National college of gastroenterology, hepatology

WWW.gastro-j.ru HanmoHa IbHasl IKOJIA racTPOIHTEPOJOTUH; TeHaTONOTHi

https://doi.org,/10.22416,/1382-4376-2022-32-6-53-59 @@@
UDC 616.34-002-072.85:612.361

Diagnostic Possibilities of Determining
the Level of Faecal Calprotectin
in Clinical Practice

Arkadiy A. Sheptulin®*, Svetlana S. Kardasheva, Anastasya A. Kurbatova

Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to analyze the publications devoted to the modern possibilities of determining the level of faecal calprotectin
(FCP) in the diagnosis of various diseases.

Key points. In patients with already established diagnosis of inflammatory bowel diseases (IBD), dynamic monitor-
ing of the level of FCP allows to assess the course and prognosis of the disease, as well as the effectiveness of treat-
ment. The determining of FCP helps in the primary diagnosis of IBD (ulcerative colitis, Crohn's disease, microscopic
colitis), contributing to their differentiation from functional bowel disorders, as well as in assessing the course of di-
verticular intestinal disease and celiac disease. The possibility of using FCP as a marker of colorectal cancer (CRC)
and adenomatous polyps of the colon is also discussed.

Conclusion. Determining the level of FCP plays an important role in the diagnosis and assessment of the course
of a number of gastroenterological diseases (primarily IBD). The significance of FCP as a marker of CRC requires
further research.
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AnarHocTuyeckmne BO3MOXHOCTU onpeaeneHus YpoBHSA peKasibHOro
KaJibMPOTEKTUHA B KJINHNYECKOMN NpakTuke

A.A. Wentynuu*, C.C. Kapgawwesa, A.A. Kypbatosa
®raQy BO «[lepsbivi MOCKOBCKWIA roCcyAapCTBEHHbIA MeANLIMHCKWI yHuBepceuTeT uM. U.M. CeveHoBa» (Ce4eHOBCKuIi YHUBEPCUTET)
MuHuncTepcTBa 3apaBooxpaHeHusi Poccuiickor ®enepaumm, Mocksa, Poccuiickas Penepauums

Llenb ny6nukauumn. NpoBecTy aHanna nybamkaumii, NOCBSILLEHHbIX COBPEMEHHBIM BO3MOXHOCTSIM ONpeaeneHus
YypPOBHS (pekanbHoro kanbnpotektTHa (PKI) B ouarHocTrke pasnmyHbix 3aboneBaHumii.

OCHOBHbIE MoJI0XXeHUS . Y 60MbHbIX C y>Ke YCTAaHOBNEHHbIM AMarHO30M BOCMANINTENbHbIX 3200N1E€BAHNIN KULLEYHMKA
(B3K) nmHamunyeckunii KOHTponb ypoBHSA DKl no3BONSET OLEHUTL TEYEHME N NPOrHO3 3aboeBaHus, a Takke ad-
dekTnBHOCTL NeveHust. Onpenenexdve ®KI nomoraeT nNpu NpoBeaeHUn NeperyHoOn amarHoctnkn B3K (93BEHHO-
ro konuta, 6one3Hn KpoHa, MMKPOCKOMMYECKOrO KONNTa), CNOCOBCTBYS UX Pa3rpaHUYeHnio ¢ GYHKLUMOHANbHbBIMN
pPacCTpPONCTBaMM KMLLEYHMKA, @ TaKXe B OLLEHKE TEYEHUS ONBEPTUKYNSPHON O0NE3HN K1LeyHrKa v uenvakun. O6-
CY>X[aeTcsl TakXe BONPOC 0 BO3MOXHOCTM ncnonb3osaHmsa PKI1 kak mapkepa konopektansHoro paka (KPP) n age-
HOMATO3HbIX MOJIUMOB TOJICTOM KULLIKW.

BaknioueHue. OnpeneneHve yposHa OKI1 nrpaet BaxHyt0 posb B AMArHOCTUKE W OLLEHKE TEYEHUS psiaa racTpo-
3HTeposornyeckmx 3abonesanuin (npexae scero B3K). 3naueHne PKII kak mapkepa KPP TpebyeT manbHenmLwmx
nccnenoBaHuin.

KniouyeBble cnoBa: dekanbHbIli KanbnpoTEKTUH, BOCNANUTENbHbIE 3a00NEBaHNS KULLEYHUKA, PYHKLIMOHANbHbIE
pPacCTPOCTBa KULLIEYHMKA, KONIOPEKTANIbHBIN pak

KoHdnukT MHTepecoB: aBTopbl 3a9BSI0T 00 OTCYTCTBUN KOHMNMKTA NHTEPECOB.

Ansa umtnpoBanua: LentynuH A.A., Kappawesa C.C., Kypbatosa A.A. [lJuarHocTuyeckne BO3MOXHOCTN ONpeaesieHns YPpOBHS
dekanbHOro KanbnpPOTEKTUHA B KIIMHUYECKOW NpakTUKe. POCCUMCKUIA XypHaN raCTPO3HTEPOSIOrn, renaTonornm, KoonpokKTono-
rum. 2022;32(6):53-59. https://doi.org/10.22416/1382-4376-2022-32-6-53-59
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Faecal calprotectin (FCP) is a calcium- and
zinc-binding protein with a molecular weight of
38 kDa, which is released from neutrophils and
monocytes when they die. It accounts for about
60 % of the protein contained in these cells. The
level of FCP correlates with fecal excretion of
neutrophils labeled with the radioactive isotope
indium-111. Its concentration, determined by en-
zyme immunoassay, remains stable and can be
used as a biomarker in the diagnosis of various
gastroenterological diseases and the assessment
of their course [1, 2].

First of all, in patients with a confirmed di-
agnosis of inflammatory bowel disease (IBD),
the determining the level of FCP can be used
to non-invasively assess of the activity of the
course of ulcerative colitis (UC) and Crohn’s
disease (CD) [3, 4]. 1t has been shown that in
patients with exacerbation of UC and CD, the
level of FCP is significantly higher than in
healthy, and correlates with the Mayo index, the
index of endoscopic activity of UC and the level
of C-reactive protein [5, 6]. In patients with UC
in remission the concentration of FCP does not
differ from that in the control group [5].

T. Rokkas et al. [1] conducted a meta-anal-
ysis of 25 studies involving 2,822 patients with
IBD and 298 healthy persons in the control
group. The sensitivity of determining the lev-
el of FCP in the diagnosis of the active stage
of IBD was 85 %, specificity — 75 %, and in
patients with UC these indicators were higher
than in patients with CD (respectively, sensi-
tivity 87.3 % and 82.4 %, specificity — 77.1 %
and 72.1 %). The highest sensitivity (90.6 %)
was noted at the level of FCP < 50 ug/g, the
greatest specificity (78.2 %) — with its level
> 100 ug/g. Recommendations of the Russian
Gastroenterological Association (RGA) and the
Association of Coloproctologists of Russia (ACR)
for the diagnosis and treatment of adult patients
with ulcerative colitis also consider it appropri-
ate to determine the level of FCP for non-inva-
sive assessment of the activity of the inflamma-
tory process on the background of treatment [7].

Other data was obtained by S. Conroy et al.
[8], who performed colonoscopies in 97 persons
with a level of FCP > 50 ug/g and 49 persons
with its values < 50 ug/g. In the first group
IBD was detected in 7.2 % of cases, in the sec-
ond — in 6.1 %. With a threshold value of FCP
> 50 ug/g, its sensitivity in the diagnosis of IBD
was 72.7 %, specificity — 64.9 %, positive pre-
dictive value — 5.41 %, negative — 98.9 %. The
authors concluded that there was a low sensitiv-
ity and specificity and a low positive predictive
value of this method.

It is of interest to evaluate the level of FCP as
a criterion determining the feasibility of subse-
quent performance of videocapsular endoscopy

in patients with suspected CD with lesions of
the small intestine. A meta-analysis of 7 studies
involving 463 patients with suspected CD with
lesions of small intestine found a correlation be-
tween the concentration of FCP and inflamma-
tory changes in the small intestine in patients
with CD detected by videocapsular endoscopy.
The highest negative predictive value (91.8 %)
was observed in patients whose FCP level was
< 50 ug/g [9].

In turn, T. Sipponen et al. [10] observed 84
patients with suspected CD with lesions of the
small intestine who underwent videocapsular en-
doscopy and concluded that the determining the
level of FCP has low sensitivity (59 %) for the
diagnosis of CD with lesions of small intestine
and moderate specificity (71 %), and therefore
considered the use of this method in the screen-
ing of inflammatory changes in the small intes-
tine in patients with CD inappropriate.

Works have also been published on the im-
portance of determining the level of FCP in
assessing the prognosis of the course of IBD.
It was shown that the risk of relapse in patients
with CD and UC increased, respectively, by 2
and 14 times, if the level of FCP in patients
with clinical remission of these diseases exceeded
150 ug/g [11]. P. Molander et al. [12] studied
the possibility of using the determining the level
of FCP as a predictor of the development of ex-
acerbations of IBD in 49 patients with UC and
CD who achieved remission as a result of biolog-
ical therapy with inhibitors of tumor-necrotizing
factor-a. Within 12 months exacerbations of IBD
occurred in 31 % of patients. These patients had
a constantly elevated level of FCP, on average,
for 3 months before the onset of exacerbation.
Persistent normal level of FCP was predictor of
clinical and endoscopic remission. According to
C.G. Bjorkesten et al. [13], the mainteinance in
patients with CD during 1 year after the start
of biological therapy an elevated level of FCP
indicated the ineffectiveness of treatment, the
need to increase the dose of drugs or the addition
of corticosteroids, and also an increased risk of
surgical interventions.

A significant number of works are devoted to
the importance of determining the level of FCP
in the differential diagnosis between IBD (and
in the broad sense — organic bowel diseases)
and functional bowel disorders, such as irritable
bowel syndrome (IBS), etc. [2, 14]. A. Banerjee
et al. [15] came to the conclusion that the deter-
mining the level of FCP in patients with chronic
diarrhea allows to make a differential diagnosis
between IBD and IBS, to exclude the presence
of IBD and, thus, to avoid colonoscopy. At a
normal level of FCP endoscopic and histological
signs of inflammatory changes in patients were
absent.
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A meta-analysis of 28 studies showed that the
determining the level of FCP can be used in the
differential diagnosis between IBD and IBS. In
the vast majority of cases, the level of calpro-
tectin < 50 ug/g excludes the presence of IBD,
but there were also false positive results when in
patients with an elevated level of FCP the diag-
nosis of IBD was not confirmed. In patients with
FCP values in the range from 50 to 150 ug/g
IBD was also most often not detected, but they
needed observation and re-examination [16].

According to another meta-analysis and a sys-
tematic review of 18 studies that included pa-
tients with organic diseases (among them 10 with
IBD) and 16 studies that included patients with
functional bowel disorders, the sensitivity of de-
termining the level of FCP when conducting the
differential diagnosis between them was 81 %,
specificity was also 81 %. The sensitivity of the
determining the level of FCP in the differential
diagnosis of IBD and functional bowel disorders
was 88 %, specificity — 72 % [17].

Already mentioned the joint recommendations
of RGA and ACR for the diagnosis and treatment
of adult patients with ulcerative colitis and the
recommendations of RGA and ACR for the diag-
nosis and treatment of irritable bowel syndrome
also consider it necessary to determine the level
of FCP in the initial differential diagnosis be-
tween UC and functional bowel disorders (pri-
marily with IBS) [7, 18].

Discussing the importance of determining the
level of FCP in the differential diagnosis between
IBD and functional bowel disorders, it should be
noted that in one of the works it was revealed an
increase in the level of FCP in 36.6 % of patients
who fully met the Rome criteria for IBS and had
a normal endoscopic picture of the colon [19].
An attempt to explain this fact was to point out
the pathophysiological role of inflammation of
the colon mucosa of a low degree of activity in
patients with IBS and the association of elevated
levels of FCP with these changes [20], although
it would be more logical in such cases to revise
the diagnosis of IBS and look for other reasons
for the increase in the level of FCP, which, as the
following presentation will show, can be many.

A clinically significant conclusion in the dif-
ferential diagnosis between IBD and functional
bowel disorders is that the normal results of the
determination of FCP allow with a high degree
of probability to exclude organic lesions of the
bowel and, in the first place, IBD. Negative pre-
dictive value of this method in the diagnosis of
IBD is, according to the literature, 98.1—-99.6 %
(8, 21, 22].

A number of papers are devoted to the im-
portance of determining the level of FCP in the
diagnosis of inflammatory changes of intestinal
mucosa, which are often found in patients with

ankylosing spondylitis and spondyloarthritis.
So, R.D. 0stgard et al. [23] observed 30 pa-
tients with ankylosing spondyloarthritis, divided
into 2 groups of 15 people each: with elevated
(>100 ug/g) and normal (<50 ug/g) levels of
FCP. Inflammatory changes in the intestinal mu-
cosa were found in the first group in 12 out of 15
patients, while in the group with normal levels
of FCP — only in one.

M. Fauny et al. [24] conducted a systematic
review of 7 studies that examined the possibili-
ties of determining the level of FCP in the diag-
nosis of inflammatory changes in the intestinal
mucosa in patients with ankylosing spondylitis
and spondyloarthritis. The higher level of FCP
in the studied works was noted in 21.1-70.7 %
of patients. In such patients, in 11—-80 % of cas-
es, endoscopic signs of inflammation of the intes-
tinal mucosa were noted, and in 41.7—100 % —
histological. The authors concluded that FCP is
a good marker of inflammatory changes of in-
testinal mucosa in this group of rheumatological
patients.

Works on the diagnostic value of determining
the level of FCP in patients with microscopic
colitis have been published. U. von Arnim et al.
[25] observed 23 patients with histologically
confirmed microscopic colitis and 20 patients
with IBS. In patients with an active course of
microscopic colitis, the level of FCP was sig-
nificantly higher than in patients with IBS and
patients with microscopic colitis in the remission
stage (in the latter, it did not differ from that in
patients with 1BS). The authors concluded that
the determining the level of FCP can be a mark-
er when doing the differential diagnosis between
IBS and the active course of microscopic colitis.

S. Wildt et al. [26] compared the level of
FCP in patients with exacerbation of collagen
colitis, patients with remission of the disease and
persons of the control group. In patients with an
active course of collagen colitis the level of FCP
was significantly higher than in patients with
remission of disease, as well as in the control
group, although in 38 % of patients with exac-
erbation of collagen colitis, the level of FCP re-
mained normal, and this circumstance, according
to the authors, limits the use of FCP as a marker
of this inflammatory bowel disease.

Also of interest are the results of the determin-
ing the level of FCP in patients with diverticu-
lar bowel disease. A. Tursi et al. [27] compared
the level of FCP in patients with asymptomatic
diverticular disease, clinically manifest form of
uncomplicated diverticular disease, acute un-
complicated diverticulitis, patients with IBS, as
well as healthy individuals. In healthy persons
and patients with IBS the level of FCP remained
normal. In patients with asymptomatic divertic-
ulosis it did not differ from that in the control
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group and patients with IBS. The level of FCP
in patients with acute uncomplicated diverticuli-
tis and clinically manifest form of uncomplicat-
ed diverticular disease was significantly higher,
than in healthy persons and patients with IBS
(respectively, p < 0.0005 and p < 0.005) and
correlated with the severity of the inflammatory
changes of the mucous membrane lining the di-
verticulum. After treatment the level of FCP sig-
nificantly decreased. The authors concluded that
the determining the level of FCP can be used
to detect inflammatory changes in patients with
diverticular bowel disease. The recommendations
of the RGA and ACR for the diagnosis and treat-
ment of adult patients with diverticular bowel
disease also consider it appropriate to determine
the level of FCP in such patients to assess the
course of the disease [28].

The results of the study of the level of FCP
in patients with celiac disease deserve attention.
M. Montalto et al. [29] determined the level of
FCP in 28 adult patients with celiac disease and
in 30 healthy volunteers and found that in un-
treated patients with celiac disease the level of
FCP did not significantly differ from the control
and did not depend on the presence of their clin-
ical manifestations and severity of endoscopic
changes in the intestinal mucosa.

However, in pediatric studies, it was shown
that in children with newly diagnosed celiac dis-
ease the level of FCP was significantly higher than
in healthy children and children with celiac dis-
ease who were on a gluten-free diet. In patients
with clinical symptoms of the disease it was higher
than in patients without them, and in untreated
children with total atrophy of the villi of the small
intestine the level of FCP was significantly high-
er than in children with partial atrophy. It has
been concluded that the determining the level of
FCP may serve as an additional diagnostic marker,
which helps in the diagnosis of celiac disease, espe-
cially in children with gastrointestinal symptoms
[30, 31].

Given the great value of early detection of
patients with colon adenomatous polyps and
colorectal cancer (CRC), it is important to
evaluate the determining the level of FCP as
a possible screening marker of these diseases.
J. Tibble et al. [32] determined the level of FCP
in 62 patients with CRC and 29 patients with
adenomatous colon polyps. In 90 % of patients
with CRC it was elevated. At the same time,
only 58 % of them had a positive fecal reaction
to occult blood. The level of FCP in patients
with adenomatous polyps of the colon was also
elevated, but too a much lesser extent. The over-
all sensitivity and specificity of the determining
the level of FCP in relation combined to CRC
and adenomatous polyps of the colon, were 79 %
and 72 %, respectively, while the sensitivity

and specificity of the analysis of feces for oc-
cult blood in the recognition of these diseases
were, respectively, 43 % and 92 %. The authors
concluded that FCP as a non-invasive marker of
CRC and colon adenomatous polyps is more sen-
sitive, but less specific compared to the test for
occult blood in the stool.

H. Ye et al. [33] conducted a meta-analysis of
20 studies examining the possibility of using the
determining the level of FCP to screen patients
with CRC. The sensitivity and specificity of
this method were 83 % and 61 %, respectively;
the Odds ratio (OR) of having a tumor when
an elevated level of FCP was detected was 7.76,
and adenomatous polyps of the colon — 1.27.
The authors concluded that FCP cannot serve
as a screening marker for CRC, but its deter-
mining is still appropriate, since it allows the
stratification of patients with a high and low
risk of developing CRC. In other works, it was
found that the negative predictive value of the
determining the level of FCP in the diagnosis
of CRC and adenomatous polyps of the colon is
96.2—98.7 %, which gives reason to consider it
as a marker that allows with a high degree of
probability to exclude these diseases in cases of
obtaining normal results of its determination
[21, 34].

In a number of studies it has been shown
that an increase in the level of FCP may be
due to the intake of drugs. So, D. Lundgren
et al. [35] examined 590 persons with a normal
endoscopic picture of the colon mucosa, and
36 % of them showed an increase in the level
of FCP > 50 ug/g. A significant correlation
was found between an increase in the level of
FCP and taking proton pump inhibitors (OR =
3,843), nonsteroidal anti-inflammatory drugs
(NSAIDs) (OR = 2,411) and acetylsalicylic
acid (OR = 2,934).

H. Hovstadius [36] determined the level of
FCP in 1263 persons with normal results of colo-
noscopy and found in 32 % of persons its ele-
vated level. Further persons were observed for
3 years, without revealing any differences in the
incidence of diseases of the lower gastrointesti-
nal tract depending on the level of FCP. Most
of them with elevated level of FCP compared
with persons who had its normal level were sig-
nificantly older (70 and 60 years, p < 0.001),
more often took proton pump inhibitors (63 %
and 26 %, p < 0.001), acetylsalicylic acid (60 %
and 28 %, p < 0.001), NSAIDs (54 % and 33 %,
p < 0.003).

Thus, an analysis of the available publica-
tions on the possibilities of determining the level
of FCP in the diagnosis of various diseases and
assessing their course gives grounds to conclude
that a number of provisions and conclusions
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concerning this issue can be considered quite
proven, while others require their confirmation.

Of course, in patients with an already con-
firmed diagnosis of IBD, the determining the
level of FCP in dynamics allows to control
the course of the disease and the effectiveness
of treatment. In addition, the determining the
level of FCP can help in conducting a differ-
ential diagnosis between IBD (with the initial
establishment of this diagnosis) and functional
bowel disorders (primarily IBS). The use of this
non-invasive method allows to assess the course
of diverticular bowel disease and with a high
degree of probability to suspect the development
of diverticulitis. Determining the level of FCP
can play an additional role in diagnosing celiac
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