a diagnosis of IBS. Previous studies have demonstrated that microscopic colitis is more
common in females45 years. Other clues &possible diagnosis of microscopic colitis, rather than
IBS, include a shorter duration of symptoms, coexistent autoimmune disease, nocturnal diarrhoea
and weight loss, or prescription of a precipitating drug, such as a non-steroidal anti-inflammatory or
a proton pump inhibitor. (9, 48) Clues suggesting bile acid diarrhoea in IBS with diarrhoea include
higher body mass index, higher faecal fat and, on specialised testing, faster tcahsitiand
increased small intestinal permeabil{®7, 49) However, it is unclear whether bile acids entering the
colon is part of the pathophysiology of IBS with diarrhoea, (49) response to bile acid sequestrants is
variable, and they may be poorly toleratgt)

In our previous validation study of the Rome |, II, and lll criteria, (16) the degree of
agreenent between the criteria was good to very good in all instances. This is probably not
unexpectedasthe various criteria are deed from each other, meaning that the same strengths and
weaknesses are, for the most part, passed on from one set of criteria to another. In that study,
regardless of attempts to tighten the definition of IBS by refithegymptoms used to diagnethe

condition, theravas little to choose between the vari@gs of criteria in terms of their diagnes
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performance. The current study suggests that the Rome IV criteria may be an advance on Rome llI,
in terms of their accuracy in diagnosing the condition. However, as this study was conducted in a
secondary care cohort of patients with more severe symptoms, as evidence by high IBS-SSS scores
and HADS scores, and the Rome |V criteria themselves select patients with more severe symptoms
and higher levels of mood disorders (20) this is, perhaps, to be expected. Performance of the Rome
IV criteria in this single centre study cannot, therefore, be extrapolated to primary care or office-
based gastroenterologlinics.

IBS is a complex and heterogeneous condition, and many patients report psychological co-
morbidity, (51-53) something that current diagnostic criteria fail to consider or inategbmay ke
that including psychological features, such as mood, or extra-intestinal symptom reporting, into
future iterations of the Rome criteria will further improve their performance. This approach to
diagnosis acknowledges the fact that IBS is a gut-brain disorder, (1) and is in keeping with the Rome
Foundations proposed multi-dimensional clinical profile. (54) This is a framework that, in addition to
clinical symptomsincludes assessment of psycholadjfactors, and impact of the illness, to build a
unique clinical profile for each patient. In a previous validation study of the Rome Il criteria,
incorporating eitheabnormal levels of anxiety and/or depression, or héykls of extra-intestinal
symptom reporting led to an increase in the positive LR. (17) However, when we exansned thi
approach in this study, although the positive LRs increased when high levels of extra-intestinal
symptom reporting were incorporated into eitherRloene IV or Il criteria, sensitivity fell
considerably. In both instances, less thaniorfeur patients withBS would be diagnosed correctly
with the condition. Reasons for the disparity in these findings are uncertain, but the prior study
included unslected patients with lower Gl symptoms undergoing colonoscopy, whereas this study
was conducted in a population of patients referred with suspected IBS. Levels of abnormal anxiety
and depression and extra-intestinal symptom reporting among these patierabeady high,

which may explain why including these measures led to little improvement in performance.
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In summary, this validation study of the Rome IV and lll criteria simultaneously in
secondary care population of patients with suspected IBS in routine cliradit¢@has
demonstrated that the Rome |V criteria performed significantly better in terms of confaming
diagnosis of IBS, mainly due to a higher specificity, although the clinical relevance of this is
uncertain.The positive LR observed in this study is encouraging, and clinically useful, as in a patient
population with a pre-test probability of IBS of%@he Rome IV criteria would identify IBS with a
post-test probability 0#80%. In the absence of agcuate and accepted biomarker for IBS, and the
failure of complex statistical techniques to facilitate a diagnosis of IBS, (55) the Rome IV criteria
should continue to be the gold-standard diagnostic approach to IBS, although further independent
validation studies are required. Neverthg]ghysicians consulting with patients with IBS with
suspected diarrhoea should be aware that they are less accurate in this subgroup anddimaiefore

alert to the possibility of organic disease.
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Figure 1. Overlap Between RomelV and |11 Criteria and the Reference Standard Among 408 Patientswith Irritable Bowel Syndrome.
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