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ABSTRACT  
Background: the evaluation of patients with chronic watery diarrhea represents a diagnostic challenge for 
clinicians because organic causes including inflammatory bowel disease (IBD), microscopic colitis and 
chronic infection must be differentiated from functional diarrhea and diarrhea predominant irritable 
bowel syndrome (IBS).  The purpose of this review is to summarize the available evidence on the 
usefulness of diagnostic tests in such patients.  
 
Methods: We searched MEDLINE and EMBASE via OVID, from 1978 until April 2017. We included 
diagnostic test accuracy studies reporting on the use of fecal and blood tests for the evaluation of adult 
patients with functional diarrhea including IBS. We assessed the risk of bias of included studies using a 
modified version of the QUADAS II, and the certainty in the evidence using the GRADE approach. We 
calculated pooled sensitivity and specificity, and the proportion of patients with true and false positive 
and negative results.  We evaluated the following tests: erythrocyte sedimentation rate (ESR), C-reactive 
protein (CRP), fecal lactoferrin (FL), fecal calprotectin (FC), serologic tests for celiac disease, tests for bile 
acid diarrhea, the commercially available version of Anti-CdTB and Anti-vinculin antibodies, and tests for 
giardia infection.  We did not evaluate breath tests for small intestinal bacterial overgrowth (SIBO) as they 
are not part of a standard diarrhea work up.  
 
Results: 38 studies proved eligible to evaluate one or more of the above tests. ESR and CRP were similar 
at discriminating organic from functional disease with sensitivity and specificity respectively of 0.54-0.78 
and 0.46-0.95 for ESR, 0.73, and 0.78 for CRP. Among fecal tests, FC in a range of 50 to 60 ug/g (pooled 
sensitivity 0.81; 95%CI 0.75 to 0.86; pooled specificity 0.87; 95%CI 0.78 to 0.92) and fecal FL in a range of 
4.0 to 7.25 ug/g (pooled sensitivity 0.79; 95%CI 0.73 to 0.84; pooled specificity 0.93; 95%CI 0.63 to 0.99) 
presented the lowest proportion of false negative results (low certainty in the evidence). Among tests for 
celiac disease IgA tTG presented the best diagnostic test accuracy (sensitivity range 0.79 to 0.99; 
specificity range 0.90 to 0.99) with moderate certainty in the evidence.  Among tests for bile acid 
diarrhea, the SeHCAT test performed better than serum FGF19 and C4 but is not available in the US. 
There was insufficient evidence to recommend serologic tests for IBS at this time. There are several good 
diagnostic tests for giardia infection   
 
Conclusion: Moderate to low certainty in the evidence indicates that available fecal and blood tests may 
play a role in the diagnostic workup of adult patients with functional diarrhea. At the moment, no tests 
are available to reliably rule-in IBS.  
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BACKGROUND/JUSTIFICATION FOR NEW GUIDELINE 
 
Chronic watery diarrhea has a broad differential of organic disease including infection, celiac disease, 

inflammatory bowel disease, microscopic colitis, small intestinal bacterial overgrowth, and colon cancer.  

Chronic watery diarrhea not due to organic disease can be functional diarrhea (FD) or irritable bowel 

syndrome (IBS) with diarrhea (IBS-D). The current standard symptom-based criteria for FD and IBS are the 

Rome IV criteria (Add table with Rome IV for FD AND IBS-D). The primary distinction between FD and IBS-

D is the absence of predominant abdominal pain in FD and the presence of significant abdominal pain in 

IBS-D. When used alone, symptom-based criteria offer only marginal positive and negative predictive 

value for the diagnosis of these conditions. Several organic diseases share symptoms with FD and IBS, 

thus it is considered a “diagnosis of exclusion”.1 Most health care providers combine symptom-based 

criteria with selected biomarkers, however practice varies widely. Though there are numerous clinical 

guidelines which address treatment, few provide guidance on the diagnostic evaluation of these 

conditions.2, 3 A lack of guidance may lead to potentially inappropriate use of diagnostic tests. Tests are 

useful if they help establish a diagnosis and guide appropriate therapy; however, tests may have 

undesirable consequences, including time, cost, discomfort, and unintended downstream effects of 

inaccurate test results.    

 

DESCRIPTION OF PROBLEM 

Non-organic causes of chronic watery diarrhea are usually classified as FD or IBS-D. These conditions are 

two of the most common gastrointestinal disorders encountered in clinical practice. Most of the available 

epidemiologic and disease burden data pertains to IBS. Pooled global population-based prevalence 

estimates for IBS vary from 7-21%.4 The prevalence of IBS has been estimated to be 12% in western 

countries like the US and Canada.4 The prevalence of IBS tends to decrease with advancing age. IBS 

significantly reduces the quality of life and work productivity of affected patients.5 The proportion of 

patients who seek care for their IBS symptoms is unclear but has been estimated to range from 13-88%, 

with consulters reporting greater distress and less social support than non-consulters do.6 In the US, 

diarrhea accounts for over 5 million outpatient and emergency department visits annually. IBS alone 

accounts for total direct and indirect expenditures in excess of $20 billion.7, 8   

A common scenario confronting providers in primary care and GI consult practices is the patient who 

presents with chronic diarrhea (duration longer than 4 weeks) with or without abdominal pain and in 

whom acute infection is no longer a concern. The highest pretest probability is that such a patient is 

suffering with FD or IBS-D. In a recent systematic review, symptom-based criteria yielded a positive 
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likelihood ratio of 2 to 3 and negative likelihood ratio of 0.2-0.6.9 Despite this, providers and patients 

worry about a broad range of diagnoses that can masquerade as FD or IBS-D. In addition to symptom-

based criteria, most experts recommend that providers screen patients for “alarm features” such as 

weight loss, blood in stools, nocturnal diarrhea, unexplained iron deficiency anemia, and/ or a family 

history of selected organic diseases such as celiac disease, inflammatory bowel disease or colon cancer in 

the hopes of identifying a subgroup with a higher likelihood of organic diseases.10-12 Recent work has cast 

doubt on the value of screening for alarm features.13, 14 For example, a recent study in 1,981 consecutive 

secondary care patients with lower GI symptoms found that alarm features had a sensitivity of 2-33% for 

colon cancer.15 Rather than absolving providers of the obligation to screen for alarm features in patients 

with IBS-D symptoms, this work highlights the need for further research to clarify which individual or 

combinations of alarm features and at what threshold are most useful to screen for organic diseases such 

as colorectal cancer and inflammatory bowel disease. 

Given the uncertainties associated with diagnosing FD or IBS-D purely based on symptoms, clinicians 

often utilize biomarkers to exclude organic diseases which can also cause diarrhea and abdominal pain 

such as IBD, celiac disease, bile acid diarrhea, or microscopic colitis.  There is a broad array of diagnostic 

tests that can be performed, including markers of inflammation in blood and stool, blood tests for celiac 

disease, tests for bile acid diarrhea and new serology to indicate possible IBS.  Ordering all is prohibitively 

expensive and unnecessary and false positive results can lead to excess cost and unintended clinical 

consequences.  When deciding upon the value of specific diagnostic tests to exclude organic diseases, a 

number of key questions need to be considered: 

1. What is the pretest probability of the organic disease in patients with FD or IBS-D symptoms and 

how does that compare to the general population? 

2. What tests offer the best combination of performance characteristics to screen for organic 

diseases? 

3. Is the testing practical or cost-effective when compared to an empiric treatment strategy? 

 

OBJECTIVES OF THE REVIEW 

This technical review addresses the following focused clinical questions to diagnose FD and IBS-D:  

Determine the pretest probability (baseline risk) of organic diseases, which share the symptoms of FD and 

IBS-D.  
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Determine the accuracy of diagnostic tests used to rule out organic diseases that present with symptoms 

that are similar to those of FD and IBS-D.  

Determine the accuracy of diagnostic tests intended to rule in or rule out FD and IBS-D.      

 
 
METHODS 

 

Development of focused questions  

In an iterative process, the technical review authors (CS, WC) and methodologists (LL, ACL, YFY) defined 

clinical questions that were in alignment with the scope and purpose of a clinical practice guideline for 

the evaluation of IBS-D requested by the American Gastroenterology Association Institute Clinical 

Guidelines Committee. First, the experts identified the most common organic conditions that need to be 

ruled out when a patient presents chronic diarrhea. Then, they identified specific diagnostic tests that are 

currently being used in practice or have been proposed as potentially helpful during the differential 

diagnostic process between organic disease and IBS-D. Priority questions were chosen based on 

consensus (Table 1). 

 

Literature search and study selection 

We searched MEDLINE and EMBASE via OVID, from 1978 until April 2017, using a combination of MeSH 

terms, EMTREE terms, and keywords developed for each database (Appendix 1). We also searched for 

relevant systematic reviews and papers suggested by clinical experts for relevant primary studies. Two 

reviewers (LL, ACL) screened titles, abstracts, and full text, independently and in duplicate, based on the 

predefined selection criteria. The clinical experts assisted on defining eligibility when unclear. Only English 

studies were considered.  

 

Participants and setting  

We included studies conducted among adult patients (18 and older although a few had a small number of 

children) presenting with watery diarrhea of at least 4 weeks in duration. Among studies where there was 

a mixed patient population, at least 80% of patients had to present with diarrhea to be considered 

eligible. Studies conducted on general population that did not include a description of the proportion of 

patients who had diarrhea or those including healthy controls were excluded. The focus of the technical 

review was to determine the usefulness of diagnostic tests to diagnose organic disease in the primary 

care setting; however, studies conducted in secondary and tertiary care settings were included.  
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Study design 

We included diagnostic test primary studies using randomized-controlled trials, cohort, or case-control 

designs. For the latter, the control groups were subjects with a confirmed diagnostic of IBS-D or organic 

gastrointestinal disease. We excluded letters to editors, case reports, conference proceedings and 

abstracts, case series, or any study where a contingency table was not available nor the possibility to 

recreate it from reported information. We also excluded studies conducted in low-income countries, due 

to the higher prevalence of infectious causes of diarrhea. 

 

Target condition, reference and index tests 

The target conditions in this review are FD and IBS-D. Since the diagnostic of IBS-D involves ruling out 

organic disease, we included studies with patients who had IBD (Crohn’s disease, ulcerative colitis), celiac 

disease, microscopic colitis, colon cancer or a mixed patient population.  IBD Index tests were blood and 

fecal-based tests (Table 1). Reference tests were any combination of clinical and histological findings, 

symptom-based classification systems, and response to treatment.  

 

Illustrative prevalence of irritable bowel syndrome   

This review was conducted with the purpose of informing the development of a clinical practice guideline 

for the evaluation of patients with chronic (≥4 weeks) watery diarrhea with or without abdominal pain. 

The target audiences for the guideline were front line clinicians, thus we used 1% as the prevalence 

among general population in a primary care setting. In addition, we used 5% as the prevalence of the 

condition in secondary and tertiary care settings. We selected these illustrative prevalences based on 

previous reports 16-19 and after reaching expert consensus to give guidance on post-test probabilities as 

illustrated on the GRADE evidence profiles accompanying the technical review. 

 

Data extraction and primary studies quality assessment 

We extracted data independently and in duplicate, using piloted forms. We extracted the country where 

the studies were conducted, setting, study design, participants’ characteristics, index and reference test, 

target condition, positivity thresholds and cut-off points, and source of funding. We assessed the 

methodological quality of individual studies, independently and in duplicate, using a modified version of 

the Quality Assessment of Diagnostic Accuracy Studies (QUADAS-2) 20. Disagreements were resolved by 

discussion, and a third reviewer was available for arbitration if needed.  
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Statistical analysis and data synthesis 

First, we created two-by-two tables and calculated the proportions of participants who were considered 

as true positives, true negatives, false positives, and false negatives. When four or more studies were 

available for an index test, we also calculated pooled diagnostic test accuracy estimates: sensitivity, 

specificity, positive and negative likelihood ratios, and their corresponding 95% confidence intervals. This 

analysis was conducted using bivariate binomial methods to account for the correlation between 

sensitivity and specificity within each study.  We fitted generalized linear mixed model using the function 

glmer from the package lme4 in R.21 When fewer than four studies were available, we presented 

sensitivity, specificity, positive and negative likelihood ratios, and their 95% confidence intervals at the 

individual study-level. For these tests we also used univariate analysis to calculate pooled diagnostic odds 

ratios, pooled positive and negative likelihood ratios, and their 95% confidence intervals using the 

function madauni from the package mada in R.21-23 There were no high quality primary studies on the 

effects of diagnostic management decisions on patient-important clinical outcomes, thus clinical expert 

judgments were used to additionally illustrate the downstream consequences for patients experiencing a 

true positive, false positive, true negative, and false negative result.  

 

Assessment of the certainty in the evidence 

The certainty in the body of evidence, or confidence in estimates of effect, was assessed using the GRADE 

(Grading of Recommendations Assessment, Development and Evaluation) approach,24 independently and 

in duplicate. Disagreements were resolved by discussion. When using GRADE, the certainty in the 

evidence starts as high; however, serious or very serious limitations in study design, imprecision, 

indirectness, inconsistency, and publication bias, reduces the certainty to moderate, low, or very low. We 

created Summary-of-Findings tables to report management effect and the certainty in the evidence 

assessment, along with reasons for rating down when necessary, using GRADEpro. 25 

 

 

RESULTS  

 

We identified 7,459 citations from electronic databases and evaluated 5,249 titles and abstracts after 

removing duplicates. A total of 51 full-text references were selected for detailed review. Thirty-eight 
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diagnostic test accuracy studies proved eligible (Figure 1. PRISMA flowchart, and appendix 2. Excluded 

studies) 

 

Characteristic of the included studies 

Of the 38 studies included in this review, 6 were conducted in primary care26-31, 27 in secondary or 

tertiary care32-57 and 6 did not provide such information.58-63 Eight were conducted in the United 

Kingdom39, 41, 46, 51, 52, 54, 57, 59, 7 in Italy32-34, 36, 37, 61, 62, 3 in The Netherlands29, 30, 40, 4 in Germany42, 44, 49, 56, 4 

in the United States35, 43, 45, 47, 1 in Argentina41, 53, 2 in Iran28, 50, 2 in Ireland27, 38, 1 in Sweden55, 1 in Israel31, 

1 in Switzerland48, 1 in Greece60, 1 in Taiwan58, 1 in the United states and Canada26, and 1 in Mexico63 

(Table 2. Characteristics of included studies). When assessing risk of bias, the main limitations were 

related to participant’s selection and limitations in study design (Table 3. Risk of bias of included studies) 

 

Risk of bias 

We evaluated risk of bias for all studies (see Table 3 in appendix). The quality of the evidence was low or 

very low in all, with a high risk of bias.  

 

1. Tests of gastrointestinal inflammation: A number of blood and stool tests can be used to screen for 

diseases which cause inflammation in the gastrointestinal tract, most notably IBD, with normal test 

results used to rule out IBD. 

 

Erythrocyte sedimentation rate:   ESR is a measure of blood viscosity and is a surrogate marker of 

inflammation.  There were 3 studies 51 39, 42, 60 that provided test accuracy data for erythrocyte 

sedimentation rate at cutoff 10 to 15 mm/h among 353 participants and one additional study including 

74 participants where no cutoff was reported.42 Among the four studies, sensitivity estimates ranged 

from 0.54 to 0.78, and specificity ranged from 0.46 to 0.95 (low quality evidence, very serious issues of 

limitation in study design) (Appendix 3, eTable 6; Appendix 4, eFigure 6.1, 6.2, 6.3, 6.4) In the univariate 

analysis, the pooled positive likelihood ratio was 3.4 (95% CI 0.2 to 50.9), and the pooled negative 

likelihood ratio was 0.6 (95% CI 0.2 to 1.6) (Appendix 4 eTable 16).  

 

C-reactive protein: CRP is a protein produced by the liver in response to inflammation.  Five studies 39, 46, 48, 

51, 60 informed this comparison which included data from 626 participants using a positivity threshold 

ranging from 5 to 6 mg/l. Three additional studies42, 44, 46 provided data from 392 participants, which were 
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used to inform the sensitivity and specificity, but not the likelihood ratios, due to cutoffs below the range 

above, or the cutoff was not reported. 

  

According to our pooled analysis of studies using 5 to 6 mg/l as positivity threshold, when a clinician uses 

C-reactive protein, 73% of patients with organic disease as the cause of diarrhea will be identified 

correctly as positive by using the test (sensitivity, 0.73; 95% CI, 0.64 to 0.80). On the other hand, 78% of 

patients without organic disease will be identified correctly as negative by using the test (specificity, 0.78; 

95% CI, 0.58 to 0.91) (Appendix 3, eTable 5A; Appendix 4, Figure 5.1 and 5.2).  

 

Of 1,000 people of whom 10 have organic disease (an IBD prevalence of 1%), 7 people (73%) would be 

evaluated correctly as having organic disease, and 3 people (27%) would not be identified (low-quality 

evidence, serious issues of limitation in study design and inconsistency). Of 1,000 people of whom 990 do 

not have organic disease (an IBD prevalence of 1%), 772 patients (78%) would be evaluated correctly as 

not having organic disease, and 218 patients (22%) would be evaluated incorrectly as having organic 

disease when they do not (low-quality evidence, serious issues of limitation in study design and 

inconsistency).  

  

Patients with a positive C-reactive protein test result are 3.4 times more likely to have an organic disease 

as the cause of diarrhea than are those without organic disease (positive likelihood ratio, 3.4; 95%CI, 1.0 

to 5.7). Patients with a negative CRP result are 0.35 times as likely not to have an organic disease as are 

those with organic disease (negative likelihood ratio, 0.35; 95%CI, 0.27 to 0.42). 

 

The three additional studies had a range of test accuracy data for fecal calprotectin at cutoff >2.3 mg/l 46, 

>0.7 mg/dL 44, and a third one where the cutoff was not reported42 (Appendix 3, Table 5B; Appendix 4, 

eFigure 5.3 and 5.4) Appendix 3 Table 5A includes additional absolute measures calculated using 

illustrative IBD prevalence of 5%. 

 

Fecal calprotectin (24.3 to 30 ug/g): Fecal calprotectin (FC) is a protein derived from neutrophils and when 

levels are elevated in stool, suggests the presence of inflammation in the gastrointestinal tract. Two 

studies49, 54 that provided test accuracy data for fecal calprotectin at cutoff 24.3 to 30 ug/g among 266 

participants. Sensitivity estimates ranged from 0.92 to 0.98, and the specificity ranged from 0.98 to 0.96 

(low quality evidence, very serious limitations in study design); (Appendix 3, eTable 1; Appendix 4, eFigure 
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1.1 and 1.2) In the univariate analysis, the pooled positive likelihood ratio was 30 (14 to 67) and the 

negative likelihood ratio was 0.06 (0.02 to 0.18) (Appendix 4. eTable 15) 

 

Fecal calprotectin (50 to 60 ug/g):  Nine studies30, 33, 36, 37, 39, 42, 44, 48, 58 informed this comparison with the 

investigators evaluating data from 929 participants, at a positivity threshold for this diagnostic ranging 

from 50 to 60 ug/g. When a clinician uses fecal calprotectin at this cutoff, 81% of patients with organic 

disease as the cause of diarrhea will be identified correctly as positive by using the test (sensitivity, 0.81; 

95% CI, 0.75 to 0.86). On the other hand, 87% of patients without organic disease will be identified 

correctly by a negative test (specificity, 0.87; 95% CI, 0.78 to 0.92) (Appendix 3, eTable 2; Appendix 4, 

eFigure 2.1 and 2.2).  

 

Of 1,000 people of whom 10 have organic disease (an IBD prevalence of 1%), 8 people (81%) would be 

evaluated correctly as having organic disease, and 2 people (19%) would be missed (low-quality evidence, 

serious issues of limitation in study design and inconsistency). Of 1,000 people of whom 990 do not have 

organic disease (an IBD prevalence of 1%), 861 patients (87%) would be evaluated correctly as not having 

organic disease, and 129 patients (13%) would be evaluated incorrectly as having organic disease when 

they actually do not (low-quality evidence, serious issues of limitation in study design and inconsistency).  

  

Patients with a positive fecal calprotectin test result at this cutoff are 6.12 times more likely to have an 

organic disease as the cause of diarrhea than are those without organic disease (positive likelihood ratio, 

6.0; 95% CI, 3.0 to 9.5). Patients with a negative fecal calprotectin test result at this cut off are 0.21 times 

as likely not to have an organic disease as are those with organic disease (negative likelihood ratio, 0.21; 

95%CI, 0.14 to 0.28). Appendix 3 eTable 2 includes additional absolute measures calculated using 

illustrative IBD prevalence of 5%. 

 

Fecal calprotectin (100 to 164 ug/g):  Four reports and 5 datasets 28, 33, 36, 57 informed this comparison with 

the investigators evaluating data from 340 participants. We grouped the studies for positivity threshold 

within a range from 100 to 164 ug/g. When a clinician uses fecal calprotectin at this cutoff, 64% of 

patients with organic disease as the cause of diarrhea will be identified correctly as positive by using the 

test (sensitivity, 0.64; 95% CI, 0.49 to 0.77). On the other hand, 90% of patients without organic disease 

will be identified correctly as negative by using the test (specificity, 0.90; 95% CI, 0.72 to 0.97) (Appendix 

3, eTable 3; Appendix 4 eFigure 3.1 and 3.2) 
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Of 1,000 people of whom 10 have organic disease (an IBD prevalence of 1%), 6 people (64%) would be 

evaluated correctly as having organic disease, and 4 people (36%) would not be identified (low-quality 

evidence, serious issues of limitation in study design and inconsistency). Of 1,000 people of whom 990 do 

not have organic disease (an IBD prevalence of 1%), 891 patients (90%) would be evaluated correctly as 

not having organic disease, and 99 patients (10%) would be evaluated incorrectly as having organic 

disease when they do not (low-quality evidence, serious issues of limitation in study design and 

inconsistency).  

  

Patients with a positive fecal calprotectin test result at this cutoff are 6.23 times more likely to have an 

organic disease as the cause of diarrhea than are those without organic disease (positive likelihood ratio, 

6.2; 95%CI, 1.3 to 14.0). Patients with a negative fecal calprotectin test result (cutoff 100) are 0.40 times 

as likely not to have an organic disease as are those with organic disease (negative likelihood ratio, 0.4; 

95%CI, 0.21 to 0.58). Appendix 3 eTable 3 includes additional absolute measures calculated using 

illustrative IBD prevalence of 5%. 

 

Fecal lactoferrin:  Fecal lactoferrin (FL) is a protein derived from neutrophils and when levels are elevated 

in stool, suggests the presence of inflammation in the gastrointestinal tract. Seven studies30, 32, 43, 44, 48, 49, 52 

informed this comparison with the investigators evaluating data from 924 participants. The positivity 

threshold for this diagnostic test ranged from 4.0 to 7.25 ug/g.  

  

When a clinician uses fecal lactoferrin, 79% of patients with organic disease as the cause of diarrhea will 

be identified correctly as positive by using the test (sensitivity, 0.79; 95% CI, 0.73 to 0.84). On the other 

hand, 93% of patients without organic disease will be identified correctly as negative by using the test 

(specificity, 0.93; 95% CI, 0.63 to 0.99) (Appendix 3, eTable 4; Appendix 4 eFigure 4.1 and 4.2) 

 

Of 1,000 people of whom 10 have organic disease (an IBD prevalence of 1%), 8 people (79%) would be 

evaluated correctly as having organic disease, and 2 people (21%) would not be identified (low-quality 

evidence, serious issues of limitation in study design and inconsistency). Of 1,000 people of whom 990 do 

not have organic disease (an IBD prevalence of 1%), 921 patients (93%) would be evaluated correctly as 

not having organic disease, and 69 patients (7%) would be evaluated incorrectly as having organic disease 

when they do not (low-quality evidence, serious issues of limitation in study design and inconsistency).  
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Patients with a positive fecal lactoferrin test result are 11.5 times more likely to have an organic disease 

as the cause of diarrhea than are those without organic disease (positive likelihood ratio, 11.5; 95% CI, -

10.7 to 34.0). Patients with a negative fecal lactoferrin test result are 0.22 times as likely not to have an 

organic disease as are those with organic disease (negative likelihood ratio, 0.22; 95% CI, 0.17 to 0.28). 

Appendix 3 eTable 4 includes additional absolute measures calculated using illustrative IBD prevalence of 

5%. 

 

1. Serologic tests for celiac disease-.   A number of different antibody tests can be used to screen for 

celiac disease in patients with FD and IBS-D.  

 

IgA Tissue transglutaminase (tTG): There were 8 studies 26, 34, 35, 40, 41, 47, 53, 56 that provided test accuracy 

data for IgA tTG among 4,377 participants, at several cutoff points, ranging from >7 AU/mL to >36AU, one 

study as >2 SDs above normal 34, another study as <4U/mL35, and one study that did not report the cutoff 

value 40. Sensitivity estimates ranged from 0.79 to 0.98, and the specificity ranged from 0.90 to 0.99 (low 

quality evidence, very serious issues of limitation in study design) (Appendix 3, eTable 7; Appendix 4, 

eFigure 7.1, 7.2, 7.3, 7.4, 7.5, 7.6) 

 

In the univariate analysis, the pooled positive likelihood estimate for IgA tTG >7 AU/mL was 42 (95% CI 6.2 

to 287.5), and the pooled negative likelihood ratio was 0.1 (95% CI 0.02 to 0.30) (Appendix 4, eTable 17, 

eFigure 7.1, 7.2) For IgA tTG 15 to 20 AU/mL, the pooled positive likelihood ratio was 19.0 (95% CI 4.1 to 

88.4), and the pooled negative likelihood ratio was 0.15 (95% CI 0.07 to 0.30) (Appendix 3, eTable 18; 

Appendix 4, eFigure 7.3, 7.4) 

 

IgG Tissue transglutaminase: There were three studies 31, 47, 56 that provided test accuracy data for IgG tTG 

among 606 participants, with two studies reporting cutoff of 20 AU/mL 31, 47 and one reporting 50 

AU/mL56. Sensitivity estimates ranged from 0.28 to 0.94, and the specificity ranged from 0.77 to 0.96 (low 

quality evidence, very serious issues of limitation in study design) (Appendix 3, eTable 8; Appendix 4; 

eFigure 8.1, 8.2, 8.3, 8.4) For IgG tTG 20 AU/mL, the pooled positive likelihood ratio was 11.4 (95% CI 7.0 

to 18.0), and the pooled negative likelihood ratio was 0.30 (95% CI 0.029 to 3.2) (Appendix 3, eTable 19; 

Appendix 4; eFigure 8.1 and 8.2)  
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IgA Anti-endomysial antibody (EMA):  There were 10 studies 27, 29, 31, 34, 35, 38, 40, 50, 53, 55 that provided test 

accuracy data for anti-endomysial antibody (EMA) among 2,299 participants, at several cutoff points and 

different measurements, including 44-441 mg/dL35, >2.5 AU/mL 31, titer 1:5 monkey53, titer >1:527, and six 

studies that did not report the cutoff values29, 34, 38, 40, 55. Sensitivity estimates ranged from 0.79 to 0.98, 

and the specificity ranged from 0.72 to 0.99 (low quality evidence, very serious issues of limitation in 

study design) (Appendix 3, eTable 9; Appendix 4, eFigures 9.1 and 9.1) The range of positive likelihood 

ratios was between 1.9 to 495, and the range of negative likelihood ratios between 0.02 to 0.20 

(Appendix 3, eTable 9). 

 

IgA and IgG Deaminated gliadin peptide (DPG): One study47 provided test accuracy data for IgA DGP at 

cutoff >20 AU/mL among 212 participants. Sensitivity was 0.75 (95% CI 0.65 to 0.83), and specificity was 

0.95 (95% CI 0.90 to 0.98; low quality evidence, very serious issues of limitation in study design) The 

positive likelihood ratio was 15.5 (95% CI 7.0 to 34.1), and the negative likelihood ratio was 0.2 (95% CI 

0.1 to 0.4) (appendix 3, eTable 10; Appendix 4, eFigure 10.1 and 10.2). The same study47 provided test 

accuracy data for IgG DGP at cutoff >20 AU/mL among 216 participants. The sensitivity was 0.65 (95% CI 

0.55 to 0.74), and specificity was 0.98 (95% CI 0.94 to 0.99; low quality evidence, very serious issues of 

limitation in study design) The positive likelihood ratio was 40.0 (95% CI 10.0 to 161.0), and the negative 

likelihood ratio was 0.3 (95% CI 0.2 to 0.4) (appendix 3, eTable 11; Appendix 4, eFigure 10.1, 10.2, 11.1, 

11.2) 

 

2. Tests for bile acid diarrhea: Radionuclide and blood tests can be utilized to identify patients in whom 

diarrhea is related to excess bile salts in the colon.  

 

75Selenium HomotauroCholic Acid Test (SeHCAT): SeHCHAT utilizes orally administered synthetic 

75selenium labelled bile acid as an indirect assessment of absorption and fecal excretion of bile acids. 

There were 3 reports 59, 61, 62 and 4 datasets which provided test accuracy data for SeHCAT at cutoff 8-15% 

among 139 participants. Sensitivity estimates ranged from 0.65 to 0.92, and the specificity ranged from 

0.81 to 0.98 (low quality evidence, very serious issues of limitation in study design) The pooled positive 

likelihood ratio was 9.0 (95% CI 4.0 to 22.0), and the pooled negative likelihood ratio was 0.1 (95% CI 0.05 

to 0.30) (Appendix 3, eTable 12; Appendix 4, eTable 12; eFigure 12.1, 12.2, 12.3 and 12.4)  
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Serum Fibroblast growth factor (FGF)19 and C4 7α-hydroxy-4-cholesten-3-one (C4):  Fasting serum FGF19 

is a regulatory protein whose levels reflect ileal bile acid transporter reuptake of luminal bile acids. Serum 

C4 levels reflect hepatic bile synthesis. A meta-analysis of the diagnostic yield of FGF19 and C4 reported 

the event rates of bile acid diarrhea (BAD), i.e. number of patients that tested positive for idiopathic BAD. 

Studies included subjects were initially diagnosed with IBS-D or functional diarrhea or had no organic 

explanation for their chronic diarrhea. In the review, the diagnostic yield was considered a surrogate for 

the probability of having a positive test. Three studies assessed FGF19, where the pooled event rate of 

BAD was 0.245 (95% CI 0.186 to 0.316). Six studies assessed C4, where the pooled event rate of BAD was 

0.169 (95% CI 0.140 to 0.202). 64 

 

3. Tests for giardia infection: Giardia may be detected through the stool ova and parasite test; however, 

this requires multiple samples to increase test sensitivity, and assessment by a skilled professional 65, 

66. Fecal immunoassays are more sensitive and specific, such as the stool enzyme immunoassay, 

immunochromatography, and direct fluorescent antibody and are considered gold standards .67 A 

recent review reported sensitivities ranging from 82.2%-100% and specificities from 91.5%-100% for 

of immunoassays, and 44.4%-100% sensitivities and 92-100% specificities for 

immunochromatography.65 There are novel PCR tests, ranging from 13%-100% sensitivity and 74.7%-

100 specificity, but their availability is limited.65 The prevalence of giardia is important to consider 

when deciding whether to use the test, see Appendix 5 for most recent data from the Center for 

Disease Control (2012).  

 

 

4. Commercially available version of anti-vinculin and anti-CdTB: Antibodies to vinculin and a neurotoxin 

(CdtB, cytolethal distending toxin B) have been reported to be elevated in patients with IBS-D. There 

is currently no data from patients with FD.  

  

Anti-CdTB Antibodies: There were 2 studies 45, 63 that provided test accuracy data for anti-CdTB, one using 

a cutoff >2.8 45 and the other study 63 not reporting a specific cutoff, among 2,547 participants. Sensitivity 

estimates ranged from 0.21 to 0.43, and the specificity ranged from 0.91 to 0.93 (low quality evidence, 

very serious issues of limitation in study design) (Appendix 3, eTable 13; Appendix 4, eFigure 13.1 and 

13.2) Schmulson reported a positive likelihood ratio of 3.4 (95% CI 0.4 to 29.3), and a negative likelihood 



 

16 
 

ratio of 0.8 (95% CI 0.6 to 1.1)63 , whereas Pimentel reported 5.1 (95% CI 2.9 to 8.8) and 0.6 (95% CI 0.5 to 

0.6)45, respectively (Appendix 3; eTable 13).  

 

Anti-vinculin Antibodies: Two studies45, 63 provided test accuracy data for anti-vinculin, one using a cutoff 

>1.68 45 and the other study 63 not reporting a specific cutoff, among 2,547 participants. Sensitivity 

estimates ranged from 0.28 to 0.32, and the specificity ranged from 0.83 to 0.87 (low quality evidence, 

very serious issues of limitation in study design) (Appendix 3, eTable 14; Appendix 4, eFigure 14.1 and 

14.2) Schmulson reported a positive likelihood ratio of 2.0 (95% CI 0.4 to 11.0), and a negative likelihood 

ratio of 0.8 (95% CI 0.5 to 1.1) 63, whereas Pimentel reported 2.0 (95% CI 1.3 to 3.0) and 0.8 (95% CI 0.7 to 

0.8) 45, respectively (Appendix 3, Table 14). 

 

Table 4 summarizes all results across all tests and cutoff points, it includes illustrative positive and 

negative predictive values, optimizing for the lowest false positive rate. 

 

 

DISCUSSION 

In a patient with chronic watery diarrhea, the question is whether this is organic disease or a functional 

disorder such as functional diarrhea or IBD-D. Both FD and IBS-D are clinical diagnoses with no defining 

laboratory tests, and a work up to exclude all organic disease is impractical, expensive and potentially 

dangerous to patients if false positive tests result in further invasive testing. Thus, we performed a 

detailed analysis of the literature to evaluate the yield of the most common diagnostic tests. It is 

important to recognize that an ideal study to determine the value of a biomarker would prospectively test 

consecutive patients with chronic diarrhea with the biomarker of interest against the diagnostic gold 

standard.  Unfortunately, this type of trial design was mostly unavailable. Rather, most studies utilized a 

case-control design, e.g., comparing tests in patients with FD or IBS-D symptoms with healthy controls or 

those with other organic diseases. This may not accurately reflect either the true disease prevalence or 

the performance characteristics of a test when applied to undiagnosed patients encountered in routine 

clinical practice. Such a case-control design applied to diagnostic accuracy studies can dramatically inflate 

sensitivity and specificity estimates thus underestimating true false positive and false negative rates. In 

addition, many of the included studies were performed in the secondary or tertiary care setting resulting 

in referral bias. 
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The major strength of our analysis is that it is a comprehensive assessment of diagnostic accuracy 

literature, with rigorous statistical methodology. The major limitations are related to study design as 

noted above.  In addition, abdominal pain is a necessary diagnostic criterion for IBS but was not reported 

in all studies.  We chose diagnostic tests that evaluate the most important organic disease in the 

differential: inflammatory bowel disease, celiac disease, giardia, and bile acid diarrhea as well as new 

biomarkers for PI-IBS. We did not evaluate tests for SIBO because they are not part of a typical diarrhea 

workup and are not widely available in clinical practice.   

 

Inflammatory Markers  

Inflammatory markers are often utilized in patients with diarrhea to detect inflammatory bowel disease 

(UC and CD). Further, symptoms compatible with the diagnosis of IBS are common in IBD patients. The 

estimated prevalence of IBD in the general population is 130-140 per 100K and is influenced by many 

factors including genetic and demographic variables as well as geographical location.68 There are few 

studies, which report the prevalence of IBD in patients who fulfill symptom-based criteria for IBS. One 

prospective US study reported a 0.4% prevalence of IBD in patients with IBS symptoms while another 

Canadian study reported a prevalence of 11%, which may reflect differences in patient populations and 

the types of patients referred to the participating centers. As IBD can lead to significant morbidity and 

even mortality if incorrectly diagnosed or left untreated, these results suggest that screening for IBD in 

patients with IBS-D symptoms should be considered. As it is impractical and unlikely to be cost-effective 

to recommend routine colonoscopy in all patients with IBS-D symptoms, the identification of less 

expensive, non-invasive biomarkers to screen for IBD would be important. The gold standard for diagnosis 

of IBD includes colonoscopy and biopsy and evaluation of the small bowel, usually with imaging.  

 

ESR and CRP are blood markers of inflammation. ESR is a measure of blood viscosity and is a surrogate 

marker of inflammation while CRP is produced by the liver in response to inflammation and is regarded as 

a more sensitive indicator of inflammation. Acknowledging the very poor quality of the available data, 

particularly for ESR, our analysis suggested that neither ESR or CRP achieved positive or negative 

likelihood ratios which would warrant their routine use as a means of excluding organic diseases like 

inflammatory bowel disease or cancer in patients with typical IBS-D symptoms. In particular, we were 

concerned about the large number of patients without organic disease who would be triaged to 

additional diagnostic testing based on a falsely abnormal test result. This recommendation differs from 
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another recent meta-analysis which suggested that CRP, but not ESR, could be used to screen for 

inflammatory bowel disease in patients with typical IBS symptoms.69  

 

Fecal calprotectin (FC) and fecal lactoferrin (FL) are stool markers of inflammation, and derived from 

neutrophils, released into the gut during inflammation. Studies of FC varied in their cut off levels, studies 

of FL did not.  In general, for FC the cut off for normal is less than 50, with levels of 50-100 being 

considered borderline and levels greater than 100 indicating inflammation.   However, the studies we 

evaluated included 3 different thresholds for an abnormal FC test result, less than 30, less than 50 and 

less than 100.  The level of evidence at the lowest cut-off of <30 was insufficient to justify a formal meta-

analysis. Greater levels of evidence were available for FC results at the 2 higher cut-off values of <50 and 

<100. Of these 2 test thresholds, an FC of <50 provided the best combination of sensitivity, specificity, 

positive and negative likelihood ratios (cut off of 50 to ug/g optimizes the test for obtaining low false 

negatives).  When looking at the data for FC and FL, the negative likelihood ratios were similar. For the 

positive likelihood ratios, a brief review of the data might lead a reader to believe that FL was superior to 

FC. However, a more careful review reveals a very wide 95% CI for the positive likelihood ratio for FL. This 

casts doubt on the likelihood that a patient with an organic disease will have an abnormal test result 

compared to a person without organic disease. This analysis differs from the meta-analysis of Menees et 

al69 which concluded that FC was an accurate non-invasive test to screen for inflammatory bowel disease 

in patients with IBS symptoms but that there was insufficient evidence to provide a recommendation for 

FL. The current updated meta-analysis, which included a larger number of studies, suggests that while FC 

might instill greater confidence as a screening test for IBD in patients with IBS symptoms, FL might also be 

a useful screening test.  

 

Test for Celiac disease 

Celiac disease is a multisystem, autoimmune disorder which occurs in genetically susceptible persons and 

is triggered by the ingestion of gluten.70 The estimated prevalence of celiac disease in the general 

population varies significantly in different regions of the world, from a high of 5.6% in Algeria to a low of 

0.2-0.6 in Brazil. In the US, the prevalence of Celiac disease appears to be between 0.40-0.95%.71 
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Patients with celiac disease commonly report symptoms suggestive of IBS-D including pain, discomfort, 

bloating and diarrhea. A meta-analysis of 12 studies evaluating 2,677 individuals with IBS symptoms 

found a positive serology for celiac disease (EMA or tTG) in 57 (2.1%) compared to 49 (0.8%) of 5,931 

controls. Studies from North America did not identify an increase in the odds of celiac disease in patients 

with IBS. Universal screening for celiac disease amongst patients with IBS-D symptoms in the US remains 

controversial.  The negative consequences of missing a diagnosis of celiac disease can be significant.72, 73  

 

While the gold standard for diagnosis of celiac disease is small bowel biopsy, there are a number of 

serology tests, which can be used to screen for celiac disease. These tests can be divided into 2 

subgroups: 1. Autoantibodies including anti-tissue transglutaminase (tTG) and anti-endomysial antibody 

(EMA) tests. 2. Antibodies against gliadin including synthetic deaminated gliadin peptide (DGP). Versions 

of these tests which rely upon the identification of IgA or IgG antibodies are commercially available. The 

sensitivity of serological tests is reduced in persons who are eating a gluten free diet. Details regarding 

this issue can be found in other recent publications.74 

 

Amongst the tests we evaluated, IgA tTG offered the best combination of sensitivity, specificity, positive 

and negative likelihood ratios and has been recognized as the single best serological test to screen for 

celiac disease.74-76 IgA EMA also performed well in our analysis. As 2-3% of patients with celiac disease 

may have IgA deficiency,77 screening for celiac disease in high-risk patients should combine IgA tTG 

testing with a second test to identify patients with IgA deficiency or an IgG based test such as DPG or tTG. 

Acknowledging the limited, poor quality evidence, our analysis would favor IgG DPG over IgG tTG when an 

IgG based antibody test is being considered. 74-76 

 

Bile Acid Diarrhea 

High levels of bile acids in the colon cause watery diarrhea and can be the result of decreased absorption 

such as ileal resection or ileal disease or of an excess production as seen in individuals with a genetic 

defect that prevents normal feedback inhibition of BA synthesis.  In a meta-analysis which included 6 

studies with 908 patients with IBS-D, BAD was found in 28.1 % (range 16.9-35.3%).78 These results 

strongly suggest that bile acid malabsorption is a potentially important factor in the pathophysiology of 

IBS-D and may be overlooked in clinical practice.   
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There is no current gold standard for diagnosis of BAD.  Traditionally, it has been argued that the gold 

standard for diagnosing bile acid diarrhea is a clinical response to an empiric trial with a bile acid binding 

resin.79 However, bile acid binders are not without their pitfalls including poor palatability, drug 

interactions, and side effects such as abdominal pain, nausea, and constipation. These drugs also require 

dose titration to optimize clinical benefit. For all of these reasons, an empiric trial can be cumbersome 

and adherence to these drugs is poor. 80 

 

There are now a number of diagnostic tests, which can identify patients with bile acid malabsorption: the 

SeCHAT nuclear medicine test, measuring proteins or enzymes in the blood that are related to bile acid 

synthesis (C4, FGF 19) and measuring the bile acids in the stools.  The de facto gold standard is the 

75Selenium HomotauroCholic Acid Test or SeHCHAT. This test utilizes orally administered synthetic 

75selenium labelled bile acid that is resistant to bacterial degradation or passive absorption by the small 

intestine. Thus, levels of 75selenium identified by gamma camera on day 1 and day 7 provide an indirect 

assessment of absorption and fecal excretion of bile acids. This test has been reported to have a 

sensitivity of 89% and specificity of 100%.61 Our analysis of 4 studies all done in the 1980s showed a LF or 

9.5. A recent meta-analysis found that SeCHAT testing had a higher yield for BAD in patients with IBS-D or 

functional diarrhea than FGF19 or C4 (33.7% vs. 24.8% vs. 17.1%, respectively).64 Disadvantages of this 

test include the administration of a radioactive isotope, the need of dedicated infrastructure including a 

gamma camera, and multiple visits to complete the study. Further, SeCHAT testing is only available in 

specific countries and is currently not performed in the US.  

 

Other biomarkers for BAD include the measurement of fasting serum 7α-hydroxy-4-cholesten-3-one 

(serum C4), fasting serum fibroblast growth factor (FGF)19, or measuring bile acids in 48-hour stool 

collection.64, 80 Serum C4 level, usually reported as ng/ml, reflects hepatic bile synthesis which is directly 

related to bile acid malabsorption. Serum FGF 19, usually measured in pg/ml, is an important regulatory 

protein whose levels reflect ileal bile acid transporter reuptake of luminal bile acids. FGF 19 exerts 

inhibitory effects on hepatic bile acid synthesis. Decreased FGF 19 levels are associated with increased 

bile acid wasting and increased hepatic bile acid synthesis. Thus, C4 and FGF 19 are negatively 

correlated.81 The greatest value of C4 and FGF 19 testing seems to lie in their specificity and negative 

predictive value. One recent study in 101 IBS-D and functional diarrhea patients from the Mayo Clinic in 

Rochester, C4 and FGF 19 had specificities of 83% and 78%, respectively. Though these serum tests are 
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relatively simple to perform, unlike SeCHAT, they assess only a single point in time. Though these tests 

are not widely available, commercial assays are coming to market in some countries, including the US.  

 

Fecal bile acids can be quantified chromatographically by any of three methods: gas chromatography–

mass spectrometry, liquid chromatography–tandem mass spectrometry and HPLC–mass spectrometry).80 

Unfortunately, this method is inconvenient, time consuming, complex, expensive, and not widely 

available. Further, there is very little data which has assessed the performance characteristics of this 

test.64 

 

Chronic GI Infection: Giardiasis 

The likelihood of chronic diarrhea having an infectious cause is low in immune competent individuals. 

Bacterial causes are rare but include Salmonella, Campylobacter, Yersinia, Aeromonas and Plesiomonas, 

which will all be detected with an expanded stool culture, and recurrent Clostridium difficile infection, 

which requires separate testing.   Parasites are a more likely cause of chronic diarrhea, especially in 

developing countries where the prevalence is high, or in those who have traveled to those countries. The 

most common causes of parasitic diarrhea are Giardia, Cryptosporidia, Cyclospora and Entamoeba 

histolytica.  Routine testing currently includes microscopic examination of three stools collected on three 

different days for ova and parasite. However, microscopy is labor intensive, requires skilled technicians, 

and is expensive. In one prospective study of 5,681 stool samples sent for evaluation of acute and chronic 

diarrhea, a pathogen was identified in 83 (1.4 %), with Giardia the most common (n=45) followed by 

Entamoeba histolytica or E. dispar (n=19) and Cryptosporidium (n=10).  The estimated cost per significant 

organism identified was $1,836.82  In addition, there are new multiplex PCR panel tests that evaluate stool 

samples by PCR for multiple bacteria and/ or parasites.  A panel test for parasites showed sensitivity of 

100% for detection of Cryptosporidia and Giardia, with a specificity of 98.9% and 99.7% respectively .83  

The role of these tests is evolving, and they may be relevant in high-risk populations such as recent travel 

to endemic areas but their role in evaluation of patients with chronic diarrhea remains to be determined. 

Giardia is the most common parasite causing chronic diarrhea, with prevalence of 2% in adults and 6-8% 

if children in developed countries and higher rates in the developing world throughout the US as well as 

worldwide. Giardia infection typically lasts 2-6 weeks but can become chronic and may recur after 

treatment.  Symptoms are similar to FD or IBS-D with diarrhea, bloating and pain.  Current CDC guidelines 

suggest three stools be tested for ova and parasite examination, with further molecular testing of stools 
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when these are negative, but suspicion is still high. Molecular testing includes EIA tests (giardia antigen) 

or nucleic acid amplification tests like PCR, which all perform well and may be considered the gold 

standard.  One may consider pretest probability before ordering these tests. The highest risks are 

exposure in endemic areas, drinking untreated or contaminated water, hikers drinking untreated water 

from streams or lakes, exposure in a day care setting and men who have sex with men. In practice, an 

empiric trial of therapy may be given if the pre-test probability is high, but testing is negative.  

 

Molecular markers of IBS  

Currently, the diagnosis of IBS-D is based upon the identification of characteristic symptoms, exclusion of 

alarm features and selected biomarkers to “rule out” organic diseases which can be mistaken for IBS.  

Recently, two biomarkers have become available which might help to “rule in” IBS. Using an animal model 

of post-infectious IBS, Pimentel84 and colleagues found that antibodies to a neurotoxin (CdtB, cytolethal 

distending toxin B) produced by many bacteria that cause GI infections interacted with the protein 

vinculin in the gut mucosa, postulating a mechanism for GI tract damage following acute GI infections. 

Thus, this test may identify a subset of sufferers with post-infection IBS-D. 

In the first study to report on the performance of these tests, levels of antibodies to the neurotoxin and 

to vinculin in patients with IBS-D who were enrolled in a clinical trial evaluating the efficacy of rifaximin 

(n= 2,375) were compared with patients known to have IBD (n= 142), celiac disease (n=121) and healthy 

controls (n=43). Anti-CdTB and anti-vinculin antibody levels were higher compared to the control groups, 

although less with celiac disease.45 A second study from Mexico reported similar likelihood ratios for the 

individual tests.  Neither study reported performance characteristics when the 2 tests were combined.  

Our analysis indicates that the specificity of anti-CdTB and anti-vinculin antibodies for IBS-D is reasonably 

good with a high PPV. However, the sensitivity was less than 50%.  Thus, when positive, these antibody 

tests can increase the confidence in assigning a diagnosis of IBS.  On the other hand, a negative study 

does not help a provider to rule out IBS-D in a patient with abdominal pain and diarrhea. Like many of the 

other diagnostic tests discussed in this technical review, the currently available studies are more 

hypothesis generating that confirmatory for the value of anti-CdTB and anti-vinculin antibody testing. 

Properly designed and powered, prospective validation trials in consecutive uninvestigated, patients with 

IBS-D symptoms are necessary to determine the performance characteristics of these tests in clinical 

practice. In addition, studies in patients with FD, rather than IBS-D, would also be of interest. Studies to 
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determine whether these tests can enrich the likelihood of response to specific IBS therapies are also 

eagerly awaited.   

 

Other considerations:  Role of colonoscopy 

The other common inflammatory condition to be considered is microscopic colitis, a diarrheal disease 

with chronic colonic inflammation seen only on colorectal biopsy. Colorectal biopsy is the gold standard 

for diagnosis of MC. The incidence is estimated at 4.14 per 100,000-person years for CC and 4.85 per 

100,000-person years for LC and most common in those over age 60.  It is estimated that 10% of 

individuals with chronic watery diarrhea may have microscopic colitis.85, 86  We did not find studies of 

blood or inflammatory markers in MC. 

Numerous studies show an overlap in symptoms with FD and IBS-D. A recent systematic review and meta-

analysis found that amongst 10 studies with over 3,900 patients, the pooled prevalence of IBS symptoms 

in patients with microscopic colitis was 33.4%. This was similar to the prevalence of microscopic colitis 

found in patients with diarrhea (OR 1.39; 95%CI 0.43-4.47). In 4 case-control studies with 604 individuals, 

the prevalence of IBS symptoms in microscopic colitis patients was significantly higher than in healthy 

controls (OR, 5.16; 95% CI, 1.32–20.2).87 It should be noted that all of the included case-control studies 

enrolled relatively small numbers of IBS patients (30-226).88-91 In one of the larger consecutive IBS cohorts 

prospectively evaluated with colonoscopy and biopsies, investigators from the US reported a prevalence 

of microscopic colitis of 1.5% in 466 non-constipated IBS patients.92 In this series, all of the patients with 

microscopic colitis were identified in the subgroup with IBS-D.  Based upon these findings, the value of 

routine colonoscopy and biopsy is unclear.87 In the absence of alarm symptoms, colonoscopy and biopsy 

may not be necessary in the evaluation of most patients with typical symptoms of IBS-D under the age of 

50 but may be the only way to diagnose microscopic colitis in those with functional diarrhea, although 

flexible sigmoidoscopy is an alternate to total colonoscopy.   

 

Summary 

This detailed evidence profile evaluated the role of diagnostic tests in evaluation of patients with chronic 

watery diarrhea due to FD or IBS –D in whom it is important to rule out organic diseases.  No individual 

test was useful to exclude IBD although fecal inflammatory markers (FC and FL) may have some role but 

better studies are needed.  Serologic tests for inflammation (ESR and CRP) were of limited use.  Of 
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serologic tests for celiac disease, IgA TTG performed the best. The best test for bile acid diarrhea is a scan 

that is not available in the US.  Colonoscopy and biopsy remains the only way to diagnose MC.  The 

certainty in the evidence is low to very low, and ideal studies have not been done that would truly 

evaluate diagnostic testing in patients with chronic diarrhea.  
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