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Abstract
In recent decades, the prominent role of endoscopy 
in the management of ulcerative colitis (UC) has been 
translated into the concept of mucosal healing (MH) 
as a fundamental therapeutic end-point. This is par-
tially the consequence of growing evidence of a posi-
tive prognostic role of MH on the disease course and 
partially due to market cues indicating a higher rate of 
MH in patients treated by novel potent biologic agents. 
The aim of the present review is to clarify the current 
knowledge of MH in UC, analyzing the definition, the 
putative prognostic role and the association of MH with 
the current drugs used to treat UC patients. Because 
solid data about the management of UC patients based 
solely on the healing of the mucosa are not yet avail-
able, a tailored approach for individual patients that-
considers the natural history of UC and the presence of 
prognostic indicators of aggressive disease is desirable. 
Consequently, unnecessary examinations and treatment 
would be avoided and restricted to UC patients who 
require the maximum amount of effort to affect the dis-
ease course in the short and long term. 
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Core tip: In recent years, the concept that the manage-
ment of ulcerative colitis patients should aim to heal 
the mucosa rather than resolve symptoms has been 
decisively proposed. Herein, we review the current evi-
dence supporting this statement and analyze the pos-
sible practical implications in the current management 
of ulcerative colitis patients.
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INTRODUCTION
A crucial topic that physicians have long faced in the 
management of  ulcerative colitis (UC) patients is the 
identification of  a reference parameter for the assessment 
of  disease activity. Indeed, UC is a chronic inflammatory 
disease of  the colon, characterized by limitation of  the 
inflammation to the mucosa and the proximal exten-
sion of  the disease starting from the rectum[1]. Indeed, 
the term “UC” comprises a heterogeneous condition 
with differing involvement of  the colon in terms of  its 
extension and the grade of  inflammation, which in turn 
can lead to possible alterations of  laboratory parameters 
and symptom occurrence and severity. The clinical, bio-
chemical and mucosal alterations do not always directly 
correlate, and questions have been raised about which pa-
rameter should be used as the “gold standard” for disease 
activity assessment. 
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For the capacity to directly evaluate the colon, which 
is the target organ of  the disease, endoscopy has been 
indicated as the more accurate tool to assess the activ-
ity of  the disease, further supported by the possible 
misleading role of  symptoms in the evaluation of  UC 
patients[2,3]. Unfortunately, colonoscopy is an invasive, 
costly and time-consuming procedure, and the routine 
repetition of  the examination is not feasible. Different 
objective surrogate parameters have been described to 
aid physicians in the correct evaluation of  the activity 
state of  patients with inflammatory bowel disease (IBD), 
including serological (i.e., C-reactive protein) and fecal 
(i.e., calprotectin, lactoferrin) markers[4], as well as clinical 
scores[5]. 

During the last decade, the addition to the IBD 
therapeutic arsenal of  anti-TNF-α biologic drugs, which 
were formerly used in other chronic inflammatory con-
ditions, has launched a “Copernican revolution” in the 
clinical approach to both Crohn’s disease (CD) patients 
and UC patients. In fact, together with a rapid and 
consistent improvement of  symptoms and laboratory 
parameters, such potent anti-inflammatory compounds 
have resulted in rapid and dramatic improvements of  
the intestinal mucosal lesions characteristic of  IBD, as 
documented by endoscopic evaluation before and after 
the induction therapy[6]. Since this time, the relevance of  
the endoscopic activity of  disease has been definitively 
stated, and “mucosal healing” (MH) has been proposed 
with increasing strength as a fundamental therapeutic 
goal of  IBD treatment, claiming its prognostic relevance 
in the natural history of  the disease[3]. Since the first 
studies that described the efficacy of  Infliximab in CD 
patients[7,8], some 15 years have passed, and the therapeu-
tic options for IBD patients have consistently expanded. 
At present, two biologic anti-TNF agents are currently 
approved in Europe for utilization in both CD and UC 
(Infliximab and Adalimumab), and some biologic agents 
have already shown efficacy in randomized clinical trials 
and are indicated for market release[9]. The emphasis on 
the efficacy of  such novel drugs for the amelioration of  
mucosal inflammation has contributed to making the 
concept of  MH a paramount therapeutic goal, and we 
are passing from a symptom-targeted to a mucosa-tar-
geted approach in the management of  IBD patients[10]. 
Several observations have contributed to encourage this 
shift in IBD management, outlining the relation between 
mucosal healing and the favorable long-term outcome 
of  the disease in terms of  reductions in flares, hospital-
izations, the need for surgery and cancer incidence[11]. 

Although the MH concept has recently been particu-
larly emphasized in CD, the importance of  endoscopic 
remission in UC has been known for a long time[12]. In 
fact, the achievement of  MH in UC appears of  particu-
lar relevance for the localization of  the disease (mucosal 
and limited to the colon), which renders the endoscopic 
examination relatively easier compared with CD, in 
which the inflammation is transmural and can potentially 
involve areas of  the intestine not accessible to endo-
scopic inspection. Considering that more than half  of  

UC patients present inflammation limited to the left side 
of  the colon[13], the possibility that the involved areas 
can be easily scoped to evaluate MH in such patients is 
particularly tempting.

Nonetheless, specific treat-to-target studies address-
ing the effective role on the natural progression of  the 
disease of  a treatment strategy focused electively on the 
achievement of  MH are still lacking. The relevance of  
MH to the management of  UC, although intriguing and 
rational, remains to be firmly established. The possibility 
that the importance of  MH would tend to be overrated 
due to the influence of  sponsored trials underlining the 
association between MH and biologic drugs must be 
considered. Moreover, data coming from randomized 
clinical trials (RCTs) are usually not completely appli-
cable to the “real-life” IBD population. In fact, a recent 
retrospective analysis of  consecutive mild-moderate IBD 
patients at a United States tertiary referral center found 
that only 31.1% of  patients would fulfill the inclusion 
criteria of  the major RCTs of  biologic agents and that 
the outcomes of  patients fulfilling the criteria are signifi-
cantly more favorable compared with those not meeting 
the criteria[14].

Besides scientific and commercial suggestions, a care-
ful revision of  the actual evidence in support of  MH 
is essential. The risk of  a blind and excessively enthusi-
astic adherence to the MH suggestion is concrete, and 
physicians need to be aware of  the over-prescription of  
unnecessary endoscopic examinations and/or the over-
treatment of  patients. In an era of  resource optimiza-
tion, this would risk minimizing the same advantages 
that the MH strategy is claiming, i.e., the reduction of  
disease costs by reducing complications and hospitaliza-
tions. Extensive systematic reviews of  MH are already 
available in the literature (i.e., Neurath et al[11]), and such a 
review is beyond the aim of  the present work. Here, we 
intend to perform a synthetic and careful revision of  the 
state-of-the art research on MH. To this end, we critically 
reviewed the definition of  MH, the quality of  the actual 
evidence of  its prognostic relevance, and the capacity 
of  the therapies currently used for UC to achieve MH, 
with the final goal of  clarifying the potential correct ap-
plication of  the concepts of  MH to the current practical 
management of  patients affected by UC. 

MH: DEFINITION
Although a standardized definition of  MH has not been 
established, a practical currently accepted definition is “the 
complete resolution of  the visible alterations or lesions, 
irrespective of  their severity and/or type at baseline 
colonoscopy”[11]. Nonetheless, at present, an easy to use, 
validated and clinically relevant endoscopic score for UC 
activity evaluation is lacking, reflecting the complexity in 
measuring disease activity in UC[15]. In fact, although a 
great number of  scoring systems have been developed 
(Baron score, Mayo score, Sutherland, Powell-Tuck and 
Rachmilewitz indices, among others)[16-24], none of  them 
have been prospectively validated. The main problems 
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regarding the majority of  the indices include the over-
lap of  mucosal features (such as vascularity, granularity, 
erythema, friability, bleeding, and ulceration), leading to 
inter-observer variation in endoscopic evaluation, and the 
lack of  clear and standardized thresholds for endoscopic 
remission or improvement. The Mayo Clinic endoscopy 
subscore has been the most commonly used in recent 
clinical trials, defining MH as a score of  ≤ 1 (normal 
mucosa or loss of  vascular pattern, but no mucosal fri-
ability), when the endoscopy subscore was 2 or 3 at 
baseline. The problem of  a standardized definition of  
MH is not theoretical but implies concrete and practical 
consequences. In fact, in recent clinical trials, heteroge-
neous definitions may have contributed to the higher rate 
of  patients with MH when compared with that of  pa-
tients achieving clinical remission[25], although alternative 
explanations are possible (e.g., the simultaneous presence 
of  irritable bowel syndrome, dysmotility). Moreover, a 
recent RCT testing the use of  mesalamine in UC patients 
showed consistently different results after a revision of  
the endoscopic examination findings by a blinded central 
reader[26].

In further support of  the aforementioned difficult 
evaluation of  UC endoscopic activity, two novel scores 
have been very recently developed and prospectively 
validated, the Ulcerative Colitis Endoscopic Index of  
Severity and the Ulcerative Colitis Colonoscopic Index 
of  Severity[27,28]. Data about the applicability of  such new 
scores in clinical trials and in clinical practice are awaited 
and will hopefully aid the move toward a standardized 
definition of  MH.

Recently, data indicating a prognostically relevant 
role for histologic activity in the mucosa of  UC patients, 
in addition to the macroscopic activity, have opened 
the door to the concept of  “histological MH”, with the 
complete absence of  clinical, laboratory, endoscopic and 
histological features of  active inflammation[29]. Indeed, 
the term “mucosal healing” was initially proposed only 
for the disappearance of  the inflammatory infiltrate in 
the histological examination[30]. At present, although 
some scoring systems for histologic activity have been 
described, none have been properly validated or com-
monly used, and therefore, the definition of  histological 
MH remains without consensus. 

MH: EVIDENCE FOR PROGNOSTIC 
RELEVANCE
The increasing relevance of  the MH achievement in UC 
has been demonstrated by a growing body of  data show-
ing the different courses of  the disease in patients with 
and without MH, with a reduction of  complications such 
as flares as well as reductions in hospitalization, colec-
tomy and cancer incidence in patients with MH. 

As early as 1966, Wright et al[31] reported a higher re-
lapse rate in patients who did not achieve MH after oral 
and rectal steroids when compared with patients who 
did achieve MH (40% vs 18%). In the ACT1 and ACT2 

trials, patients treated with infliximab who exhibited MH 
at week 8 showed a higher rate of  clinical remission at 
week 30 than patients without MH (48.3% vs 9.5%)[32]. 
Yamamoto et al [33] reported that UC patients who 
achieved clinical remission and MH after leukocytapher-
esis had a higher rate of  sustained clinical response when 
compared with patients with only a clinical response (88% 
vs 41%). Ardizzone et al[34] showed that the lack of  muco-
sal healing at 3 mo after the first corticosteroid treatment 
was the only factor associated with negative outcomes at 
5 years (use of  immunosuppressants, hospitalization and 
colectomy).

An observational study of  the IBSEN cohort showed 
that in 513 UC patients, the colectomy rate was lower in 
patients with MH [defined by a simple endoscopic score 
of  0-1 (0, normal; 1, light erythema or granularity)] at a 
5-year follow-up (2% vs 8%, P < 0.05)[35]. Similar results 
were shown by Soldberg et al[36], who reported a decrease 
in the colectomy rate in UC patients with MH at 1 year 
after diagnosis, regardless of  the therapy used to achieve 
it, and in a post-hoc analysis of  the ACT1/ACT2 trials 
conducted by Colombel et al[37], in which a Mayo Clinic 
endoscopy subscore of  0-1 in Infliximab-treated patients 
was related to a lower probability of  colectomy than a 
score of  2-3 through a follow-up period of  54 wk. In-
terestingly, in the latter article by Colombel et al[37], MH 
in the placebo group did not show the same positive 
prognostic value as it did in the Infliximab-treated group, 
questioning the prognostic value of  MH “per se” and sug-
gesting that the drugs used to achieve the MH may play a 
specific role in the long-term outcome.

The increased risk of  colorectal cancer incidence in 
UC patients is still a matter of  debate[38]. Nonetheless, the 
inflammatory burden appears to be an important deter-
minant, and consequently, MH is likely to reduce the risk. 
An Italian cohort study indicated a lower CRC risk at 17 
years of  follow-up in azathioprine (AZA)-treated UC pa-
tients with MH[39]. 

Recently, appealing data have indicated a possible 
prognostic role for histologic remission in terms of  re-
ductions in flares, surgery/hospitalization and CRC in-
cidence, suggesting histologic remission as the ultimate 
therapeutic goal in UC management[29]. In fact, Bitton et 
al[40] have reported basal plasmacytosis at rectal biopsy as 
an independent predictor of  early relapse in UC patients, 
and Bessissow et al[41] have described a higher rate of  flares 
in patients with macroscopically healed mucosa but histo-
logic activity when compared with patients with both the 
macro- and microscopic absence of  disease. Nonetheless, 
correlations with macroscopic and microscopic activity 
are not always straightforward[42], and routine biopsies are 
not suggested by the current guidelines. At present, more 
evidence is needed before considering histological MH as 
a possible goal of  treatment in UC patients.

MH: CURRENT THERAPIES
Biologic agents
As mentioned, the MH concept has been clearly defined 

May 15, 2014|Volume 5|Issue 2|WJGP|www.wjgnet.com 56

Pagnini C et al . Mucosal healing in ulcerative colitis



only in the biologic era, and the trials of  biologic drugs 
present a better evaluation of  this aspect than previ-
ous studies. In particular, the MH definition has been 
standardized by the utilization of  the Mayo endoscopic 
subscore, which identifies as MH as a score of  0 or 1. 
However, MH has always been considered as a second-
ary end-point in clinical trials, and studies still present 
heterogeneity in terms of  inclusion criteria (and, there-
fore, baseline endoscopic severity), design and follow-up. 
Nonetheless, the MH rates in the short (induction) and 
long term (maintenance) are consistent and significantly 
superior to those of  placebo in all studies (Table 1), 
which is even more remarkable considering the baseline 
severity of  the UC patients included, although, in most 
of  the studies, MH was only observed in a minority of  
the patients[25,32,43-46]. Moreover, as mentioned, patients in 
RCTs are superselected, and the results may be not di-
rectly applicable to the “real-life” IBD population.

Azathioprine
From the first early report by Jewell et al[47] of  increased 
MH after 4 wk in UC patients treated with corticosteroids 
plus AZA vs corticosteroids plus placebo (92% vs 71%, 
P = ns), few studies with a limited number of  patients 
have addressed MH rates in AZA-treated UC patients. 
In all of  the reported studies, MH was a secondary end-

point, and the MH definition, base-line endoscopic activ-
ity, timing of  the endoscopic evaluation and concomitant 
therapies differed; therefore, conclusive results are hard 
to extrapolate. 

With the aforementioned limitations, Paoluzi et al[48] 
reported 57% and 45% rates of  MH in UC patients 
treated with AZA at 6 mo (n = 42 patients) and 4 years (n 
= 22 patients), respectively, and a similar 6-mo rate was 
reported by Ardizzone at al[49] [19/36 patients treated 
with AZA (53%) vs 7/36 of  patients treated by 5ASA 
(19%)]. Recently, a study by Panaccione et al[50] (avail-
able only in abstract form) reported a 36% MH rate in 
patients treated with AZA in monotherapy and a 63% 
MH rate in patients treated with AZA plus Infliximab at 
4 mo, with nearly 80 patients per group, indicating that 
combination therapy may increase the rate of  MH. 

Corticosteroids
Unlike CD, in which corticosteroids are traditionally con-
sidered ineffective for the achievement of  MH[51], corti-
costeroids may induce MH and a clinical response in UC. 
The first evidence supporting a favorable role of  cortico-
steroids in inducing MH dates back to 1954, when True-
love reported a double-blind placebo-controlled random-
ized multicenter trial of  120 UC patients and demonstrated 
higher rates of  MH in the oral cortisone (100 mg/d) group 
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  Ref. Patients (n ) Treatment protocol duration Evaluation time 
from baseline

MH rate 

  Rutgeerts et al[32] 728 IFX 5 or 10 mg/kg every 8 wk Week 8 60.7% IFX
Placebo 32.3% placebo

30 wk (ACT2) Week 30 50.6% IFX 
27.4% placebo

54 wk (ACT1) Week 54 46.0% IFX 
18.2% placebo

  Panaccione et al[50] 231 AZA 2.5 mg/kg Week 16 37% AZA
IFX 5 mg/kg 55% IFX

IFX 5 mg/kg + AZA 2.5 mg/kg 63% AZA + IFX
16 wk

  Sandborn et al[25] 494 ADA 160/80 and then 40 mg eow Week 8 41.1% ADA
Placebo 31.7% placebo
52 wk Week 52 25.0% ADA 

15.4% placebo
  Reinisch et al[43] 390 ADA 160/80 mg or 80/40 mg at weeks 0 and 2  fol-

lowed by 40 mg at weeks 4 and 6 
Week 8 46.9% ADA (160/80)

Placebo 37.7% ADA (80/40)
41.5% placebo

52 wk Week 52 54% ADA
  Feagan et al[44] 225 VED 300 mg at week 0 and 2 and then every 4 or 8 wk Week 6 40.7% VED

Placebo 24.8% placebo
52 wk Week 52 56% VED (every 4 wk)

51.6% VED (every 8 wk)
19.8% placebo

  Sandborn et al[45,46] 774 GOL 400/200 or 200/100 mg at weeks 0 and 2 fol-
lowed by 50 mg or 100 mg every 4 wk

Week 6 45.1% GOL (400/200)

Placebo 42.3% GOL (200/100)
28.7% placebo

54 wk Week 54 42.4% GOL100 every 4 wk 
41.7% GOL 50 every 4 wk

26.6% placebo

Table 1  Randomized clinical trial of biologic agent in ulcerative colitis and the relative mucosal healing rates

MH: Mucosal healing; IFX: Infliximab; ADA: Adalimumab; AZA: Azathioprine; VED: Vedolizumab; GOL: Golimumab.
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than in the placebo group (30% vs 10%) within 6 wk[16]. 
In the last six decades, a great number of  studies 

have reported positive effects of  corticosteroid therapy 
on the improvement/resolution of  mucosal alterations 
in UC, irrespective of  the route of  administration (oral 
or rectal) and the type of  corticosteroids (traditional 
systemic steroids or agents with low systemic availabil-
ity)[52-59]. Generally, a certain discrepancy between the 
clinical and endoscopic responses was present in the 
majority of  the studies evaluating MH in UC after corti-
costeroid treatment. A meta-analysis by Marshall et al[55] 
examining the role of  rectal corticosteroid preparations 
showed similar clinical (approximately 45% of  cases) 
and endoscopic (approximately 33% of  cases) remission 
rates for conventional corticosteroids (hydrocortisone, 
prednisolone, methylprednisolone and betamethasone) 
and topically active corticosteroids (beclomethasone, 
budesonide and prednisolone metasulphobenzoate). 
Recently, Ardizzone et al[34], in a study of  157 consecu-
tive newly diagnosed UC patients, explored the potential 
prognostic significance of  a 3-mo clinical and endo-
scopic response after the first course of  corticosteroid 
treatment. After 3 months, 60 patients (38.2%) had a 
complete clinical and endoscopic response, 39 (24.8%) 
had a clinical but not an endoscopic response, and 58 
(36.9%) had no response. Interestingly, failure to achieve 
endoscopic remission at the end of  the first course of  ste-
roids was related to a more aggressive disease behavior. 

Data obtained from the use of  topical steroids pres-
ent a reduced variability between clinical and endoscopic 
responses. Indeed, in a recent meta-analysis exploring 
the efficacy of  rectal beclomethasone dipropionate, the 
clinical and endoscopic rates of  improvement or remis-
sion were similar (65.3%) and concordant, although in 
the four trials considered for the meta-analysis, a clear 
definition and evaluation of  mucosal healing were lack-
ing[60].

Several problems arise in the attempt to analyze and 
compare the results of  the above-mentioned studies. Di-
versity in the timing of  endoscopy and in the use of  en-
doscopic indices (e.g., Sigmoidoscopic score, Rachmile-
witz index, Baron score) along with the lack of  a univo-
cal MH definition, possible inter-observer variations or 
heterogeneity of  the included patient cohorts may have 
generally contributed to consistent variability in the MH 
rates in steroid trials. 

Aminosalicylates
Mesalamine was approved by the Food and Drug Admin-
istration in late 1987, and since this time, it has become 
the cornerstone therapy for mild-moderate UC[61]. Mesa-
lamine can be administered orally and/or topically, and it 
is present on the market in different formulations specific 
to both methods of  administration. Many studies show 
the ability of  mesalamine to induce MH. A recent meta-
analysis of  49 studies has concluded that MH is achieved 
in approximately 37% and 50% of  patients treated with 
oral and topical mesalamine, respectively[62]. Nonetheless, 
the results from single studies are dramatically different, 

ranging from approximately 0% to 77% for oral mesala-
mine[23,63] and from approximately 10% to 93% for topi-
cal formulations[54,64]. This variability may be attributed 
to the different definitions of  MH, but this is unlikely to 
be the only reason. While MH rates do not appear to be 
related to the release mechanisms of  oral mesalamine[62], 
in accordance with previous studies reporting similar ef-
fectiveness between different formulations[61,65,66], studies 
continue to present great heterogeneity in terms of  total 
dose in grams, disease extension, months of  follow up 
and endoscopic score at baseline. Notably, the MH rates 
in placebo groups are reported to be high, up to 46% in 
a study of  oral placebo vs oral mesalamine at 8 wk[63] and 
26%-37% in a study of  topical placebo vs topical mesala-
mine after 6 wk[67]. Moreover, in studies with therapeutic 
regimens of  adequate dose and duration, the MH rate 
appears to be higher[68-70], and the lack of  achievement of  
MH in patients with clinical remission has been indicated 
as a possible negative prognostic factor for relapse occur-
rence[71].

CONCLUSION
After the emergence of  novel biologic therapies for UC, 
the old concept of  the relevance of  the endoscopic activ-
ity of  disease has been translated into the new concept 
of  MH as the therapeutic goal to achieve. Although this 
idea has been supported by a growing body of  scientific 
evidence indicating the favorable prognostic value of  
a healed mucosa in the natural history of  UC, it is also 
suggested commercially, as a high rate of  MH is claimed 
when utilizing the new biologic agents. Indeed, endo-
scopic evaluation appears to be the “gold standard” for 
the evaluation of  disease activity in UC patients, and 
healing of  the mucosa is likely to be an important factor 
for the control of  the disease in the short and long term. 
However, specific studies showing the superiority of  a 
management based solely on MH over the “traditional”
approach are lacking. To date, most of  the evidence sup-
porting the prognostic relevance of  MH comes from 
studies in which MH is not considered as the primary 
endpoint as well as from retrospective investigations. In 
the present study, we provocatively addressed the issue 
of  the relevance of  MH for UC patients management. 
A careful review of  the current evidence regarding MH 
in UC shows that, due to the high heterogeneity of  the 
available studies (particularly for those from the pre-
biologic era), crucial points are still far from being con-
clusively determined, including the MH definition, the 
expected rate of  MH with the current medication, and 
whether a systematic assessment of  MH and an optimiza-
tion of  therapy based on MH alone would improve long-
term disease outcome. Moreover, the prognostic value of  
MH “per se” needs to be investigated to clarify whether 
the current drugs may be safely reduced or interrupted 
after MH achievement. The latter issue may also present 
consistent economic implications regarding the elevated 
cost of  long-term maintenance therapy with biologic 
drugs. However, in most cases, MH appears to be achiev-
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able only in a minority of  UC patients and most likely 
with the utilization of  potent and potentially dangerous 
therapeutic regimens. In the near future, the development 
of  novel drugs and an increase in our knowledge of  the 
complexity of  IBD are desirable, as they may increase the 
efficacy of  our therapeutic approach to the disease.

Notably, going back to the natural history of  the 
disease, more than one-half  of  UC patients have a be-
nign disease course, while up to one-third are likely to 
experience frequent flares and potentially dangerous 
complications. In fact, the large population study by 
Solberg et al[36] (IBSEN cohort), which evaluated the first 
10 years of  the disease course in a population of  519 
patients with UC, highlighted an overall good prognosis. 
Their study showed that at 10 years, more than half  of  
patients were in remission or had mild disease, while 
37% and 6%, respectively, reported chronic intermittent 
and chronic continuous symptoms. In a large Danish 
cohort study, approximately one-third of  patients had 
no flares within 10 years after the first attack of  UC. 
Moreover, the cumulative probability of  having a course 
without relapses after 10 years in patients in remission is 
40%-60%[72]. However, the colectomy rate is estimated 
to vary from 8.7% to 30% in different populations[72-74], 
and after the first relapse, the cumulative rates of  a sec-
ond course of  systemic steroids are 13%, 41% and 48% 
at 1, 5 and 10 years, respectively[36].

In times of  resource optimization, the ideal disease 
management would imply an aggressive treatment and 
endoscopic follow-up for the achievement of  MH in 
patients with an unfavorable disease course. Accordingly, 
together with a better definition of  the MH concept and 
its specific role in the management of  UC patients, fur-
ther research for the characterization of  clinical and/or 
genetic features predictive of  an aggressive behavior of  
the disease is urgently needed. Similarly, the identification 
and the implementation of  clinical and laboratory pa-
rameters strongly correlated with the endoscopic activity, 
such as clinical scores, to better follow-up these patients, 
appear to be of  relevance[75]. Consequently, it is advisable 
that the aforementioned shift from a symptoms-based 
to a mucosa-based approach in the management of  UC 
patients would not result in a trend to over-scope and/or 
over-treat patients for the achievement of  MH. Indeed, 
because more solid evidence will be available regard-
ing the role of  MH, a rational approach to UC patients 
should reserve close monitoring and more potent thera-
pies for “high-risk” patients, overcoming the dualism 
between symptom- and mucosa-targeted approaches and 
focusing increasingly on a “patient-based” approach. 
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