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NICE guidance: dgll

Faecal calprotectin (FC) testing as...an option
In adults with recent onset of lower
gastrointestinal symptoms for whom specialist
Investigations are being considered if cancer is
not suspected and it is used to support a
diagnosis of IBD or IBS.

(http://www.NICE.org.uk/dgl11).
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Faecal Calprotectin
*Crohn’s disease monitoring

*IBS v IBD (NICE DG11)
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How to make a biomarker work

Get its strengths and weaknesses:
* Isita Troponin?
e Isita D-dimer?
Optimise its sensitivity and specificity
Understand the context in which it is used
Make it effective for patients
 Make it usable for clinicians
 Develop a workable pathway
« Safety netting
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Unrestricted faecal calprote

ctin testing performs

poorly in the diagnosis of inflammatory bowel

disease in patients in prima

ry care

Samantha Conroy,' Melissa F Hale,' Simon S Cross,’ Kirsty Swallow,* Reena H Sidhu,’

Ravishankar Sargur,® Alan J Lobo'

ABSTRACT

Background Faecal calprotectin (FC) measurement
distinguishes patients with inflammatory bowel disease
(IBD) from those with irritable bowel syndrome but
evidence of its performance in primary care is limited.
Aims To assess the yield of IBD from FC testing in
primary care.

Methods Retrospective review of hospital records to
assess the outcome following FC testing in primary care.
Investigations for all patients undergoing FC testing in a
single laboratory for 6 months from 1 October 2013 to
28 February 2014 were reviewed.

Results 410 patients (162 male; median age 42; range
16-91) were included. FC>50 pg/g was considered
positive (FC+). 148/410 (36.1%; median age 44
(17-91)) were FC+ (median FC 116.5pg/g (51-1770)).
122/148 FC-positive patients (82.4%) underwent
further investigation. 97 (65.5%) underwent lower
gastrointestinal endoscopy (LGIE), of which 7 (7.2%)
had IBD. 49/262 (18.7%) FC-negative (FC—) patients
(FC =50 pg/g) (median age 47 (19-76)) also underwent
LGIE, of whom 3 (6.1%) had IBD. IBD was diagnosed in
117410 (2.7%; 4 ulcerative colitis, 3 Crohn's disease, 4
microscopic colitis). 8/11 were FC+ (range 67-1170) and
3 FC—. At a 50 ug/g threshold, sensitivity for detecting
IBD was 72.7%, specificity 64.9%, positive predictive
value (PPV) 5.41% and negative predictive value 98.9%.
Increasing the threshold to 100 pg/g reduced the
sensitivity of the test for detecting 1BD to 54.6%.
Conclusions FC testing in primary care has low
sensitivity and specificity with poor PPV for diagnosing
IBD. Its use needs to be directed to those with a

higher pretest probability of disease. Local services

and laboratories should advise general practitioners
accordingly.
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Interpretation

Interpretation of Faecal Calprotectin results

Participants were asked to provide a free text interpretation for each specimen based upon a combination of the result they
obtained and the clinical scenario below.

A 40 year-cld woman visited her Family Doctor. The details on the request form were - Altemating diarthoea and constipation for 3

months. ?1BS .

Specimen 1604

I Resull Inigpresaton  Comment

Accusay [2AY] 973 B

ACCusay [2AY] 105 =

Accusay [2AY] 107 960 B

ACCUE3y [2AY] 112 E A Faecal Calpfutestin (FGP) resust of <100 ugi s of douditul clinical skiniicance. FGP 100 - 200

ug should be repeated and the patien I the valug I Simiiar of higher. FGP =200 ugi
sg 0ests Inflammatory bml dis=ase n( an |n1'ec:1 coiltis. Ralsed FCP can also occur in
Ents on MSAIDS of with biseding In me gu1 {Including patlents with uanc:en Faflents witn a

lalieu FCP should be rafemed promipdly & gy or furthy 1t

Accusay [2AY] 1387 ] Fostive

Bunimann [28U] 78 N Inflammatory Dowel Msease unikaly.

Buhimann [2BU] 78.7 P

Buhimann [2BL 107 P

Buhimann [2BU] 108.152 P

Buhimann [ZB0 115 | Recults <2000g/g are raraly 3s500ated Wit Signmcant pahoiogy.
Plgazs sea GCLam) C uidzlinas for advice 3nd secondary care refemal.
www.rhzgge.org.uk/ /236675/gge_fo._guiselines_dec_2015.doc

Buhimann [ZBL L P ‘Calprotectin = 100; Please repeal within 2 weeks

Buhimann [2BU] 123 2

Buhimann [ZBL 142 P

Buhimann [2BU] 153 E

Evidenca of moderate Gl Inflammation. IBD not excleded but conslder other causas eg NSAIDS,
diverticular dis=ase.

Bunimann [2BU] 158 E %omi:g;r;%ﬂcalgunemn In patients winout alam sympioms or a pre-existing diagnosis of
D
Ensure NSAIDs and PP1s have bean withheld for £-6 weeks. Exciude allemative causes of mildly
slevated calprotectin such as cosllac disease, @vertculllis and gut Infections. If repeat
calprotectin Is persistently ralsed gastmentemiogy refermal wil be Indicated.

Buhimann PE J] 169.7 E Evidence of moderate Gl Inflammation. IBD not excluded, but consider other causes eg.
NSAIDS, diverticular disease efc.

Bunimann [2BU] 77 B Borderine faecal calprotectin. In patients witowt alam Sympiome of afre—exlsnng_uugnusls of
IBD, repeat sample. Ensire NSAIDS and PPIS have baen withheld far
altamative causas of mildly elsvated calprotsctin such 35 cosliac disease, divert d qut
Infactions. If repeat calprofectn 15 persisienty ralsed, 3 gastmentemiogy ratermal wh b mgeated

Buhimann [254 1805 P >50ugig Refer i Gastroenierology

Buhimann [2BU 1926 2

Bunimann [254 200

Elevated jevel suggests Intestinal Inflammation. Suggest refer i Gastroent Eml:)%formnner
Investigations. N5 levels may be ralsed In colorectal neoplasia, Gl Infections, GThieeding and
NSAID uge. Imterpret results in the clinical context
Buhimann [2BU] 214 P -aeca cal. bectin sugge sis g\sho I"'=s||rz nflammation. Possible causes Include Inflammatio:
r= o, polyps, n and NSAID use. Ir ve patient has previo
en result 'ray be omelsla nt with a
dlagnosed wih :D further Investigation should be consl

Buhimann [25U] 243 =

Buhimann [28U] 252 E] Faecal calprotectin results greater than 150 wgig, suggest refermal to a Consultant
(Gasiroentarmiogist

Buhimann [26U] 253 2 Ralged calprotecin >200Ug/] sUggests Gl Infammation.

Buhimann PE J] a0 e Slg'uﬂcanl Intastinal IMammation. If over |5N&g On one OCcCASIoN Or over -EDII;'g on wWo
octaslons & weeks apan and not on NSAID. Theh suggest refenral to gastroentardiogy

Buhimann [2BU] 321 B Faecal calpralecin ralsed (~250ug/g). Suggestive of GI imfammation. Suggest immedite referra
10 gasimoenteniogy.

‘Buhimann [2BU] 338 B Calprotectin vakes ~200 ugig are Indlcaiive of acilve organic disease W Infammation of the G.1

\..uggest spaciallst refarral for further Investigation.
Buhimann [2BU] s P Signmcant int2stinal IMammation detectad. Possibie causes Inciwde1BD.GI Infection.polyps, Gl
nleedln%eneopiasla and NSAIDE.Suggest refer fo Gastroenterlagy. NOTE: No NSAIDS £ weeks
sting. Mot ta be used for c3Bes of suspacted bowel cancar (NICE DG11 and NICE

prior to
512}
Bunimann [264] 365 ] Result of FC > 150 UQ/g ; please refer o Diogy for Turiner 0f Me cause of
1his raisad resuil.
Buhimann [2BU] =E00 P
Buhimann fCAL turoo [48U] v E

Puiblahad @ 1138 o Frdy 12 Januiy 2018



York Teaching Hospital NHS'|

NHS Foundation Trust

High negative predictive value of a
normal faecal calprotectin

Bile salt malabsorption

O Functional

Giardiasis

B Organic

Microscopic colitis

Diverticulitis

Crohn's disease

Coeliac disease

Chronic pancreatitis

Thyrotoxicosis

Small bowel bacterial overgrowth

Lactose intolerance

Sorbitol induced diarrhoea

NPV 96.4%
Nn=500 secondary care referrals
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But what does a raised faecal
calprotectin mean?

« 30% of referrals with raised FC have IBS
mean: 164.2
« Third of FC become normal when repeated
Initial mean: 251
« Raised FC results in extensive intestinal
Investigation
* 75% colonoscopy or barium enema
* 58% small bowel studies
« 12.5% capsule endoscopy

e 20% UC FC<200 45% Crohn’s FC<200

Frontline Gastroenterol doi:10.1136/flgastro-
2011-100011
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Percent of patients with a raised CRP
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Cancer not suspected NHS Foundation Trust
IBED or IES likely
(normalinegative investigations)
Request faecal
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Primary Care Pilot:
Distribution of FC and Outcomes
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Primary Care Pilot

FC <50 FC 50-100 FC >100

58% of patients 30% of patients 12% of patients

3% risk of 3% risk of 33% risk of
disease disease disease
NPV % PPV %
FC care pathway 97 40

FC <50mcg/g 08 20



New presentation with lower
gastrointestinal symptoms:
cancer not suspected

preliminary Ix -ve York Teaching Hospital NHS

IBS or IBD likely i
NHS Foundation Trust

A 4

( Faecal calprotectin (FC) J

I
(=
)
FC>100 -
repeat FC
YORKSHIRE & HUMBER

ACADEMIC HEALTH SCIENCE NETWORK

FC 2100 IA Improvement Academy
risk 33%

A 4 A 4 i l

FC<100

risk 2%

FC<100
risk 2%

Troatas(BS FC100-250 FC>250

(NICE guidance) refer to refer to

P -, gastroenterology gastroenterology

enteric disease routinely urgently

risk 12% risk >46%
A 4 A
[ Symptoms } Remains Exclusion criteria:
managed locally symptomatic Cancer suspected (NICE quideline NG12, https://www.nice.org.uk/quidance/ng12)
v v Inclusion criteria: * Adult 18-60 years
FC<50 and aged <50 years FC>50 or aged >50 years  New lower gastrointestinal symptoms
cansidarsecond ling therdny rerRrToktinelyts * Normal or negative initial workup (FBC, USE, Cr, TFT,CRP, Ca, coeliac screen)
for IBS before referral gastroenterology

risk <1% risk 19% Stool culture / C. difficile screen as appropriate.
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Using the Care Pathway

e Patients aged 18-60 years y)
* Presentation with lower gastrointestinal YORKSHIRE & HUMBER
Sym ptO ms IA Improvement Academy

» change of bowel habit
« abdominal pain

« abdominal bloat
 Investigate as you judge to be clinically
appropriate:
« FBC, biochemistry, C-reactive protein

« Thyroid function test, coeliac screen
« Stool culture, C difficile

IBS or IBD is suspected

Diagnostic uncertainty

Cancer is not suspected
Request a faecal calprotectin
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FC<100mcg/g
)
 IBS 98% Ilkely YORKSHlR;{)HUMBER
« Reassure and treat as IBS S
or

« Consider non-Gl diagnosis (uro-gynaecological)
* Review at 6 weeks

o If still symptomatic
« FC <50 and aged <50years
 trial second line IBS therapy initially
 If unsuccessful refer routinely to
gastroenterology

« FC =50 or aged =50years
 refer routinely to gastroenterology
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FC 21 OOmcg/g NHS Foundation Trust
%—)
* Repeat YJ&H
« FC<100
— treat as likely IBS
« FC 100-250
— refer routinely to gastroenterology
« FC>250

— urgent gastroenterology referral for straight
to test colonoscopy
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* 6 month outcomes on 1000 patients

« median age: 38 [27-48]

 63% female

* 7% prevalence of IBD (organic enteric disease)
« 53% FC > 100 normalise on repeat

« compliance 85%

* NPV: 99% (98-100); PPV: 50% (42-59)

« Sens: 94% [85-98]; spec: 92% [90-94]

« non-pathway (FC<50): NPV 99% PPV 16%

¢ comparator:

— retrospective evaluation of the NPV and PPV of FC usage (cut off
50mcg/qg)

— 280 patients Scarborough and Ryedale CCG in the six months before
the pathway went live

— NPV of 100% but a PPV of 13%
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EJYHEC

YFCCP

economic evaluation J

YORKSHIRE & HUMBER

ACADEMIC HEALTH SCIENCE NETWORK

IA Improvement Academy

 Health economic evaluation with YHEC

« Outcome data compared against historic standard care,
predicted outcomes from FC usage and outcomes from
this implementation using standard cut off (per 1000 pts)

Intervention No FC (ESR + CRP) [Incremental
Total costs £308,954 £416,839 -£107,885
Correctly diagnosed IBS cases 849 677 172
Correctly diagnosed IBD cases 66 25 41
Unnecessary colonoscopies (i.e. false +wes) 79 251 -172

Intervention Standard cut-off |Incremental

Total costs £308,954 £467,820 -£158,866
Correctly diagnosed IBS cases 849 562 287
Correctly diagnosed IBD cases 66 68 1
Unnecessary colonoscopies (i.e. false +ves) 79 366 287



http://www.yhec.co.uk/
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Sensitivity analysis J Ly YHEC

YORKSHIRE & HUMBER

ACADEMIC HEALTH SCIENCE NETWORK

IA Improvement Academy

* Prevalence of IBD
varied the range from 0% to 20% (YFCCP Cl 6.5% - 10%)

YFCCP is cost saving with health benefits across all outcomes
except at a prevalence of 0%

« GP Adherence

varied GP adherence with the intervention arm between 0-100%
as soon as we reach 1% the YFCCP is cost saving with better
health benefits.
« Effectiveness
varied sensitivity and specificity between 50% and 100%
YFCCP is dominant at all levels of specificity above 75%

YFCCP is more effective at diagnosing IBD at a sensitivity &
specificity > 70%
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Implementation portfolio ©,

YORKSHIRE & HUMBER

ACADEMIC HEALTH SCIENCE NETWORK

IA Improvement Academy

Engagement with stakeholders

— CCG, primary care, secondary care, laboratory
medicine

* Business cases
« Patient management system templates

— SystmOne
— EMIS

* Training package and youtube video
« Compliance
— referral vetting, laboratory guidance, 2ww
« Patient information leaflet
« GP information leaflet
« Local arrangements: OA colonoscopy
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Outstanding challenges J E, YHEC
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* When to repeat a raised FC?
— 2-6weeks?

* What about a very high FC?
— maybe VERY high

« Assay variablility

o FIT


http://www.yhec.co.uk/
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Immundiagnostik

g v UK NEQAS for Faecal Markers of Inflammation Laboratory :
e W Distribution : 160 Date : 10-Sep-2017 Page € of 19
Birmingham Cuality Analyte : Calprotectin (ug/g)

160A 1608 160C

=2

Mean SD CV(%) Mean SD CV(%) Mean SD CV(%)

All methods [ALTM] 93 136 T4 546 344 186 542 180 83 46.4
ELISA T8 133 75 566 328 190 578 170 82 483
Accusay [ZAY] 5 108 7 6.4 229 1.3 55 110 ] 7.0
Buhlmann [2BU] 24 194 101 519 457 175 384 248 K= 30.8
Calpro (ALP) [2CP] 4 174 270 154
Diazorin [2IM] 4 102 16.0 104
Immundiagnostik (KE927T) T 175 50 283 533 92 173 206 26 17.7
Inowva [21F] 1 309 270 183
Orgentec Alegria [20C1) 5 78T 201 255 14.6 6.7 459 144 117 815
Thermo EliA Calpro 2 [2K02) 17 965 429 444 212 87 410 131 74 48.6
Thermo EliA [2KO] 11 751 22T 302 111 25 224
Lateral flow [ 124 67 538 46.0 137 298 209 65 A
Quantum Blue [3BU] 6 124 67 53.8 46.0 137 298 209 65 31
Immuno turbidimetric 8 157 41 264 39.8 92 232 241 45 18.7
Buhlmann fCAL turbo [4BU] 8 157 41 264 39.8 92 232 241 45 18.7
Chemiluminescence 2 300 11.0 251
Inova QUANTA Flash [91F] 2 300 11.0 23
non-numernc results 20
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FC and risk of IBD (Buhlmann)

Faecal Calprotectin

(mcg/g) IBS IBD risk of IBD (%)
<25 413 2 0.5
25-49 321 5 1.5
50-74 176 4 2.2
75-99 88 3 3.5
100-124 15 3 16.7
125-149 8 3 25
150-174 4 3 42.9
175-199 4 1 20
200-224 3 9 75
225-249 7 5 41.7
250-300 11 2 14.5
300-399 12 6 33.3
400-499 5 5 50
500-600 8 4 33.3
>600 26 41 61.2
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FIT'NICE DG30:

FIT for low risk patients

 NICE guidance DG30 states the OC Sensor,
HM-JACKarc and FOB Gold quantitative faecal

Immunochemical tests (FIT) are recommended for
adoption in primary care to guide referral for suspected
colorectal cancer in people without rectal bleeding who
have unexplained symptoms but do not meet the criteria

for a suspected cancer pathway referral outlined in

NICE's guideline on suspected cancer
(recommendations 1.3.1 to 1.3.3).
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FIT'NICE DG30:

FIT for low risk patients

« How does it fit with FC?

www.clipartof.com - 1055171



FC in SUSpeCtEd York Teaching Hogpital m
COIOreCtaI Cancer NHS Foundation Trust

Diagnostic accuracy of faecal calprotectin for neoplasia and organic enteric

disease
Median NPV PPV Sensitivity  Specificity
Neoplasia
227 8.7 92.7 35.2
| oseEE (94.5-496) (95.7-99'6) (6.3-11.9) (79-98)  (31.5-39.2)
e cancer and 189.5 97.2 15.6 91.9 36.4
0olyps (88-494) (93.8-98.9) (12.4-19.4) (82.6-96.7) (32.5-40.5)

Organic enteric disease
232 89.4 32.7 86.1 39.8

(79-580) (84.3-93) (28.4-37.4) (79.7-90.8) (35.4-44.3)
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FIT'NICE DG30:

FIT for low risk patients
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FIT'NICE DG30:

FIT for low risk patients <53 CANCER
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FITNICE DG30:

FIT for low risk patients P —
My - RESEARCH
Al UK

== ale Rates == FEemale Rates Male Cases Female Cases

ﬁ 4,000 600

e

E L

o

i =

¢ 3,000 450 S

o =X

[ o

Y— | o

o -

o o

2 2,000 300 ;

= m

Z I o

L

o

i

g 1,000 150

<

Oto 0510 10to 15 to 20to 25 to 30to 35to 4010 4510 50 to 5510 60to 6510 7O0to 7510 BOto B5to 90+
04 08 14 1% 24 28 34 38 44 48 54 58 64 6% V4 T8 B4 BB

Age at Diagnosis



York Teaching Hospital NHS'|
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1229 patients <60y fulfilling DG30 criteria
applied to YFCCP

Age range Sensitivity Specificity NPV PPV
(yrs) (CI) (CI) (Cl) (CI)
CRC
FIT210mcg/g* 89.3 79.1 99.5 14.2
FC =100mcg/g 50-59 50 83 99 5
40-49 N/A N/A N/A N/A
30-39 100 89 100 3
18-29 N/A N/A N/A N/A
CRC, polyps &
IBD
FIT210mcg/g* 68.6 83.6 94.4 39.8
FC =100mcg/g 50-59 65 85 98 21
40-49 89 90 99 33
30-39 100 92 100 31
18-29 100 89 100 47

* Mowat C, et al. Gut 2015;0:1—-7. doi:10.1136/gutjnl-2015-309579
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N I CE DGgO an d DG 11 NHS Foundation Trust
The future FIT/FC pathway
Lower Gl
symptoms
Fulfil NG12 Do not fulfil
1.3.1-1.3.3 NG12
2 WW
referral 250y <50y
CRC CRC not

suspected suspected

DG30: FIT FIT-ve DG11:FC

FIT+ve
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NICE DG30 and DG11.

The future FIT/FC pathway

Lower Gl
symptoms
Fulfil NG12 Do not fulfil
1.3.1-1.3.3 NG12 other
250y <50y
_ CRC CRC not
DG30: FIT suspected suspected
FIT+ve FIT-ve DG11:FC
FC<100 FC>100

FC <100 FC 100-250 FC >250

2WW
Primary care _
management Routine Urgent
& review gastro gastro
referral referral
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Future pathway for all

Intestinal
symptoms

Cancer Cancer not
suspected suspected

Treat sx

Cancer
suspected

Fe
deficiency

Rectal mass

2WW .
OP/colon Routine OP 2ww CT/OP



