Chapter 3
Irritable Bowel Syndrome: Diagnosis

Marcin Wlodarczyk and Aleksandra Sobolewska-Wlodarczyk

Abstract Irritable bowel syndrome (IBS) is a chronic gastrointestinal disorder
diagnosed on symptom-based criteria without inclusion of any objective parameter
measurable by known diagnostic methods. Heterogeneity of patient’s symptoms
and overlapping with more serious organic diseases increase uncertainty for the
physician’s work and enhance the cost of confirming the diagnosis. In 2016
Rome 1V criteria of functional disorders were published. These criteria are the basis
to make a diagnosis in the daily work of medical doctors, especially general
practitioners and gastroenterologists. Recent studies showed that in the future a
combination of several new biomarkers could improve the diagnostic process of
IBS. Among the studied biomarkers, most evidence is provided for fecal calpro-
tectin. However, cut-off values for fecal calprotectin still have to be investigated
prior to inclusion in the IBS diagnostic algorithm. In this chapter diagnosis criteria
of IBS will be discussed.

According to the National Collaborating Centre for Nursing and Supportive Care
(NICE) guidelines, prevalence of IBS is between 10 and 20 % worldwide, with
women to men ratio 2:1 [1]. The need for a reliable and standard method to properly
discriminate functional gastrointestinal disorders (FGIDs) has led to the develop-
ment of symptom-based criteria by the Rome Foundation. Accordingly, diagnosis
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of IBS is established on clinical background with exclusion of “red flag” symptoms
(age >50, rectal bleeding, anemia, short-term symptoms, and weight loss) [1].
Because there are usually no physical signs to definitively diagnose IBS, diagnosis
is often a process of ruling out other conditions. To make the right identification,
general practitioner or gastroenterologist needs to following diagnostic steps.

3.1 StepI

Healthcare professionals should consider assessment for IBS if the person reports
having any of the following symptoms for at least 6 months:

e Abdominal pain

e Bloating
e Change in bowel habit.

Bloating means fullness or swelling in the abdomen that often occurs after
meals.

During the medical interview, the occurrence of diarrhea, constipation or both
problems should be considered. It is very important to ask the patient how many
times per day he or she has bowel movements related with visit in the bathroom and
about their stool consistency. Sometimes doctors can use the Bristol Scale of stool
[2] (Fig. 3.1).

32 Step II

All the patients presenting with possible IBS symptoms should be asked if they
have any of the following “red flag” indicators and should be referred to secondary
care for further investigation if any are present.

Unintentional and unexplained weight loss

Rectal bleeding

A family history of bowel or ovarian cancer

A change in bowel habit to looser and/or more frequent stools persisting for
more than 6 weeks in a person aged over 60 years.

‘Red flag’ symptoms can be connected to cancer and they are considered as
alarming signs. Each time the patient reports even only one of the above symptoms,
a specialist’s diagnosis is necessary. Special attention must be applied to patients
with a positive family history of cancer.
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Bristol Stool Chart
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Type 1

Separate hard
lumps, like nuts
(hard to pass)

Very constipated

Type 2

Lumpy and
sausage like

Slightly constipated

Type 3

A sasuage shape
with cracks in the
surface

Normal

Type 4

Like a sausage or
snake, smooth and
soft

Normal

Type 5

Soft blobs with
clearcut edges

Lacking fibre

Type 6

Fluffy pieces with
ragged edges, a
mushy stool

Inflammation

Type 7

Liquid consistency
with no solid
pieces

Inflammation

Fig. 3.1 Bristol stool chart
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3.3 Step III

All the patients presenting with possible IBS symptoms should be assessed and
clinically examined for the following “red flag” indicators and should be referred to
secondary care for further investigation if any are present.

Anaemia

Abdominal masses

Rectal masses

Inflammatory markers for inflammatory bowel disease.

In any of these cases, physical examination and imaging studies such as ultra-
sound should be performed.

If there is a significant concern that symptoms may suggest ovarian cancer,
gynecologist’s consultation and pelvic examination should also be considered.

34 Step IV

The final diagnosis of IBS should be considered only if the person has abdominal
pain that is either relieved by defecation or associated with altered bowel frequency
or stool form. This should be accompanied by at least two of the following four
symptoms:

e Altered stool passage (straining, urgency, incomplete evacuation)

e Abdominal bloating (more common in women than men), distension, tension or
hardness

e Symptoms made worse by eating

e Passage of mucus.

Other features such as lethargy, nausea, backache and bladder symptoms are
common in people with IBS and may be used to support the diagnosis.

3.5 StepV

3.5.1 Basic Diagnostic Tests

In people who meet the IBS diagnostic criteria, the following fundamental test
should be undertaken to exclude other diagnoses and diagnose the IBS:

e Full blood count (FBC)
e Erythrocyte sedimentation rate (ESR) or plasma viscosity
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C-reactive protein (CRP)
Antibody testing for coeliac disease (endomysial antibodies [EMA] or tissue
transglutaminase [TTG]).

To perform above test the venous blood from the peripheral vessels should be
drawn.

3.6 Additional Testing

Additional diagnostic testing in patients who meet the IBS diagnostic criteria the
tests for celiac disease may be warranted in patients presenting with diarrhea as
their predominant symptom. However, the extensive diagnostic testing is unnec-
essary for patients without alarm symptoms. In some cases addressing
disease-related concerns, discussing reasonable treatment goals and expectations,
educating and empowering patients, and addressing somatization issues with
patients may provide greater benefit than extensive testing. However, even if the
above mentioned diagnostic scheme is performed, many of IBS patients need
additional clinical tests to exclude the other infections, inflammatory or neoplastic
diseases. Additional tests include:

Abdominal ultrasound

Rigid/flexible sigmoidoscopy

Colonoscopy; barium enema

Thyroid function test

Faecal ova and parasite test

Faecal occult blood

Hydrogen breath test (for lactose intolerance and bacterial overgrowth).

After all of the above steps are completed, IBS may be recognized. However, to
systematize the diagnosis of IBS, the Rome III Diagnostic Criteria were introduced
in 2006 and Rome IV criteria in 2016 [3].

There were systematic approaches that attempted to classify the then hazy area
of FGIDs as early as 1962, when Chaudhary and Truelove published a retrospective
review of IBS patients at Oxford, England. Later on, the “Manning Criteria” for IBS
were derived from a paper published in 1978 by Manning and colleagues. This
seminal classification started a new era and from then on, scientific work on
functional gastrointestinal disorders proceeded with increased enthusiasm.

The “Rome process” is an international effort to create scientific data to help in
the diagnosis and treatment of functional gastrointestinal disorders (FGIDs), such as
IBS, functional dyspepsia and rumination syndrome. The Rome Diagnostic Criteria
are set forth by the Rome Foundation, a non- profit organization, under the pro-
fessional management of Hilliard Associates based in Raleigh, North Carolina.
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The Rome criteria have been evolving from the first set, issued in 1989 through
the Rome Classification System for FGIDs (1990), the Rome I Criteria for IBS
(1992) and the FGIDs (1994), the Rome II Criteria for IBS (1999) and the FGIDs
(1999), the Rome III Criteria (2006) and to the most recent Rome IV criteria (2016).
Currently the Rome III Diagnostic Criteria for FGIDs is still the ‘Gold Standard’ for
the diagnosis of IBS [4].

3.7 According to Rome III Criteria for IBS Is as Follows

Recurrent abdominal pain at least 3 days/month* in the last 3 months associated
with two or more of the following:

e Improvement with defecation
e Onset associated with a change in frequency of stool
e Onset associated with a change in form (appearance) of stool.

Diagnostic Criterion fulfilled for the last 3 months with symptom onset at least
6 months prior to diagnosis.

* Criterion fulfilled for the last months with symptom onset at least months prior to
diagnosis.

In pathophysiology research and clinical trials, a pain/discomfort frequency of at
least 2 days a week during screening evaluation is recommended for subject eli-
gibility [4].

Patients with IBS are divided into subgroups based on their predominant
symptoms:

(a) diarrhea predominant (IBS-D),

(b) constipation predominant (IBS-C),

(c) mixed type with diarrhea and constipation (IBS-M),
(d) undetermined IBS (IBS-U).

Around 75 % of patients are alternators, which illustrates the instability of
symptoms over time in the same patient [5].

The Rome III diagnostic questionnaire for IBS contains 10 items and answers to
questions are on an ordinal scale with individual frequency thresholds for each
question. The qualification of patient to an appropriate subgroup is performed on
the answers to questions regarding bowel movements habits, frequency and con-
sistency of stools (Table 3.1).
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Table 3.1 ROME III criteria—Questionnaire (Rome Foundation)
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1. In the last 3 months, how often did | 0. Never — Skip remaining
you have discomfort or pain 1. Less than one day a month questions
anywhere in your abdomen? 2. One day a month

3. Two to three days a month

4. One day a week

5. More than one day a week

6. Every day
2. For women: Did this discomfort or | 0. No
pain occur only during your 1. Yes
menstrual bleeding and not at other | 2. Does not apply because I have

times?

had the change in life
(menopause) or I am a male

3. Have you had this discomfort or
pain 6 months or longer?

No
Yes

4. How often did this discomfort or
pain get better or stop after you had a
bowel movement?

. Never or rarely

. Sometimes

. Often

. Most of the time
. Always

5. When this discomfort or pain
started, did you have more frequent
bowel movements?

. Never or rarely
. Sometimes

Often

. Most of the time
. Always

6. When this discomfort or pain
started, did you have less frequent
bowel movements?

. Never or rarely
. Sometimes

Often

. Most of the time
. Always

7. When this discomfort or pain
started, were your stools (bowel
movements) looser?

. Never or rarely
. Sometimes

Often

. Most of the time
. Always

8. When this discomfort or pain
started, how often did you have
harder stools?

. Never or rarely
. Sometimes

Often

. Most of the time
. Always

9. In the last 3 months, how often did
you have hard or lumpy stools?

PLONRPOIRPLOUNR,O|RARRONR,ORRONDNR,O RO, RO ND~,O|—O

. Never or rarely

. Sometimes

. Often

. Most of the time
. Always

Alternative scale:

0. Never or rarely

1. About 25 % of
the time

2. About 50 % of
the time

3. About 75 % of
the time

4. Always, 100 %
time

(continued)
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Table 3.1 (continued)

10. In the last 3 months, how often 0. Never or rarely Alternative scale:
did you have loose, mushy or watery | 1. Sometimes 0. Never or rarely
stools? 2. Often 1. About 25 % of

3. Most of the time the time
4. Always 2. About 50 % of

the time
3. About 75 % of

the time
4. Always, 100 %

time

Criteria for IBS-C (question 9 > 0) and (question 10 = 0)
Criteria for IBS-D (question 9 = 0) and (question 10 > 0)
Criteria for IBS-M (question 9 > 0) and (question 10 > 0)
Criteria for IBS-U (question 9 = 0) and (question 10 = 0)

3.8 Biomarkers for IBS

In 2001, Biomarkers Definitions Working Group defined the term “biomarker” as
“a characteristic that is measured and evaluated as an indicator of normal biological
processes, pathogenetic processes or pharmacologic responses to a therapeutic
agent” [6, 7]. Noninvasive biomarkers are particularly desired, as their application
would reduce costs and minimize unnecessary diagnostic tests.

There are several obstacles in the search for relevant biological biomarkers in
IBS. They include:

— eterogeneity of symptoms between patients and temporal instability of the
symptoms in the same patient

— overlapping of IBS symptoms with other functional gastrointestinal disorders
(FGIDs) and more serious organic diseases

— unclear understanding of the pathophysiology of IBS and other disorders [8].

Nevertheless, several new markers in IBS have already been proposed.
1. C-reactive protein (CRP)

C-reactive protein (CRP), a member of pentraxin family is an annular
(ring-shaped), pentameric protein found in blood plasma, whose levels rise in
response to inflammation. It is an acute-phase protein of hepatic origin that
increases following interleukin-6 secretion by macrophages and T cells. Its phys-
iological role is to bind to lysophosphatidylcholine expressed on the surface of dead
or dying cells (and some types of bacteria) in order to activate the complement
system via the C1Q complex [9].

CRP is synthesized by the liver in response to factors released by macrophages
and fat cells (adipocytes) [10-12]. Importantly, it is not related to C-peptide
(insulin) or protein C (blood coagulation).
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CRP is usually used to assess the degree of inflammation and therapeutic success
in diseases such as Crohn’s disease and ulcerative colitis. In the study conducted by
Hod et al. researchers tried to confirm the hypothesis of elevated high sensitivity CRP
(hs-CRP) as a marker of microinflammation in IBS [13]. Hs-CRP levels were higher
in IBS patients than HC, but still in the normal laboratory range. This may reflect the
low-grade gut inflammation believed to occur in IBS and support its existence. In the
study, hs-CRP levels were highest in patients with diarrhea-predominant IBS and in
patients with greater disease severity. A cut-off value of 1.08 mg L(-1) demonstrated
a sensitivity of 60.2 % and a specificity of 68 % for differentiating IBS from HC. The
clinical relevance of CRP values in assessing IBS disease severity or therapy
follow-up has not yet been proven.

2. Erythrocyte sedimentation rate (ESR)

The erythrocyte sedimentation rate (ESR), also called a sedimentation rate or
Westergren ESR, is the rate at which red blood cells sediment in a period of one hour.
It is a common hematology test, and is a non-specific measure of inflammation.
The ESR is governed by the balance between pro-sedimentation factors, mainly
fibrinogen, and those factors resisting sedimentation, namely the negative charge of
the erythrocytes. When an inflammatory process is present, the high proportion of
fibrinogen in the blood causes red blood cells to stick to each other [14].

ESR, like CRP, is also hypothesized to be a nonspecific marker for microinflam-
mation [15]. Hauser et al. hypothesized that mild inflammation in IBS patients could
be detected by ESR, which could be a sensitive, yet cheap and ubiquitous test [15].
Furthermore, Hauser et al. assumed that ESR would be related with the disease
severity index and decreased general and disease-specific health-related quality of life
(HRQoL). The preliminary results of a pilot study showed that IBS patients with
higher ESR expressed lower disease-specific HRQoL (e.g. they expressed more
bowel symptoms, social and emotional disturbances related to disease). No significant
correlations were found between ESR and the disease severity as well as general
HRQoL.

3. Cortisol

Cortisol belongs to the glucocorticoid class of steroid hormones and is produced in
humans by the zona fasciculata of the adrenal cortex within the adrenal gland [16].
It is released in response to stress and low blood-glucose concentration.

Cortisol functions to increase blood sugar through gluconeogenesis, to suppress
the immune system, decreases bone formation, and to aid in the metabolism of fat,
protein, and carbohydrates [17, 18].

Cortisol is known as the “stress hormone”, involved in the body response to
stress. The level of cortisol in the blood depends on hypothalamic-pituitary-adrenal
(HPA) axis activity. One of the theories suggested that disturbances in HPA axis
underlie the development of IBS. Recent studies illustrated that risk factors such as
early life trauma and chronic stress increased susceptibility to IBS, with symptoms
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manifesting after exposure to triggers like changes in enteric flora composition,
infection and dietary factors. Therefore, the idea of measuring cortisol levels in
these patients and searching for disturbances in the HPA axis seems a logical way
of proceeding with research into the origin of disorders [19, 20]. In the study
conducted by Kennedy et al., salivary cortisol levels were measured in response to
the Trier Social Stress Test (TSST). The authors found greater total cortisol output
in response to acute stress in IBS patients compared with healthy subjects [21].
Patients with IBS exhibit sustained HPA axis activity, and often developed different
gastrointestinal symptoms in response to acute experimental psychosocial stress.

In 2009, a similar study was performed by FitzGerald et al. The authors mea-
sured cortisol levels in women with IBS-D after lumbar puncture as representative
of a physical stressor. Results of this study showed an attenuated response of the
HPA axis in patients with IBS compared with healthy controls. The impaired tone
of the HPA axis was attributed to adaptive changes in brain response to chronic
stress to which IBS patients are considered to be more often exposed in comparison
with healthy individuals [22]. Women with IBS display blunted adrenocorticotropic
hormone and cortisol responses to the lumbar puncture along with a profile of
affective responsiveness suggestive of chronic psychosocial stress, although no
CRF(CSF) differences between groups were observed.

4. Chromogranin A (CgA)

Chromogranin A (CgA) is a precursor to several functional peptides which nega-
tively modulate the neuroendocrine function of the releasing cell (autocrine sig-
naling) or nearby cells (paracrine signaling). CgA induces and promotes generation
of secretory granules including those containing insulin in pancreatic islet beta cells
[23]. It is used as an indicator for pancreas and prostate cancer and in carcinoid
syndrome [24, 25]. It may also play a role in early neoplastic progression. CgA is
cleaved by an endogenous prohormone convertase to produce several peptide
fragments.

The chromogranin family recently have been highlighted in the search for the
ideal biomarker for IBS. Popularity of this proteins increased since it was dis-
covered that chromogranin family can modulate intestinal inflammation and present
active communication between the neuroendocrine and immune system [26]. In the
study conducted by Sidhu et al. an elevated CgA serum level in a subset of IBS-D
patients was found [27]. The results confirmed the hypothesis about enterochro-
maffin cell hyperplasia in post-infectious (PI)-IBS patients [28, 29].

The role of chromogranin as an inflammation marker has yet to be proven. In
contrast, El-Salhy et al. found no increase in CgA blood level compared with
healthy controls and considered that changes in CgA levels in blood are clinically
insignificant. Instead, they found reduced density of CgA-containing cells in the
duodenum and colon of both IBS-D and IBS-C patients [30]. Because of this
finding altered density of intestinal CgA cells as a potential histopathological
marker for IBS was proposed [30].
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To conclude, a recent study performed by Ohman et al. showed elevated levels
of CgA and secretogranins II and III in patients with IBS-D and IBS alternators
(IBS-A) [31]. One of the most important observations in this study was that there is
a strong negative correlation between the colonic transit time and fecal levels of
mentioned granins. This discovery opens the door to new questions and hypotheses
regarding the role of fecal granins in IBS.

5. Fecal calprotectin (FC)

Fecal calprotectin (FC) is a biochemical measurement of calprotectin in the stool.
Elevated fecal calprotectin indicates the migration of neutrophils to the intestinal
mucosa, which occurs during intestinal inflammation, including inflammation
caused by inflammatory bowel disease. Under a specific clinical scenario, the test
may eliminate the need for invasive colonoscopy or radio-labelled leukocyte
scanning [31, 32].

The main diseases that cause an increased excretion of fecal calprotectin are
infectious colitis, Crohn’s disease, ulcerative colitis, and neoplasms (cancer) [33].
Moreover, the levels of fecal calprotectin seem to be in a normal range in patients
with IBS [34].

However, newer studies keep trying to find relevant cutoff FC stool levels that
could—with great certainty—distinguish IBS from IBD and reduce unnecessary
invasive diagnostic tools. In 2002, Tibble et al. established that the cut-off FC levels
of 30 mg/kg combined with Rome I criteria can serve as a clear proof of IBS with
no need for further examination [35]. The report published in 2013 showed that FC
is confirmed as a highly specific and sensitive biomarker for IBD and the value of
50 mcg/g showed 93 % sensitivity and 94 % specificity in differentiating IBD from
IBS [36]. Waugh et al. concluded that FC can be a highly sensitive way of detecting
IBD, although there are inevitably trade-offs between sensitivity and specificity,
with some false positives (IBS with positive calprotectin) if a low calprotectin
cut-off is used. In most cases, a negative calprotectin rules out IBD, thereby sparing
most people with IBS from having to have invasive investigations, such as
colonoscopy.

In 2014 Chang et al. reported an interesting finding that higher FC levels in IBS
patients correlate with disease activity more significantly than serum CRP levels
[37]. Findings of elevated FC should be investigated further, because these may
increase the sensitivity and specificity of tests performed in the diagnostic algorithm
to confirm IBS. Another positive remark on FC is the opinion that FC level cor-
relates with a reduced physical component of health related quality of life (HRQoL)
[38]. This means that FC can be used to monitor the response to therapy.
Measurement of FC levels should be included in the IBS diagnostic algorithm,
regardless of whether it is used to confirm microinflammation and to choose an
adequate therapy approach for these patients or to exclude the diagnosis of IBD and
minimize unnecessary invasive procedures.
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6. Human pf-defensin-2 (HBD-2)

Defensins form a family of microbicidal and cytotoxic peptides made by neu-
trophils. Members of the defensin family are highly similar in protein sequence
[39].

HBD-2 is produced by a number of epithelial cells and exhibits potent antimi-
crobial activity against Gram-negative bacteria and Candida, but not Gram-positive
S. aureus. It has been speculated that HBD-2 may contribute to the infrequency of
Gram-negative infections of the skin and lung tissue [40].

In 2009, Langhorst et al. found significantly higher levels of HBD-2 in patients
with IBS compared with healthy controls [41]. The results indicate significantly
elevated levels of HBD-2 in patients with IBS compared with controls and similar
to those with active UC. The results confirm the theory of an activation of the
mucosal innate defense system toward a proinflammatory response in IBS patients
in the absence of macroscopic signs of inflammation. Langhorst et al. suggested that
HBD-2 presents another potential biomarker whose clinical role in IBS has not been
adequately investigated so far.

3.9 Conclusion

IBS is still a symptom-based diagnosis disorder that reduces patients’ quality of life
and which imposes a significant economic burden to the healthcare system. Many
healthcare providers view IBS as a static disorder that is hard to define, difficult to
diagnose and impossible to treat. These popular views are just several of the most
common misconceptions related to the diagnosis and treatment of IBS. The truth,
however, is that IBS is a dynamic field characterized by significant changes in
diagnostic strategies and therapeutic options over the last decade. The search for a
new, cheap and reliable biomarker seems to be the future in diagnosis of IBS.
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