MSAC Application 1761


Faecal calprotectin for the monitoring of disease activity in patients with IBD



Population
Describe the population in which the proposed health technology is intended to be used:

This application is for the use of FC in monitoring of disease activity in patients with known inflammatory bowel disease (IBD) managed by a gastroenterologist. 

IBD refers to a group of chronic inflammatory conditions of the gastrointestinal tract, primarily consisting of Crohn's disease (CD) and ulcerative colitis (UC). Crohn's disease can affect any part of the digestive tract, from the mouth to the anus, and involves transmural inflammation with a patchy distribution. Ulcerative colitis primarily affects the colon and rectum, featuring continuous mucosal inflammation starting from the rectum and extending proximally. They are characterised by an influx of inflammatory cells into the gut wall, resulting in various clinical manifestations including abdominal pain, diarrhoea, rectal bleeding, fatigue and weight loss. 

The few epidemiologic studies from Australia show high incidence and prevalence of IBD, and it is estimated that approximately 100,000 Australians are living with IBD (1). While methodology differs across the studies, Australia has amongst the highest reported incidence of IBD worldwide, up to 24.7-32.4 cases per 100,000 people (2). IBD generally occurs with similar frequency in men and women with peak onset of incidence in the second and third decades (3). Although the aetiology of IBD is incompletely understood, it is thought to result from an aberrant immune response to environmental triggers in genetically susceptible individuals (4)

IBD is characterized by periods of active disease interspersed with periods of remission. The disease course varies among individuals and is unpredictable, with some experiencing a more indolent course, while others may have frequent relapses. Gut inflammation over time leads to poor outcomes with complications such as structural damage, strictures, fistulas, and an increased risk of colorectal cancer. 

Patients with IBD have an overall similar or slightly increased mortality risk (5,6). Advancements in medical therapies and multidisciplinary care have led to improved outcomes and reduced mortality rates in recent years (6). Subgroups of patients such as males over 40 years of age and those with colonic disease may have a higher mortality rate(6,7). There is also emerging data indicating higher risk of death in elderly patients with IBD, with cardiovascular disease and serious infection major contributors (8,9).

IBD exerts a substantial burden on patients' quality of life. The unpredictable disease course, chronic symptoms, and frequent healthcare interactions impact physical, psychological, and social well-being (10). Fatigue, pain, and impaired functional capacity contribute to limitations in daily activities and work productivity. IBD-related complications, such as strictures and fistulas, can result in hospitalizations, surgeries, and a need for long-term medical management. The disease also places a significant psychological burden on patients, with higher rates of anxiety, depression, and impaired body image (11).

In addition to impacts on patients and their families, IBD imposes a substantial economic burden on the Australian healthcare system. In 2012, direct costs from hospitalizations were estimated to be over $100 million(1). Productivity losses attributable to IBD were estimated at $380 million and additional financial and economic costs estimated at over $2.7 billion. 

This application directly supports the findings of the Australian Government’s Inflammatory Bowel Disease National Action Plan 2019 (12) which documented the most important short to medium term actions that will impact the improvement of quality of care for people living with IBD in Australia. Priority area 7 promotes the use of faecal calprotectin which “in the IBD clinical management setting…can assist in monitoring relapse and response of current treatment type and as a surrogate marker of mucosal healing or post-operative recurrence” (Page 20). 

Specify any characteristics of patients with the medical condition, or suspected of, who are proposed to be eligible for the proposed health technology, describing how a patient would be investigated, managed and referred within the Australian health care system in the lead up to being considered eligible for the technology:

This application is for patients who are being managed by a gastroenterologist with an established diagnosis of IBD. 

Diagnosis of IBD
There is no one test that can reliably diagnose all cases of IBD, and many people require a number of investigations (or testing on more than one occasion). Patients presenting to primary care with symptoms and/or investigations consistent with IBD are eligible for MBS funded FC test for the purposes of diagnosis (items 66522/3) to help distinguish between IBD and functional gut disorders, and to determine which patients should be referred to a specialist (gastroenterologist) for further investigations. The diagnosis of IBD is made by a gastroenterologist based on a combination of clinical, endoscopic, histopathological, imaging and laboratory findings. 

At the specialist stage of diagnosis, colonoscopy with histology and radiology are used to establish the diagnosis and to assess its severity and extent.  Colonoscopy with ileoscopy with multiple biopsy specimens is well established as the first line procedure to establish the diagnosis and extent of disease (13,14). Colonoscopy allows for visualisation of the lining of the entire large intestine and the terminal ileum, examining for ulcers, inflammation, bleeding and stenoses. Multiple biopsies are taken from the colon and terminal ileum, and IBD has well established histopathological findings (15). Upper gastrointestinal endoscopy may also be performed in patients with upper gastrointestinal symptoms (e.g. nausea, vomiting, epigastric pain). Where detailed cross-sectional anatomy needs to be defined, magnetic resonance imaging (MRI) is preferred, but in patients with diagnosed IBD, it is only currently rebated on the Medicare Benefits Schedule (MBS) for small bowel Crohn’s disease and to assess fistulising perianal disease (MBS items 63740/43).

After the diagnosis and severity is established, IBD management involves initiation of a treatment plan by the gastroenterologist and a program of regular follow up. This application only applies at this stage in the investigation/referral/management algorithm. 


Provide a rationale for the specifics of the eligible population:

IBD is a chronic, complex condition that is managed by specialist gastroenterologists who are best placed to make decisions on when to order a faecal calprotectin and accurately interpret the result. We anticipate that the restriction of the eligible population to those with a previous diagnosis of IBD, and ordering of the test only by specialist gastroenterologists will result in minimal ‘leakage’ of the test being used inappropriately or unnecessarily. Australian gastroenterologists are strongly supportive of the use of faecal calprotectin for this indication, and would be more likely to use the test in clinical practice if it was MBS listed (16).

Are there any prerequisite tests?
No
(apart from the diagnostic tests as outlined under heading “Diagnosis of IBD” above). 

Are the prerequisite tests MBS funded? 
N/A

Please provide details to fund the prerequisite tests:

N/A

Intervention
Name of the proposed health technology:

Quantitative enzyme-linked immunosorbent assay (ELISA) of faecal calprotectin (hereafter referred to as FC) is a quantitative determination of a protein biomarker in the stool that reliably correlates with both clinical and endoscopic disease activity in IBD. Calprotectin is found in the cytosol of human neutrophils and raised levels of calprotectin in the stool (FC) reflects the migration of neutrophils into the gut lumen during active intestinal inflammation. As our previously successful application item number 66522/3 highlights[footnoteRef:1], FC provides a non-invasive, accurate and inexpensive (~$80) method to assess for intestinal inflammation in IBD.  [1:  FC was the subject of a GESA successful separate MSAC application for use in the primary care setting to distinguish between functional gastrointestinal disorders and IBD. ] 


High FC levels indicate active inflammation, allowing for timely adjustments in treatment leading to improved disease management, cessation of ineffective therapies and better outcomes in IBD care including avoidance of irreversible bowel damage, surgery, hospitalisations and morbidity. A low FC is reliable in suggesting no disease activity in IBD, allowing clinicians to avoid unnecessary invasive and expensive investigations such as colonoscopy in many patients.

Describe the key components and clinical steps involved in delivering the proposed health technology:

A patient with an existing diagnosis of IBD would be reviewed by a gastroenterologist. Note that the existing MBS item numbers for use of faecal calprotectin test (66522 and 66523) are used prior to this clinical pathway (i.e. at the diagnostic stage). If the gastroenterologist determines that a FC for assessment of disease activity is warranted for the patient, a pathology request would be completed. The patient would submit a faecal sample to a local pathology service who will perform quantitative enzyme-linked immunosorbent assay (ELISA) of faecal calprotectin. These results would be available to the referring gastroenterologist who would then make decisions on management.


Identify how the proposed technology achieves the intended patient outcomes:

A primary goal of IBD management is to alleviate both symptoms and objective inflammation to reduce avoidable complications such as colorectal cancer, fistula, strictures which may require surgery and lead to further morbidity. Management includes treatment of inflammation (e.g. with medications and/or surgery), monitoring for adverse drug reactions, education and counselling, psychological and dietary support, vaccination, bone health assessment and management and screening/surveillance for cancer. 

Tight control of inflammation in IBD improves outcomes
Tight control of IBD related inflammation (“disease activity”) is well established as the best practice management paradigm to optimise outcomes, improve the long-term prognosis of patients with IBD and avoid complications and hospitalisations. The STRIDE (Selecting Therapeutic Targets in Inflammatory Bowel Disease)-II guidelines by the International Organization for the Study of Inflammatory Bowel Diseases provide evidence-based recommendations for achieving and maintaining tight control in IBD management and have been adopted by major Australian and international gastrointestinal societies (17).  These guidelines emphasize the importance of “treating to target”, which involves setting specific treatment goals and regularly assessing disease activity to ensure those goals are met. The guidelines highlight the use of objective measures, such as clinical indices, biomarkers (including faecal calprotectin), and endoscopic evaluation, to monitor disease activity. Frequent and regular assessment allows for early detection of inflammation and prompt adjustment of treatment to achieve mucosal healing and symptom control.

The clinical course of IBD is chronic, remitting and relapsing which means regular monitoring of disease activity is important. Mucosal healing (lack of activity on endoscopy) has been shown to improve outcomes and reduce flares, complications and surgeries (18–21). Lengthy waiting lists for colonoscopy(22) and the invasive/expensive nature of this investigation means that close monitoring of disease activity purely through this method is not feasible. Moreover, colonoscopy is not only expensive but invasive and requires bowel preparation and time away from work for patients, alongside a small but real risk of complication such as intestinal perforation. This has led to the search for surrogate markers of mucosal disease activity (and healing) that allow for the tight control of inflammation. 

Although symptomatic relief is one of the primary goals of treatment in IBD, there is a poor correlation between clinical symptoms alone and mucosal inflammatory burden (23,24). Without the use of adjunct biomarkers such as faecal calprotectin, this may lead to undesirable outcomes:
· Unnecessary intensification of medical therapy (with associated risk of adverse effects and costs) given functional gut disorders (such as irritable bowel syndrome) with symptoms that can mimic those seen in IBD are common in patients with IBD. Between 20% and 44% of patients with controlled IBD have symptoms such as bloating, abdominal pain and diarrhoea consistent with irritable bowel syndrome (25,26).  
· Delay in the identification of undetected mucosal inflammation which is present in a large proportion of patients with no symptoms (27). This may lead to adverse outcomes such as hospitalisation, resectional surgery and cancer as outlined above. The multicentre, randomised, controlled phase 3 CALM trial demonstrated that a treatment strategy based on symptoms alone was inferior to combining symptoms with biomarkers of disease activity (CRP and FC) (28). 
For these reasons, using symptoms alone to guide management in IBD is inadequate and investigations are necessary adjuncts at routine clinical review. 

Faecal calprotectin is the best tool for frequent assessment of disease activity in IBD
FC has emerged as the best tool to allow for close IBD monitoring and assessment as it is non-invasive, safe, cheap, acceptable to patients and correlates highly with endoscopic and histological activity (29–33). Recent meta-analyses demonstrate a high specificity and sensitivity to detect mucosal healing and disease activity in IBD (34–37). Normalisation of FC has also been shown to be associated with reduced risk of disease progression (38). Furthermore, there is a large body of data supporting the utility of faecal calprotectin in predicting relapse (39,40), to assist in de-escalation of therapy (41–43), and monitoring for post-operative recurrence(44). Australian gastroenterologists endorse the use of FC to assess for mucosal healing and disease activity in IBD and to help avoid unnecessary colonoscopies (16), and use of FC for monitoring has been incorporated into NPS MedicineWise guidelines produced with funding by the Australian Government Department of Health and incorporated into national gastroenterology society guidelines (45).
 
Normalisation of FC has been incorporated into the STRIDE-II guidelines as an intermediate target (Figure 1). By implementing a tight control approach in IBD management, the STRIDE-II guidelines aim to achieve sustained remission, prevent disease progression, reduce hospitalizations, minimize the need for surgeries, and improve patients' overall well-being. Tight control not only focuses on symptom management but also targets mucosal healing and long-term disease control, with the ultimate goal of improving patients' quality of life and minimizing the impact of IBD on daily activities.

[image: Figure 1: STRIDE-II guidelines (17) by the International Organization for the Study of Inflammatory Bowel Diseases.]
Figure 1: STRIDE-II guidelines (17) by the International Organization for the Study of Inflammatory Bowel Diseases.

Does the proposed health technology include a registered trademark component with characteristics that distinguishes it from other similar health components? 
No

Explain whether it is essential to have this trademark component or whether there would be other components that would be suitable:

N/A

Are there any proposed limitations on the provision of the proposed health technology delivered to the patient (For example: accessibility, dosage, quantity, duration or frequency): 
Yes

Provide details and explain:

Limit to a maximum of four times (n=4) per year. This is consistent with national and international guidelines (17,45)for monitoring of IBD disease activity as outlined above, and would enable closer monitoring of select patients when clinically appropriate (e.g. active disease, recent change of therapy, recent surgery, reassessment after high result). 

If applicable, advise which health professionals will be needed to provide the proposed health technology:

· FC test to be ordered by gastroenterology specialists. 
· FC test to be performed by pathologists.

If applicable, advise whether delivery of the proposed health technology can be delegated to another health professional:

N/A

If applicable, advise if there are any limitations on which health professionals might provide a referral for the proposed health technology:

Restricted to ordering by specialist gastroenterologists. IBD is a chronic, complex condition that is managed by specialist gastroenterologists who are best placed to make decisions on when to order a FC and interpret the result. We anticipate that this restriction will result in minimal ‘leakage’ of the test being used inappropriately or unnecessarily. Australian gastroenterologists are strongly supportive of the use of FC for this indication, and are more likely to use the test in clinical practice if it was MBS listed (16).

Is there specific training or qualifications required to provide or deliver the proposed service, and/or any accreditation requirements to support delivery of the health technology?
Yes

Provide details and explain:

A pathologist in an accredited laboratory will perform the analysis of the test, based on a pathology request from a gastroenterology specialists. 
Indicate the proposed setting(s) in which the proposed health technology will be delivered: (select all relevant settings)

[bookmark: Check1]|X| Consulting rooms 
|_| Day surgery centre
|_| Emergency Department 
|_| Inpatient private hospital
|_| Inpatient public hospital 
[bookmark: Check2]|X| Laboratory
|X| Outpatient clinic 
|_| Patient’s home
|_| Point of care testing 
|_| Residential aged care facility
|_| Other (please specify) 

The test will be ordered from consulting rooms & outpatient clinics and the analysis of the test performed in a laboratory.

Is the proposed health technology intended to be entirely rendered inside Australia? 
Yes

Please provide additional details on the proposed health technology to be rendered outside of Australia:

N/A

Comparator
Nominate the appropriate comparator(s) for the proposed medical service (i.e. how is the proposed population currently managed in the absence of the proposed medical service being available in the Australian health care system). This includes identifying health care resources that are needed to be delivered at the same time as the comparator service:

The comparator is colonoscopy and biopsy. 
The indications and contraindications for both the proposed medical service and the main comparator (colonoscopy and biopsy) are the same. The adverse events that are to be included in the economic evaluation are perforations and bleeding (rate ~1:1000), and anaesthetic risk. Perforations, bleeding and anaesthetic risk occur in colonoscopy. There are no identifiable adverse events occurring from the proposed medical service (FC) itself. 

Other healthcare resources that need to be delivered at the same time as the comparator include anaesthetic staff (anaesthetist, anaesthetic nurse) and endoscopy nursing staff as well as use of an appropriately fitted hospital or day centre endoscopy room, recovery area and use of endoscopic equipment (including preparing and cleaning). It should also be considered that patients are required to take time off work for a colonoscopy (~36 hours minimum time, usually 2 working days), hence increasing patient costs. 

List any existing MBS item numbers that are relevant for the nominated comparators: 
Colonoscopy/endoscopy (MBS item number 32222[h]), biopsy (histopathology: MBS item numbers 72823, 72824) and anaesthetic services relating to colonoscopy (MBS items 20810, 17610 and 23025):
[image: Colonoscopy/endoscopy (MBS item number 32222[h])]
[image: biopsy (histopathology: MBS item numbers 72823, 72824) ]
[image: aneasthetic services relating to colonoscopy (MBS item 20810)]
[image: aneasthetic services relating to colonoscopy (MBS item 17610)][image: aneasthetic services relating to colonoscopy (MBS item 23025)]

Please provide a rationale for why this is a comparator:

For patients previously diagnosed with IBD seeing a gastroenterologist for ongoing management, the gold standard for assessment of disease activity is colonoscopy and biopsy. In addition to colonoscopy/biopsy, CRP is another test used for assessing disease activity that could be considered as comparator. However this test alone performs poorly in assessing for endoscopic activity and will generally be performed in conjunction with a FC test. CRP may still be normal in an unacceptably high number of Crohn’s disease patients with clinically active Crohn’s disease (up to 30%) and in most patients with UC, particularly when disease is mild (46,47). Elevated CRP has a high specificity but poor specificity for detection of endoscopic activity in both Crohn’s and UC (34). As such we recommend colonoscopy and biopsy as the primary comparators. 

Pattern of substitution – Will the proposed health technology wholly replace the proposed comparator, partially replace the proposed comparator, displace the proposed comparator or be used in combination with the proposed comparator? (please select your response)

|_| None – used with the comparator 
|_| Displaced – comparator will likely be used following the proposed technology in some patients
|X| Partial – in some cases, the proposed technology will replace the use of the comparator, but not in all cases 
|_| Full – subjects who receive the proposed intervention will not receive the comparator

Please outline and explain the extent to which the current comparator is expected to be substituted:

As the initial test to assess for disease activity in IBD, it is anticipated that the majority of colonoscopies (comparator) will be substituted by FC. An Australian real-world study found colonoscopies for (re)assessment of disease activity over a five-year time frame after introduction of free FC testing dropped from 450 to 196 compared to the previous five years (56.4% drop) (48). The figure of 196 includes colonoscopies which were performed subsequent to initial faecal calprotectin (for example, if the FC value was intermediate) so the substitution figure is likely to be higher for the initial test to assess for disease activity. Australian gastroenterologists are strongly supportive of the use of FC for this indication, and would be more likely to use the test in clinical practice if it was MBS listed (16).

Outcomes

(Please copy the below questions and complete for each outcome)

List the key health outcomes (major and minor – prioritising major key health outcomes first) that will need to be measured in assessing the clinical claim for the proposed medical service/technology (versus the comparator): (please select your response)

|X| Health benefits 
|X| Health harms
|X| Resources 
|X| Value of knowing


Outcome description – please include information about whether a change in patient management, or prognosis, occurs as a result of the test information:

A FC result in a patient with IBD offers gastroenterologists important information on disease activity allowing for timely adjustment to therapy (escalation, continuation or de-escalation). In addition, it can provide valuable insights into prognosis. Figure 2 highlights the potential changes in management based on FC. 

Recent meta-analyses demonstrate a high specificity and sensitivity to detect mucosal healing and disease activity in IBD (34–37). Normalisation of FC has also been shown to be associated with reduced risk of disease progression (38). Furthermore, there is a large body of data supporting the utility of FC in predicting relapse (39,40), to assist in de-escalation of therapy (41–43), and monitoring for post-operative recurrence (44)..

Proposed MBS items
How is the technology/service funded at present? (for example: research funding; State-based funding; self-funded by patients; no funding or payments): 
Self-funded by patients.

Please provide at least one proposed item with their descriptor and associated costs, for each population/Intervention: (please copy the below questions and complete for each proposed item)

Proposed item details 

	[bookmark: _Hlk121232719]MBS item number (where used as a template for the proposed item)
	Specify MBS item number here

	Category number
	6

	Category description
	Pathology Services

	Proposed item descriptor
	Faecal Calprotectin test for assessment of disease activity if all the following apply:
a) the patient has diagnosed inflammatory bowel disease;
b) the service is requested by a specialist or consultant physician practising as a specialist gastroenterologist;

	Proposed MBS fee
	$68 (85% of the total cost per test of $80)

	Indicate the overall cost per patient of providing the proposed health technology
	$80 * 1.08 tests per year = $86.4 (please see Appendix 1 at the end of this document for methods)

	Please specify any anticipated out of pocket expenses
	$0

	Provide any further details and explain
	Maximum of 4 tests per year



Algorithms
Preparation for using the health technology
Define and summarise the clinical management algorithm, including any required tests or healthcare resources, before patients would be eligible for the proposed health technology:

Prior to patients being eligible for the proposed health technology, the patient must have been diagnosed with IBD.

Patients presenting to primary care with symptoms and/or investigations consistent with IBD are eligible for MBS funded FC test for the purposes of diagnosis (items 66522/3) to help distinguish between IBD and functional gut disorders, and to determine which patients should be referred to a specialist (gastroenterologist) for further investigations. The diagnosis of IBD is made by a gastroenterologist based on a combination of clinical, endoscopic, histopathological, imaging and laboratory findings. 

At the specialist stage of diagnosis, colonoscopy with histology and radiology are used to establish the diagnosis and to assess its severity and extent.  Colonoscopy with ileoscopy with multiple biopsy specimens is well established as the first line procedure to establish the diagnosis and extent of      disease (13,14). Colonoscopy allows for visualisation of the lining of the entire large intestine and the terminal ileum, examining for ulcers, inflammation, bleeding and stenoses. Multiple biopsies are taken from the colon and terminal ileum, and IBD has well established histopathological findings (15). Upper gastrointestinal endoscopy may also be performed in patients with upper gastrointestinal symptoms (e.g. nausea, vomiting, epigastric pain). Where detailed cross-sectional anatomy needs to be defined, magnetic resonance imaging (MRI) is preferred, but in patients with diagnosed IBD, it is only currently rebated on the Medicare Benefits Schedule (MBS) for small bowel Crohn’s disease and to assess fistulising perianal disease (MBS items 63740/43).

After the diagnosis and severity is established, IBD management involves initiation of a treatment plan by the gastroenterologist and a program of regular follow up. This application only applies at this stage in the investigation/referral/management algorithm. 


Is there any expectation that the clinical management algorithm before the health technology is used will change due to the introduction of the proposed health technology? 
No

Describe and explain any differences in the clinical management algorithm prior to the use of the proposed health technology vs. the comparator health technology:

N/A

Use of the health technology

Explain what other healthcare resources are used in conjunction with delivering the proposed health technology:

Clinical patient consultation with a specialist gastroenterologist.

Explain what other healthcare resources are used in conjunction with the comparator health technology:

Clinical patient consultation with a specialist gastroenterologist.
As indicated in the “Comparator” section above, other healthcare resources that need to be delivered at the same time as the comparator include anaesthetic staff (anaesthetist, anaesthetic nurse) and endoscopy nursing staff as well as use of an appropriately fitted hospital or day centre endoscopy room, recovery area and use of endoscopic equipment (including preparing and cleaning). It should also be considered that patients are required to take time off work for a colonoscopy (~36 hours minimum time, usually 2 working days), hence increasing patient costs. 

Describe and explain any differences in the healthcare resources used in conjunction with the proposed health technology vs. the comparator health technology:

The major differences are the additional associated resources with the comparator health technology (colonoscopy):
· Health resources associated with adverse events including perforations and bleeding (rate ~1:1000), and anaesthetic risk. 
· Healthcare resources that need to be delivered at the same time as the comparator including other nursing/medical staff, endoscopy equipment and procedure/recovery rooms (outlined in more detail in the previous question).




Clinical management after the use of health technology

Define and summarise the clinical management algorithm, including any required tests or healthcare resources, after the use of the proposed health technology:

As per the STRIDE-II management guidelines (Figure 1), regular follow up is initiated to assess for short term targets of symptomatic response/remission (improvement in clinical markers) and biochemical markers (e.g. CRP). During the follow up, the patient may present a) symptomatic or b) asymptomatic:

a) Symptomatic patient
If the gastroenterologist assesses that the patient is symptomatic (PR bleeding, abdominal pain, fatigue, increase in bowel frequency or loose stool), and after exclusion of gastrointestinal infection if appropriate, a FC laboratory-based test could be ordered to assess for disease activity. The results of this test (FC) along with clinical assessment of the individual patient would then inform the gastroenterologist’s next management steps. These may include continuing existing management/therapy, further investigation such as endoscopy or change (escalation or de-escalation) in therapy.

As per the 2021 NPS MedicineWise / GESA “Faecal Calprotectin in Inflammatory Bowel Disease” guideline (45), a test of <100 μg/g in this setting is indicative of a non-inflammatory cause for symptoms (such as functional gut disorders). In this situation, colonoscopy may be avoided (compared to the Usual Care situation) leading to cost savings and reduced risks associated with an invasive procedure. A test of 100-250 μg/g indicates an intermediate result which needs to be interpreted in the clinical context including checking of adherence to therapy, consideration of change from baseline / trends in FC in the patient and other factors which may contribute to an increased FC e.g. diverticulitis and medications such as non-steroidal anti-inflammatory use. Based on this specialist assessment, the gastroenterologist will then decide on next appropriate management steps which may include consideration of further investigation such as colonoscopy / imaging. A result of >250 μg/g is indicative of active disease and would generally warrant adjustment to therapy.


b) Asymptomatic patient
[bookmark: bookmark=id.ngrli0ntzyfw]If the gastroenterologist assesses that the patient is asymptomatic, a FC laboratory-based test could be ordered to monitor for disease activity on a 6 monthly basis. The results of this test (FC) along with clinical assessment of the individual patient would then inform the gastroenterologist’s next management steps. 

As per the 2021 NPS MedicineWise / GESA “Faecal Calprotectin in Inflammatory Bowel Disease” guideline (45), a test of <100 μg/g in this setting is indicative of mucosal healing which help the gastroenterologist make clinical decisions such as weaning/cessation of corticosteroids, continuation of effective therapy or consideration of de-escalation of therapy if indicated. A test of 100-250 μg/g indicates an intermediate result which needs to be interpreted in the clinical context including checking of adherence to therapy, consideration of change from baseline / trends in FC in the patient and other factors which may contribute to an increased FC e.g. diverticulitis and medications such as non-steroidal anti-inflammatory use. Based on this specialist assessment, the gastroenterologist will then decide on next appropriate management steps which may include consideration of further investigation such as colonoscopy / imaging. 

A result of >250 μg/g is indicative of intestinal inflammation and may warrant escalation of therapy and/or further evaluation such as colonoscopy / imaging. Timely and appropriate therapeutic escalation will avoid complications emerging and progression to hospitalisation and/or surgery.


Define and summarise the clinical management algorithm, including any required tests or healthcare resources, after the use of the comparator health technology:

During regular follow up with the patient’s gastroenterologist, assessment will occur of symptomatic response/remission (improvement in clinical markers) and biochemical markers (e.g. CRP). The patient may present a) symptomatic or b) asymptomatic:

1. Symptomatic patient
If the gastroenterologist assesses that the patient is symptomatic (PR bleeding, abdominal pain, fatigue, increase in bowel frequency or loose stool), and after exclusion of gastrointestinal infection if appropriate, a colonoscopy with or without imaging may be ordered to assess for disease activity. The results of this test (colonoscopy) would then be used by the gastroenterologist to determine next management steps for the patient. Active disease on colonoscopy may indicate suboptimal or non-response to therapy, leading to adjustment of the therapy. No active disease on colonoscopy and imaging may lead to consideration of non-inflammatory causes of symptoms such as irritable bowel syndrome overlap (common in patients with IBD).

d) Asymptomatic patient
If the gastroenterologist assesses that the patient is asymptomatic, the gastroenterologist will generally use blood-based biomarkers such as CRP in combination with clinical assessment to assess response to therapy and mucosal healing. As outlined earlier, this is a suboptimal assessment with poor sensitivity and specificity for mucosal healing. Due to the expensive and invasive nature of colonoscopy, assessment using this method may not happen frequently enough to make important clinical decisions. 

In the situation where colonoscopy is performed and mucosal healing is achieved (no active disease on colonoscopy), this may lead to continuation of effective therapy or consideration of de-escalation. If active disease is identified on colonoscopy, adjustment of therapy can be made.

Describe and explain any differences in the healthcare resources used after the proposed health technology vs. the comparator health technology:

The major differences in healthcare resources used after the proposed health technology vs comparator health technology relate to a) the adverse events associated with the comparator (colonoscopy and biopsy) or b) the deferral of disease activity assessment due to the comparator being invasive, expensive and associated with risks. 

a) Health resources associated with adverse events including perforations and bleeding (rate ~1:1000), and anaesthetic risk. 
b) Deferral of disease activity assessment may delay identification of active disease leading to poor health outcomes, and identification of non-response to therapy to make timely adjustments to management.
Algorithms
Insert diagrams demonstrating the clinical management algorithm with and without the proposed health technology:
With proposed health technology (Intervention Algorithm; FC)
After the use of MBS funded proposed health technology, the results of this test (FC) would then be used by the gastroenterologist to help determine next steps in the management of the patient including continuing current therapy, adjusting therapy or further investigation (Figure 2). This effectively precludes the need for further expensive/invasive investigations such as colonoscopy or radiology in some situations (Figure 2). Intermediate results (100-250µg/g) should be interpreted in the clinical context including checking adherence to therapy, consideration of change from baseline / trends in FC in the individual patient and other factors which may increase FC (diverticulitis, medications such as non-steroidal anti-inflammatory drugs).
[image: Figure 2: Proposed health technology / Intervention care algorithm. Highlighted in red are pathways where expensive and invasive colonoscopy may be avoided in comparison to the Comparator algorithm (Figure 3).]
Figure 2: Proposed health technology / Intervention care algorithm. Highlighted in red are pathways where expensive and invasive colonoscopy may be avoided in comparison to the Comparator algorithm (Figure 3).



Without proposed health technology (Comparator Algorithm)

[image: Figure 3: Comparator (Usual Care) algorithm]
Figure 3: Comparator (Usual Care) algorithm 

Claims
[bookmark: _Hlk121218597]In terms of health outcomes (comparative benefits and harms), is the proposed technology claimed to be superior, non-inferior or inferior to the comparator(s)? (please select your response)
|_| Superior 
|X| Non-inferior
|_| Inferior 

Please state what the overall claim is, and provide a rationale:

This application makes the following well supported clinical claims: FC testing is cheaper, safer, and clinically non-inferior as the present alternative of performing colonoscopy & biopsy/histopathology for regular assessment of disease activity in patients with established IBD. 

Why would the requestor seek to use the proposed investigative technology rather than the comparator(s)?
The proposed investigative technology is safer, more acceptable to patients, non-inferior in disease activity assessment and allows for tighter control of IBD leading to better clinical outcomes. 

Identify how the proposed technology achieves the intended patient outcomes:

· Safer: There has been no evidence of adverse events from the use of the FC test identified in the literature. The safety benefits of FC include: reduced adverse events via perforations avoided, and bleeding. This has been widely established. 
· Non-inferior in disease activity assessment: high sensitivity, specificity, NPV, PPV, AUROC, additional true positives, additional true negatives, test reproducibility (coefficient of variance) and repeatability
· Better health outcomes: Tight control of IBD through the use of non-invasive FC testing will also ensure active IBD is detected earlier and avoidable complications of IBD will be reduced (disease specific morbidity, disease progression, perforation, anaemia, hospital admission, resectional surgery). 

For some people, compared with the comparator(s), does the test information result in: 
A change in clinical management?		Yes		

A change in health outcome?		Yes		

Other benefits?				Yes		

Please provide a rationale, and information on other benefits if relevant:

· Socioeconomic benefits: 
· Economic: cost-effective compared to colonoscopy
· Social: less time spent away from work and family
· Health outcomes for patients in rural & remote Australia: Access to repeat colonoscopy in rural, remote and regional Australia is poor (49) (Figure 4). Furthermore, colonoscopy rates are lower in areas with lower socioeconomic status in major cities and remote areas (49).
· Through telehealth & local pathology testing, FC will allow for accurate assessment of disease activity in IBD patients who live in these areas, without the need for extended time off work and travel/accommodation costs associated with colonoscopy.
[image: Figure 4: Number of MBS-subsidised services for repeat colonoscopy per 100,000 people of all ages, age and sex standardised, by Statistical Area Level 3 (SA3) of patient residence, 2018-19 (49)]
Figure 4: Number of MBS-subsidised services for repeat colonoscopy per 100,000 people of all ages, age and sex standardised, by Statistical Area Level 3 (SA3) of patient residence, 2018-19 (49)

In terms of the immediate costs of the proposed technology (and immediate cost consequences, such as procedural costs, testing costs etc.), is the proposed technology claimed to be more costly, the same cost or less costly than the comparator? (please select your response)
|_| More costly 
|_| Same cost
|X| Less costly 

Provide a brief rationale for the claim:

Cost Breakdown
The cost of the FC test is $80 of which the MBS would pay $68.0 (85%). This cost is based on costs of the FC test for a separate indication (items: 66522/23) which was determined in consultation with the Royal College of Pathologists of Australasia (RCPA). 

The total cost to the MBS for the provision of FC for assessment of disease activity in patients with IBD is estimated to be $5.31 million in 2024 (Table 1). Note that there are no changes to blood/biochemistry tests as all patients are assumed to receive these tests regardless of whether the patient receives a FC test.

[bookmark: bookmark=id.79qyn5v6p9hf]Colonoscopy rates (and abdominal radiology) are expected to decrease when the FC test is incorporated into the clinical pathway. 
A drop in colonoscopy rates in the IBD population after introduction of FC testing (free for the patient) has been established in real-world data from Lothian, Scotland, UK (50). Figure 5 shows a drop in colonoscopy and flexible sigmoidoscopy as a proportion of patients with IBD after introduction of faecal calprotectin testing (free to their patient population as part of the NHS) from approximately 22% to 14% (36% reduction).  Figure 6 shows the corresponding rise in faecal calprotectin use during the same period.
[image: Figure 5: Number and proportion of prevalent IBD population in Lothian, Edinburgh, undergoing flexible sigmoidoscopy or colonoscopy from 2011 to 2018 (50)]
Figure 5: Number and proportion of prevalent IBD population in Lothian, Edinburgh, undergoing flexible sigmoidoscopy or colonoscopy from 2011 to 2018 (50)
[image: Figure 6: Number and proportion of prevalent IBD population in Lothian, Edinburgh, submitting a stool sample for FC from 2011 to 2018 (50).]
Figure 6: Number and proportion of prevalent IBD population in Lothian, Edinburgh, submitting a stool sample for FC from 2011 to 2018 (50).

This is consistent with an Australian real-world study which found colonoscopies for (re)assessment of disease activity over a five-year time frame after introduction of free FC testing dropped from 450 to 196 compared to the previous five years (56.4% drop), with an associated cost reduction per patient per year from $1887 to $969 (Figure 7) (48). 

[image: Figure 7: Cost comparison of colonoscopy-only use (2005–2009) versus FC-colonoscopy use (2010–2014) for disease activity assessment (48)]
Figure 7: Cost comparison of colonoscopy-only use (2005–2009) versus FC-colonoscopy use (2010–2014) for disease activity assessment (48)

Further Australian data from Wright et al found routine FC testing in asymptomatic patients in post-operative Crohn’s disease and performing colonoscopy only in patients with FC > 100 reduced the rate of colonoscopy by 47% (51). Post-operative care costs in this setting would have been reduced by $1010 over 18 months using this strategy with FC testing at 6 and 18 months (52).

The following details the cost assumptions and expected cost impacts that the FC test will have on the comparator of colonoscopy and more generally:  

· Cost of colonoscopy to the healthcare system
· Estimate 1: $3,146 (cost of colonoscopy + [cost of endoscopic complications * 0.12% complication rate in adults]). This estimate is based on MSAC 1353.1 final report (D4.7, Table 66) using MBS fee schedule (2019) and National Hospitals Cost Data Collection (NHCDC) report (IHPA 2019). This does not account for healthcare inflation since 2019.
· Estimate 2: $6,735 (includes direct and indirect costs but excluding costs associated with time off work / loss of productivity). This estimate used the NSW Health Activity Based Management casemix database to provide estimates of colonoscopy expenditure associated with providing the procedure but not any follow-up expenditure that may have resulted at a later date due to the index event (53). 
· 1.08 FC tests performed per year (high estimate used; see Appendix 1 of the PICO document for methods for this estimate) for each patient with IBD.
· $80 cost per FC test
The proportion of FC tests in the IBD population for monitoring with results <100 μg/mL, 100-250μg/mL and ≥250 μg/mL is estimated from a real-world Australian study (48). 
· <100 μg/mL: 38.0%
· 100-250 19.8%
· ≥250 μg/mL: 42.2%  
However, it is acknowledged that it is unclear how these proportions would differ between the symptomatic and asymptomatic arms of the intervention. 

The cost of the intervention
1.08 * $80 = $86.40 per patient with IBD.

[bookmark: bookmark=id.p6ayg3kzco0v]The savings of the intervention
0.38 * $3,146 - $6,735 = $1,195.48 - $2559.30 saved per FC performed (up to 38% would avoid a colonoscopy due to FC < 100).
	
	2024
	2025
	2026

	Total IBD population year ending assuming 1.7% growth (1)
	102,423
	104,164
	105,935

	Estimated uptake
	60%
	60%
	65%

	Cost per person with IBD of test to MBS
	$86.40 (1.08 tests per person * $80)

	Total costs of the intervention ($ million)
	$5.31 million
	$5.40 million
	$5.95 million

	Estimated total number of tests (IBD population x estimated update x 1.08 tests per person)
	66,370
	67,498
	74,366

	Savings per FC test of the intervention
	$1,195.48 - $2,559.30

	Savings per FC test of the intervention ($ million)
	     $79.34 - $169.86 million
	 $80.69 - $172.75 million
	 $88.90 - $190.32 million

	Overall net savings of the intervention
	$74.03 - $164.55 million
	 $75.29 - $167.35 million
	 $82.95 - $184.35 million


Table 8.1: Estimated costs & savings of the intervention

Total costs avoided by the introduction of the FC test in 2026 is expected to equal $88.90 – 190.32 million with the cost of the intervention being $5.95 million in that year. As such, the introduction of FC testing in diagnosis results in a decrease in direct costs of approximately $82.95 - $184.35 million in the 2026 financial year. 

Note that savings from the intervention with regards to reducing hospitalisations, surgery and improved quality of life has not been included in these estimates.
[bookmark: _Hlk122532620]
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Summary of Evidence
Provide one or more recent (published) high quality clinical studies that support use of the proposed health service/technology. 
Identify yet-to-be-published research that may have results available in the near future (that could be relevant to your application). 
Do not attach full text articles; this is just a summary (repeat columns as required).
	
	Type of study design*
	Title of journal article  or research project (including any trial identifier or study lead if relevant)
	Short description of research  (max 50 words)**
	Website link to journal article or research (if available)
	Date of publication***

	Faecal Calprotectin is sensitive and specific to identify disease activity and mucosal healing in IBD

	1
	Systematic review & meta-analysis
	The Utility of Faecal Calprotectin, Lactoferrin and Other Faecal Biomarkers in Discriminating Endoscopic Activity in Crohn’s Disease: A Systematic Review and Meta-Analysis
	Assessed the utility of FC in Crohn’s disease comparing it to endoscopic activity. Pooled sensitivity was 81% (95% CI, 77-84%) with specificity of 74% (95% CI, 70-80%) and an AUC of 0.85. Subanalysis for mucosal healing: DOR of 18.17 (95% CI [11.08-29.82]) and a negative likelihood ratio of 0.19 [0.14-0.26]. 
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10216423/
	May 2023

	2.
	Systematic review & meta-analysis
	Fecal Calprotectin in Assessing Inflammatory Bowel Disease Endoscopic Activity: a Diagnostic Accuracy Meta-analysis
	Adult patients with IBD and with symptomatic active disease which was confirmed endoscopically. 298 controls and 2,822 patients. FC had pooled sensitivity of 85%, specificity of 75%, DOR of 16.3 and AUC of 0.88 in diagnosing active disease. Pooled sensitivity using bivariate analysis was 88% (84-90) and specificity was 72% (64-79).
	https://www.jgld.ro/jgld/index.php/jgld/article/view/63
	September 2018

	3.
	Systematic review & meta-analysis
	Faecal Calprotectin in Assessment of Mucosal Healing in Adults with Inflammatory Bowel Disease: A Meta-Analysis
	Crohn’s: 16 studies with 1333 patients. Faecal calprotectin had a diagnostic OR of 13.8 in detecting mucosal healing. Summary sensitivity was 82.8% (76.9-87.4), specificity was 75.9% (68.3-82.1). AUC was 0.829 with estimated DOR of 11.20. 
UC: 35 studies with 5826 patients. Provided similarly strong results.
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8161009/
	May 2021

	4.
	Systematic review & meta-analysis
	C-Reactive Protein, Fecal Calprotectin, and Stool Lactoferrin for Detection of Endoscopic Activity in Symptomatic Inflammatory Bowel Disease Patients: A Systematic Review and Meta-Analysis
	Patients with IBD and active disease as determined by endoscopy as gold standard. 19 studies included. Pooled sensitivity and specificity estimates of FC were 0.88 (0.84 – 0.90) and 0.73 (0.66-0.79). 

	https://journals.lww.com/ajg/Abstract/2015/06000/C_Reactive_Protein,_Fecal_Calprotectin,_and_Stool.10.aspx
	June 2015

	
	
	
	
	
	

	Real world data to demonstrate reduction in colonoscopy rates and cost savings after introduction of FC testing

	5.
	Real world, retrospective cohort
	Faecal calprotectin delivers on convenience, cost reduction and clinical decision-making in inflammatory bowel disease: a real-world cohort study
	This Australian study compared colonoscopies and FC tests in confirmed IBD patients in two cohorts: a) assessment during the first 5 years that FC was available at the centre and b) assessment performed in the preceding 5 year period. Colonoscopy rates dropped by ~56% and overall cost reduction of 51% seen after introduction of FC testing.
	https://onlinelibrary.wiley.com/doi/10.1111/imj.14027
	02/07/2018

	6
	Narrative review with data presented from Edinburgh FC database
	Disease Monitoring in Inflammatory Bowel Disease: Evolving Principles and Possibilities
	(Box 1 relevant)
The proportion of the prevalent IBD patients in Edinburgh undergoing FC monitoring has increased over the years with a mirrored reduction in colonoscopy. 
This study also provides estimates of the number of FC tests performed in a real life setting using a treat to target tight control strategy.
	https://www.gastrojournal.org/article/S0016-5085(22)00078-6/fulltext
	April 2022

	7
	Analysis of data from a prospective, randomised, controlled trial 
	Measurement of fecal calprotectin improves monitoring and detection of recurrence of Crohn's disease after surgery
	2015 Australian study of patients with post-operative Crohn’s disease. 
In this cohort, if colonoscopy restricted to only those patients with FC concentrations >100, 47% of patients without post-operative recurrence (disease activity) would have avoided colonoscopy. 
	https://pubmed.ncbi.nlm.nih.gov/25620670/
	May 2015

	8
	Survey data from a multicenter, prospective cohort study
	FOCUS: Future of fecal calprotectin utility study in inflammatory bowel disease
	In the known IBD subset of this study which included FC assessment for disease activity assessment and also determination of whether symptoms were IBS overlap (n=122), 55 patients had a FC<100µg and of these, 24 patients had colonoscopy deferred. 

	https://pubmed.ncbi.nlm.nih.gov/27688663/
	September 2016

	Australian gastroenterologists’ perception of FC use in IBD

	9
	Electronic surveys sent out to Australian gastroenterologists
	Faecal calprotectin: current usage and perceived beneficial effects of third-party funding on rates of colonoscopy by Australian gastroenterologists
	24% of non-users of FC cited cost as a factor. Even in users of FC, 69% cited funding as a major deciding factor. 
Of non-users, 78 and 58%, respectively, would use FC to differentiate IBD from IBS and assess for mucosal healing in IBD, if FC testing was Medical Benefits Schedule (MBS) listed.
Both users (79%) and non-users (68%) reported that use of FC to defer or avoid colonoscopies was likely if the test was MBS funded.
	https://onlinelibrary.wiley.com/doi/10.1111/imj.13056
	March 2016

	Publications supportive of the use of a treat to target algorithm in IBD including use of FC

	10
	Systematic review followed by iterative surveys of 89 International Organization for the Study of Inflammatory Bowel Diseases (IOIBD) members
	STRIDE-II: An Update on the Selecting Therapeutic Targets in Inflammatory Bowel Disease (STRIDE) Initiative of the International Organization for the Study of IBD (IOIBD): Determining Therapeutic Goals for Treat-to-Target strategies in IBD
	Normalisation of Faecal calprotectin is an intermediate goal in a treat to target algorithm in IBD that aims for optimal outcomes including clinical remission, mucosal healing, restoration of quality of life, and absence of disability.
	https://pubmed.ncbi.nlm.nih.gov/33359090/
	April 2021

	11
	Open label, randomised controlled phase 3 multicentre study
	Effect of tight control management on Crohn's disease (CALM): a multicentre, randomised, controlled phase 3 trial
	Patients were randomly assigned to the ‘tight control’ or ‘clinical management’ groups. Tight control also included CRP and FC. Escalation of adalimumab was based on either CDAI (clinical activity) in the clinical management group, or CDAI, FC>250 or CRP>5). A significantly higher proportion of patients in the tight control group achieved the primary endpoint of mucosal healing at week 48 (risk difference of 16.1% (3.9-28.3).
	https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)32641-7/fulltext
	December 23 2017

	FC as a predictor of relapse in IBD

	12
	Systematic review and meta-analysis
	Fecal calprotectin for detection of postoperative endoscopic recurrence in Crohn’s disease: systematic review and meta-analysis
	9 studies included. Optimal diagnostic accuracy obtained for FC value of 150µg/g with pooled sensitivity of 70% (59-81%), specificity of 69% (61-77%) and DOR of 5.92 (2.61-12.17). Area under the SROC curve was 0.73.
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6048608/
	8 July 2018

	13
	Systematic Review
	Clinical Utility of Fecal Calprotectin Monitoring in Asymptomatic Patients with Inflammatory Bowel Disease: A Systematic Review and Practical Guide
	6 studies included. Time intervals between FC varied between 1 - 3 months. Cut-offs varied between 15 and 300 µg/g. Patients with FC repeatedly above the study cut-off had a 53% to 83% probability of relapsing within the next 2 to 3 months, and those with repeatedly normal faecal calprotectin had a 67% to 94% probability of remaining in remission.
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5434712/
	1 June 2018

	14
	Systematic Review with Meta Analysis
	Systematic review with meta-analysis: fecal calprotectin as a surrogate marker for predicting relapse in adults with ulcerative colitis
	14 studies of 1110 patients with UC calculated pooled sensitivity and specificity to be 75% and 77% (cut-offs 55–341 μg/g)
	https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6558608/
	May 2019

	Other studies

	15
	Retrospective cohort study
	Normalization of Fecal Calprotectin Within 12 Months of Diagnosis Is Associated With Reduced Risk of Disease Progression in Patients With Crohn’s Disease
	375 patients with FC at diagnosis ≥250 μg/g and at least one follow up FC measurement within the first 12 months were included in the study. Patients with normalized levels of FC had a significantly lower risk of composite disease progression (hazard ratio [HR], 0.36; 95% CI, 0.24–0.53; P < .001).
	https://www.cghjournal.org/article/S1542-3565(20)31131-9/fulltext
	September 2021

	16
	Online questionnaire 
	Inflammatory bowel disease patient perceptions of diagnostic and monitoring tests and procedures
	Online questionnaire of IBD patients. Of the five most ordered tests in IBD (blood test, colonoscopy, colon biopsy, medical imaging and stool testing), stool test was the procedure with which the patients were most comfortable, whereas colonoscopy was considered the second lowest level of comfort. 
	https://bmcgastroenterol.biomedcentral.com/articles/10.1186/s12876-019-0946-8
	Feb 2019

	1.
	Yet to be published
Systematic review & Meta-analysis
	Utility of Faecal Calprotectin in Assessing Endoscopic Activity in Ulcerative Colitis
	This systematic review is currently being undertaken to review the literature on the effectiveness of faecal calprotectin testing in assessing disease activity compared to gold standard endoscopy in ulcerative colitis.
	During the contracted assessment (CA)/ submission-based assessment (SBA), please notify the applicants and we will provide the paper to the assessment and/or critique group.  
We envision a mixed CA/SBA approach as recommended by the Department.
	Please contact Ray/Fergus for publication timelines

	2.
	Yet to be published
Retrospective cohort study of IBD patients in a tertiary centre 
	Impact of Faecal Calprotectin on colonoscopy rates and clinical decision making in a real-world cohort
	This audit will document the real-world use of faecal calprotectin in a tertiary centre, and the impact on clinical decisions, colonoscopy rates and costs. 
	During the contracted assessment (CA)/ submission-based assessment (SBA), please notify the applicants and we will provide the paper to the assessment and/or critique group.  
We envision a mixed CA/SBA approach as recommended by the Department.
	Please contact Ray/Fergus for publication timelines




* Categorise study design, for example meta-analysis, randomised trials, non-randomised trial or observational study, study of diagnostic accuracy, etc. 
**Provide high level information including population numbers and whether patients are being recruited or in post-recruitment, including providing the trial registration number to allow for tracking purposes. For yet to be published research, provide high level information including population numbers and whether patients are being recruited or in post-recruitment.
*** If the publication is a follow-up to an initial publication, please advise. For yet to be published research, include the date of when results will be made available (to the best of your knowledge). 


Appendix 1 – Estimates of number of FC tests per patient per year

Best estimates of the number of FC tests that would be ordered by gastroenterologists for monitoring of patients with IBD in the Australian setting come from a study by Motaganahalli et al (48). In this real-world study, a total of 357 FC tests were performed in 246 patients over a five year period with median 1.8 year follow up, equating to 0.81 FC tests performed per patient year of follow up. This cohort comprised of patients followed up by gastroenterologists with an expertise in IBD in a tertiary hospital setting, meaning that the number of tests performed per patient per year is likely to be an over-estimate of compared to the general IBD population (which would include fewer patients with complicated disease, and fewer gastroenterologists with specific expertise in IBD).

Further data come from the Edinburgh Faecal Calprotectin Register (EFCR) from Lothian, Scotland. This population is comparable to the situation which would exist in Australia if this application is approved (FC test would be free to the patient; gastroenterologists use the treat to target guidelines; similar incidence/prevalence of IBD in the population). The Lothian Trust’s gastroenterologists request FC routinely and proactively at baseline and subsequently every 2-3 months in the majority of patients (50). Data were reported on the number of FC tests performed in this population before and after introduction of FC in primary care in Q1 2017 (Figure A1). Prior to Q1 2017, only gastroenterologists were able to order FC tests for their IBD patients. During 2016, the number of FC tests performed in Lothian was under 7000 per year for a prevalence of ~6500 patients with IBD (50). This suggests even with a population where clinicians request FC routinely, proactively and routinely in the majority of patients, the number of tests performed per IBD patient per year was approximately 1.08 (7000/6500). This number could be due to several factors, including incomplete adherence in completing the test and a significant proportion of patients with IBD not being followed up by a gastroenterologist, or being followed up infrequently.


[image: Figure A1: The number of FC tests performed per quarter based on the Edinburgh FC Registry. The increased demand for FC after opening the testing directly to General Practitioners is clearly demonstrated from Q1 2017 onwards (54)]
Figure A1: The number of FC tests performed per quarter based on the Edinburgh FC Registry. The increased demand for FC after opening the testing directly to General Practitioners is clearly demonstrated from Q1 2017 onwards (54)
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