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INTRODUCTION

Ulcerative colitis (UC) is a chronic inflammatory 
disease that affects the colon and results in disability 
and reduced quality of life.[1,2] Typically, it shows 

relapsing and remitting mucosal inflammation, starting in the 
rectum, and extending to proximal segments of the colon.[3]

There is currently no single “gold standard” test for the 
diagnosis of UC. Instead, diagnosis is made by a combination 
of the following methods: Clinical, laboratory, imaging, and 
endoscopic parameters, including histopathology.[4] However, 
even when the tests are performed by expert physicians, they 
can lead to diagnostic uncertainty.[5-7]

The pathogenesis of UC is multifactorial, involving genetic 
predisposition, epithelial barrier defects, dysregulated 
immune responses, and environmental factors. The best 
understanding of the UC pathogenesis includes altered 
epithelial barrier function and a dysregulated immune 
response in genetically susceptible individuals as a result of 
multiple interactions between the commensal gut microbiota, 
the colonic immune system, environmental factors, and the 
impaired mucosal barrier.[8,9]

Furthermore, a contributing factor to inflammatory bowel 
disease pathogenesis could be the alteration in the intestinal 
mucous components that could impair the barrier function 
of the mucin layer.[10] Mucin types and expression are 
affected by several factors in UC. For instance, the number 
of mucin-producing goblet cells is reduced in active disease 
and may remodel the composition and thickness of the 
mucous gel layer.[11] There is an increasing pool of evidence 
that underscores the involvement of trefoil peptides in the 
protection of mucosal surface and its repair after injury. Trefoil 
factors (TFFs) involve a family of three mucin-associated 
peptides (TFF1, TFF2, and TFF3) that are expressed in a 
tissue-specific manner in the gastrointestinal tract (GIT).[12] 
Several tissues that contain mucus-secreting cells express 
TFFs. However, they are pronouncedly expressed in the GIT.

TFF3 was described in 1991 as a rat cDNA sequence[13] and 
2 years later as a human cDNA sequence.[14] TFF3 was named 
intestinal TFF at first. It is secreted mainly by goblet cells of 
the small and large intestine and defends the mucosa of GIT 
from insults.[15] TFF3 is secreted and produced together with 
mucin (MUC) 2.[16] An increasing body of evidence has shown 
the protective function of TFFs in the GIT and their elevated 
expression at the sites of mucosal damage.[17-19] Despite the 
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growing number of studies and the rising scientific interest in 
TFF3 over the last few years, its role as a marker of intestinal 
inflammation in the real-life clinical practice has not been 
still well defined.

In the current manuscript, we aim to review the data currently 
available on the role of TFF3 as a potential inflammatory 
marker in UC patients.

TFF3 AND DISEASE ACTIVITY IN UC

It has been recently suggested that serum levels of TFF3 
measured by enzyme-linked immunosorbent assay (ELISA) 
can predict disease activity in UC patients.[20,21] Grønbaek 
et al.[22] found that serum TFF3 levels correlated with disease 
activity indices in patients with UC and they noted a trend 
toward reduction in TFF3 levels with clinical improvement 
after therapy with steroids. In two consecutive studies, 
Nakov et al. showed that the mean levels of TFF3 in active 
UC were significantly higher than those identified in patients 
with quiescent UC, which were similar to those of the healthy 
controls.[20,21]

Moreover, TFF3 demonstrated a strong correlation with 
clinical activity lichtiger index (r = 0.736, P < 0.001), 
Mayo endoscopic subscore (MES) (r = 0.811, P < 0.001), 
and UC endoscopic index of severity (UCEIS) (r = 0.820, 
P < 0.001).[23] Therefore, TFF3 has a significant potential to 
be used as a marker for disease activity in UC patients.

TFF3 AND OTHER INFLAMMATORY 
MARKERS

At present, the best studied and most widely used inflammatory 
markers are C-reactive protein (CRP) and fecal calprotectin 
(FC).[24] TFF3 has been compared with FC and CRP in a recent 
study of Nakov et al., where TFF3 levels showed significant 
correlation with FC levels (r = 0.696, P < 0.001) and CRP 
levels (r = 0.405, P < 0.001).[23] Moreover, FC showed a 
better correlation with the TFF3 levels, as compared to CRP 
(Steiger’s Z test, z = 3.209, P < 0.01).[23]

This strong correlation with FC and CRP makes TFF3 an 
inflammatory marker with a great potential to be used in the 
clinical practice for disease activity of UC patients.

TFF3 AND MUCOSAL HEALING 
(MH) IN UC

Achieving MH has become the target of UC treatment 
mainly because it leads to better quality of life, minimizes 
hospitalization rates, and prevents relapses and 
complications.[25] Furthermore, MH is suggested as the best 
predictor of UC prognosis.[26] Recently, it has been proposed 

that serum levels of TFF3 measured by ELISA can reflect 
MH in UC patients.[23,27]

Srivastava et al.[27] showed that serum TFF3 could indicate 
patients with MH in a group of UC patients in clinical 
remission or with mild activity with acceptable sensitivity 
and specificity. Nakov et al.[23] demonstrated that a TFF3 cut-
off level of 6.74 ng/ml has area under the curve of the ROC 
curve 0.927, sensitivity of 87.9%, and specificity of 86.9% 
for predicting complete MH evaluated as both UCEIS and 
MES values of 0.

Furthermore, it is quite interesting that TFF3 correlates very 
well with CRP levels in UC patients and the combination of 
TFF3 and CRP has comparable predictability of complete 
MH to FC.[23] This provides an additional opportunity for UC 
patients – they could be followed up just by blood markers 
and avoid the unpleasant for some patients fecal material 
handling.

CONCLUSION

TFF3 is able to predict disease activity and to reflect MH 
in patients with UC in the real clinical practice. It correlates 
well with FC levels, CRP levels, and endoscopic activity; 
hence, it could be used as a non-invasive marker to predict 
disease activity in UC patients. However, more studies are 
needed to evaluate the role of TFF3 as a real-life marker of 
intestinal inflammation.

REFERENCES
1. Høivik ML, Moum B, Solberg IC, Henriksen M, Cvancarova M, 

Bernklev T, et al. Work disability in inflammatory bowel disease 
patients 10 years after disease onset: Results from the IBSEN 
study. Gut 2013;62:368-75.

2. Torres J, Billioud V, Sachar DB, Peyrin-Biroulet L, 
Colombel JF. Ulcerative colitis as a progressive disease: The 
forgotten evidence. Inflamm Bowel Dis 2012;18:1356-63.

3. Khor B, Gardet A, Xavier RJ. Genetics and pathogenesis of 
inflammatory bowel disease. Nature 2011;474:307-17.

4. Magro F, Gionchetti P, Eliakim R, Ardizzone S, Armuzzi A, 
Acosta MB, et al. Third European evidence-based consensus 
on diagnosis and management of ulcerative colitis. Part 1: 
Definitions, diagnosis, extra-intestinal manifestations, 
pregnancy, cancer surveillance, surgery, and ileo-anal pouch 
disorders. J Crohns Colitis 2017;11:649-70.

5. Han NY, Choi W, Park JM, Kim EH, Lee H, Hahm KB. Label-
free quantification for discovering novel biomarkers in the 
diagnosis and assessment of disease activity in inflammatory 
bowel disease. J Dig Dis 2013;14:166-74.

6. Berry D, Reinisch W. Intestinal microbiota: A source of novel 
biomarkers in inflammatory bowel diseases? Best Pract Res 
Clin Gastroenterol 2013;27:47-58.

7. Vermeire S, Van Assche G, Rutgeerts P. Laboratory markers in 
IBD: Useful, magic, or unnecessary toys? Gut 2006;55:426-31.

8. Xavier RJ, Podolsky DK. Unravelling the pathogenesis of 



Dimitrova-Yurukova and Boyanov: Trefoil factor 3: Marker in ulcerative colitis

Clinical Research in Immunology • Vol 2 • Issue 2 •  2019 3

inflammatory bowel disease. Nature 2007;448:427-34.
9. McIlroy J, Ianiro G, Mukhopadhya I, Hansen R, Hold GL. 

Review article: The gut microbiome in inflammatory bowel 
disease-avenues for microbial management. Aliment 
Pharmacol Ther 2018;47:26-42.

10. Podolsky DK. Lessons from genetic models of inflammatory 
bowel disease. Acta Gastroenterol Belg 1997;60:163-5.

11. Pullan RD, Thomas GA, Rhodes M, Newcombe RG, 
Williams GT, Allen A, et al. Thickness of adherent mucus gel 
on colonic mucosa in humans and its relevance to colitis. Gut 
1994;35:353-9.

12. Podolsky DK, Lynch-Devaney K, Stow JL, Oates P, Murgue B, 
De Beaumont M, et al. Identification of human intestinal trefoil 
factor. Goblet cell-specific expression of a peptide targeted for 
apical secretion. J Biol Chem 1993;268:6694-702.

13. Suemori S, Lynch-Devaney K, Podolsky DK. Identification 
and characterization of rat intestinal trefoil factor: Tissue and 
cell-specific member of the trefoil protein family. Proc Natl 
Acad Sci USA 1991;88:11017-21.

14. Hauser F, Poulsom R, Chinery R, Rogers LA, Hanby AM, 
Wright NA, et al. hP1. B, a human P-domain peptide homologous 
with rat intestinal trefoil factor, is expressed also in the ulcer-
associated cell lineage and the uterus. Proc Natl Acad Sci USA 
1993;90:6961-5.

15. Taupin D, Podolsky DK. Trefoil factors: Initiators of mucosal 
healing. Nat Rev Mol Cell Biol 2003;4:721-32.

16. Madsen J, Nielsen O, Tornøe I, Thim L, Holmskov U. Tissue 
localization of human trefoil factors 1, 2, and 3. J Histochem 
Cytochem 2007;55:505-13.

17. Wright NA, Poulsom R, Stamp G, Van Norden S, Sarraf C, 
Elia G, et al. Trefoil peptide gene expression in gastrointestinal 
epithelial cells in inflammatory bowel disease. Scand J 
Gastroenterol Suppl 1992;193:76-82.

18. Shaoul R, Okada Y, Cutz E, Marcon MA. Colonic expression 
of MUC2, MUC5AC, and TFF1 in inflammatory bowel disease 
in children. J Pediatr Gastroenterol Nutr 2004;38:488-93.

19. Nakov R. New markers in ulcerative colitis. Clin Chim Acta 

2019;497:141-6.
20. Nakov R, Velikova T, Nakov V, Ianiro G, Gerova V, Tankova L. 

Serum trefoil factor 3 predicts disease activity in patients with 
ulcerative colitis. Eur Rev Med Pharmacol Sci 2019;23:788-94.

21. Nakov R, Velikova T, Nakov V, Gerova V, Tankova L, 
Toumangelova-Yuzeir K, et al. Serum trefoil factor 3 a promising 
biomarker in patients with inflammatory bowel disease. 
Comptes Rendus L’Academie Bulg Des Sci 2016;69:1669-74.

22. Grønbaek H, Vestergaard EM, Hey H, Nielsen JN, Nexø E. 
Serum trefoil factors in patients with inflammatory bowel 
disease. Digestion 2006;74:33-9.

23. Nakov R, Velikova T, Nakov V, Gerova V, Tankova L. Trefoil 
factor 3 is highly predictive of complete mucosal healing 
independently and in combination with C-reactive protein in 
patients with ulcerative colitis. J Gastrointestinal Liver Dis 
2019;28:169-74.

24. Nakov R, Nakov V, Gerova V, Tankova L. Fecal calprotectin 
correlates well with endoscopic activity in ulcerative colitis 
patients. J Gastrointestin Liver Dis 2018;27:473-4.

25. Dave M, Loftus EV. Mucosal healing in inflammatory bowel 
disease a true paradigm of success? Gastroenterol Hepatol 
2012;8:29-38.

26. Harbord M, Eliakim R, Bettenworth D, Karmiris K, Kopylov U, 
Kucharik T, et al. Third European evidence-based consensus 
on diagnosis and management of ulcerative colitis. Part 2: 
Current management. J Crohns Colitis 2017;11:769-84.

27. Srivastava S, Kedia S, Kumar S, Mouli VP, Dhingra R, 
Sachdev V, et al. Serum human trefoil factor 3 is a biomarker 
for mucosal healing in ulcerative colitis patients with minimal 
disease activity. J Crohns Colitis 2015;9:575-9.

How to cite this article: Dimitrova-Yurukova D, 
Boyanov N. Trefoil Factor 3 – A Potential Inflammatory 
Marker in Ulcerative Colitis. Clin Res Immunol 
2019;2(2):1-3.


