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 INTRODUCTION 
 Ulcerative colitis (UC) and Crohn ’ s disease are chronic idi-

opathic infl ammatory bowel diseases (IBDs) in which the long-

term goal of treatment has shift ed over the past decade with 

the advent of new medical therapies. Studies have shown that 

standard medical therapy with mesalamine and thiopurines 

does not alter the long-term outcomes or the rate of surgery in 

patients with IBD ( 1 ). However, most data pre-date the intro-

duction of anti-tumor necrosis factor- α  therapy, which has 

the potential of healing the mucosa ( 2 ). Endoscopic mucosal 

healing is considered an important endpoint ( 3,4 ) for the treat-

ment of IBD, especially with the introduction of biologicals in 

the therapeutic armamentarium ( 5 ). Th e mucosa of the colon 

is easier to heal in UC compared with Crohn ’ s disease given 

that the ulcerations are limited to the mucosa and sub mucosa. 

Rutgeerts  et al.  ( 6 ) demonstrated that infl iximab heals the 

mucosa in up to 62 %  of UC patients by 8 weeks, 50 %  by 

week 30, and 46 %  by week 54. Recent data suggest that endo-

scopic mucosal healing is associated with a reduced risk for 

hospitalization and need for surgical resection ( 7 ). In the 
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tions, a diagnosis of IBD type unclassifi ed (Montreal classifi ca-

tion), or prolonged disease remission over 10 years. All patients 

underwent a surveillance colonoscopy with chromoendoscopy, 

and biopsies were taken from healed colonic mucosa surrounding 

visible lesions. Visible lesions are any raised suspicious lesions or 

any fl at lesion with an abnormal pit pattern as per the Kudo clas-

sifi cation. A variable number of biopsies were taken depending 

on the number of visible lesions detected. Th e biopsies were fi xed 

in 10 %  neutral formalin, processed, and sections stained with 

hematoxylin and eosin. Microscopic examination was performed 

by a gastrointestinal pathologist. A total of 75 patients (40 men 

and 35 women) were included in the fi nal analysis. Th e study was 

approved by the University Hospital of Leuven ethics commit-

tee (VLECC Study; B322201213950 / S53684), and patients were 

required to sign an explanatory consent form.   

 Variables 
 Demographic and clinical variables, including age, sex, smoking 

status (smoker vs. non-smoker), history of appendectomy, fi rst-

degree relatives with IBD, medical therapy at the time of endo-

scopy and at follow-up, and time from last relapse before study 

entry were recorded. Serological variables including hemoglobin 

concentration, hematocrit, white blood cell and platelet counts, 

albumin, CRP, electrolytes, and liver and kidney function tests 

collected within 4 weeks of endoscopy were documented. All 

clinical, demographic, and serologic variables were extracted 

from our electronic medical records. Endoscopic evaluation 

was based on the Mayo endoscopic score of 0 – 3 (0: normal; 

1: erythema, decreased vascular pattern, mild friability; 2: marked 

erythema, absent vascular pattern, friability, erosion; 3: spontane-

ous bleeding, ulcerations) ( 16 ). An expert gastrointestinal patho-

logist blinded to clinical information evaluated the histologic 

disease activity according to the Geboes score ( 17 ) in addition to 

documenting the presence of basal plasmacytosis, whether present 

in a focal or diff use pattern ( Figure 1 ). Basal plasmacytosis was 

defi ned as dense infi ltrate of plasma cells around the deep part of 

the lamina propria or at the base of the crypts ( 18 ). A localized 

infi ltrate was indicative of focal basal plasmacytosis, whereas a 

multi-focal distribution represented a diff use pattern. Th e Geboes 

score is a non-additive score where the highest grade is retained 

in the total score. A higher score indicates greater infl ammation. 

Grades and subgrades provide the basis for evaluating disease 

a b

  Figure 1 .         ( a ) Colonic biopsy sample showing diffuse dense infi ltration 
of plasma cells between the crypt base and the muscularis mucosa 
(gray arrow). ( b ) Colonic biopsy devoid of basal plasmacytosis.  

Froslie Norwegian cohort, aft er 1 year of medical treatment, it 

was predictive of reduced need for colectomy ( 8 ). Th ese fi nd-

ings were corroborated by Colombel  et al.  ( 9 ) in a recent publi-

cation where patients on infl iximab achieving mucosal healing 

also had a decreased risk of colectomy. 

 Non-invasive markers such as serum C reactive protein 

(CRP) and erythrocyte sedimentation rate are increasingly gain-

ing importance in the assessment of clinical disease activity in 

IBD given the invasive nature of endoscopy. Th ere is scant data 

looking at the predictive value of CRP in UC. Increased CRP 

levels were not associated with disease relapse in previous 

studies ( 10,11 ). In contrast, a stool frequency of three to eight 

per day and CRP     >    45   mg / l on day 3 of intravenous steroid 

therapy for severe UC predicts the need for colectomy on that 

admission in 85 %  of cases ( 12 ). Th us, CRP remains a key sero-

logic marker in clinical practice; however, its predictive value on 

clinical relapse remains to be clarifi ed. 

 Th e subjective nature of endoscopic evaluations for mucosal 

healing, as well as the poor correlation between the endoscopic 

appearance and the histologic infl ammatory activity renders this 

method of clinical assessment less than ideal. In an older study by 

Truelove and Richards ( 13 ), 37 %  of patients with normal mucosa 

on sigmoidoscopy had mild to moderate infl ammation on histol-

ogy. Despite medical therapies that can achieve mucosal healing, 

a signifi cant proportion of patients will still relapse. In fact, few 

studies in UC have shown that despite endoscopic mucosal heal-

ing, active histologic disease is associated with poor long-term 

outcomes. Riley  et al.  ( 14 ) demonstrated that patients on mesala-

mine with clinical and endoscopic remission but active histology 

had signifi cantly higher relapse rates over a 12-month follow-up 

period. In addition, the presence of basal plasmacytosis on rectal 

biopsies was independently associated with shorter time to relapse 

in the cohort of Bitton  et al.  ( 10 ). Furthermore, Rutter  et al.  ( 15 ) 

showed that a higher histologic infl ammation score was strongly 

associated with an increased risk of neoplasia in UC patients. It 

remains unclear whether microscopically inactive disease should 

be used as the ultimate endpoint in the management of UC. To 

date, no validated markers could reliably identify patients at high 

risk for clinical relapse. We aimed to determine the predictive 

role of serologic and histologic markers on disease relapse in UC 

patients with endoscopically inactive disease. We also assessed the 

degree of correlation between endoscopic and histologic disease 

activity.   

 METHODS  
 Study design and patients 
 We conducted a retrospective study of all patients in the UC 

advanced endoscopic imaging neoplasia surveillance program at 

the University Hospital of Leuven between 2008 and 2011. Adult 

patients over 18 years of age with a confi rmed diagnosis of UC 

based on accepted endoscopic, radiologic, and histologic criteria 

with an endoscopically inactive disease, defi ned as a Mayo endo-

scopic score of 0, and a follow-up period of at least 12 months 

were included. Exclusion criteria were previous surgical resec-
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activity in UC as follows: grade 0, structural and architectural 

changes; grade 1, chronic infl ammatory infi ltrate; grade 2, lamina 

propria neutrophils and eosinophils; grade 3, neutrophils in the 

epithelium; grade 4, crypt destruction; grade 5, erosions or ulcera-

tion ( Table 1 ).   

 Clinical assessment 
 Th e primary outcome was the rate of clinical relapse during a 

12-month period, as well as the identifi cation of potential sero-

logic and histologic markers with predictive value on disease 

relapse. Furthermore, we assessed the correlation between the 

endoscopic mucosal activity and the degree of histologic activity. 

Clinical relapse was evaluated using the partial Mayo score ( 16 ) 

during previously scheduled follow-ups or new visits for symp-

tomatic disease over a period of 12 months. Th e clinical Mayo 

score measures UC clinical activity by assessing the frequency of 

stools, the presence of blood in stools, and the global physician 

assessment of severity of disease activity. Th e score ranges from 0 

to 9, with a higher score indicating more severe disease. Clinical 

relapse was defi ned as a clinical Mayo score of 3 or greater. We 

defi ned active histologic disease as a Geboes score  ≥ 3.1 (pres-

ence of epithelial neutrophils with or without crypt destruction 

or erosions).   

 Statistical analysis 
 Th e rate of clinical relapse as well as the predictive or protective 

value of several markers on the primary outcome were assessed 

using SPSS version 17, a computer assisted statistics soft ware. We 

computed the odds ratio (OR) with its 95 %  confi dence interval 

(CI), along with a  P -value for the test that ascertains whether the 

OR equals 1. All variables were initially analyzed in a univariate 

fashion to determine their association to clinical relapse. Fisher ’ s 

exact test and   χ   2 -test, where deemed appropriate, were applied 

for dichotomous variables. A Mann – Whitney  U -test was used 

for continuous variables.  P -values of factors that showed some 

evidence of an eff ect on clinical relapse ( P     <    0.100) were then 

analyzed on the multivariate regression analysis. For multivari-

ate analysis, model building was based on automated backward 

logistic regression selection procedures as implemented in SPPS 

(default parameters).  P -values     <    0.05 were considered signifi cant 

for the analysis.    

 RESULTS  
 Patients: baseline characteristics 
 Seventy-fi ve patients were included in the fi nal analysis (40 men 

and 35 women;  Table 2 ). Th e median age was 47. Th e median 

duration of remission before endoscopy was 34 months (range, 

2 – 130 months). Maintenance therapies consisted of oral mesala-

mine ( n     =    53, 71 % ), 6-mercaptopurine / azathioprine ( n     =    27, 36 % ), 

and biological agents ( n     =    40, 53 % ) including infl iximab ( n     =    35, 

88 % ) and vedolizumab. A large number of patients were on 

combination therapy of two or three medications. Interestingly, 

a Geboes score  ≥ 3.1 (presence of epithelial neutrophils with or 

without crypt destruction or erosions) was identifi ed in 40 % , 

   Table 1 .    Geboes score for assessment of ulcerative colitis 
histologic disease activity   

    Grade 0    Structural (architectural changes    )  

    Subgrades  

      0.0  No abnormality 

      0.1  Mild abnormality 

      0.2  Mild or moderate diffuse or multifocal abnormalities 

      0.3  Severe diffuse or multifocal abnormalities 

    Grade 1    Chronic infl ammatory infi ltrate  

    Subgrades  

      1.0  No increase 

      1.1  Mild but unequivocal increase 

      1.2  Moderate increase 

      1.3  Marked increase 

    Grade 2    Lamina propria neutrophils and eosinophils  

    2A Eosinophils  

      2A.0  No increase 

      2A.1  Mild but unequivocal increase 

      2A.2  Moderate increase 

      2A.3  Marked increase 

    2B Neutrophils  

      2B.0  No increase 

      2B.1  Mild but unequivocal increase 

      2B.2  Moderate increase 

      2B.3  Marked increase 

    Grade 3    Neutrophils in epithelium  

    Subgrades  

      3.0  None 

      3.1      <    5 %  Crypts involved 

      3.2      <    50 %  Crypts involved 

      3.3      >    50 %  Crypts involved 

    Grade 4    Crypt destruction  

    Subgrades  

      4.0  None 

      4.1  Probable — local excess of neutrophils in part of crypt 

      4.2  Probable — marked attenuation 

      4.3  Unequivocal crypt destruction 

    Grade 5    Erosion or ulceration  

    Subgrades  

      5.0  No erosion, ulceration, or granulation tissue 

      5.1  Recovering epithelium    +     adjacent infl ammation 

      5.2  Probable erosion focally stripped 

      5.3  Unequivocal erosion 

      5.4  Ulcer or granulation tissue 
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whereas basal plasmacytosis was present in 21 %  of UC patients 

who achieved mucosal healing.   

 Twelve-month clinical relapse 
   Univariate analysis of baseline characteristics   .   During the study 

period, 15 patients developed clinical relapse (20 % ; 8 women and 

7 men). Th e median duration of remission before study inclusion 

in relapsers was 33 months. Th e vast majority (80 % ) had a his-

tory of extensive disease.  Table 3  presents the baseline charac-

teristics of relapsers and nonrelapsers for the univariate clinical 

relapse. Considering a  P -value     <    0.100 as indicative of a potential 

eff ect, a higher white blood cell ( P     =    0.086) was associated with 

disease relapse, whereas use of biologicals ( P     =    0.083) favored 

remission. All other baseline characteristics were similar bet-

ween both groups.   

  Univariate analysis for serologic and histologic markers   .   Sero-

logic markers measured at endoscopy in addition to the Geboes 

score grades and presence of basal plasmacytosis (percentages) 

are presented in  Table 4  as medians and percentages, as well as 

 P -values, OR, and CI for the univariate clinical relapse. Consi-

dering a  P -value     <    0.100 as indicative of a potential eff ect, CRP 

as continuous variable ( P     =    0.045) and CRP     >    5   mg / l ( P     =    0.093) 

were associated with 1-year clinical relapse. Histologic features 

that favored clinical relapse were Geboes score  ≥ 2A.1 ( P     =    0.004), 

Geboes score  ≥ 2B.1 ( P     =    0.082), Geboes score  ≥ 2B.2 ( P     =    0.013), 

Geboes score  ≥ 3.1 ( P     =    0.007), Geboes score  ≥ 3.2 ( P     =    0.005), Ge-

boes score  ≥ 4.1 ( P     =    0.013), Geboes score  ≥ 4.2 ( P     =    0.003), and the 

presence of basal plasmacytosis ( P     =    0.007). 

 As a Geboes score  ≥ 3.1 was considered as indicative of micro-

scopically active disease, the univariate analysis allowed us 

to identify it along with the presence of basal plasmacytosis as 

predictors of clinical relapse at the end of the follow-up period 

( Figure 2a ). A Geboes score  ≥ 3.1 was documented in 73 %  of 

relapsers. In addition, the relapse rate was much higher in patients 

that reached this score (37 vs. 9 % ). Furthermore, basal plasma-

cytosis was identifi ed in 47 %  of relapsers. When present, a high-

er proportion of patients achieved the primary outcome (44 vs. 

14 % ). Meanwhile, a baseline CRP  ≤ 5   mg / l (16 vs. 40 % ) and the 

use of biological agents (13 vs. 29 % ) were associated with mainte-

nance of clinical remission ( Figure 2b ). 

 In addition, the presence of basal plasmacytosis was observed 

to be commonly associated with active histologic disease. Given 

this possible strong association, a univariate analysis of clinical 

relapse was done using Geboes score  ≥ 3.1 and / or plasmacytosis. 

Th is demonstrated that the presence of both histologic features 

(OR 6.63 (95 %  CI: 1.83 – 23.94),  P     =    0.002) was strongly associated 

with clinical disease relapse (see  Figure 3 ).    

 Multivariate analysis 
 A backward Wald logistic regression model accounting for all 

variables with a potential eff ect described in  Tables 1 and 2  was 

performed to identify factors associated with clinical relapse. Th e 

presence of basal plasmacytosis ( P     =    0.019) was the only independ-

ent predictor of relapse during the 12-month follow-up period 

( Table 5 ). A strong trend toward a protective eff ect of biological 

therapy ( P     =    0.052) was acknowledged but did not fully reached 

statistical signifi cance ( Figure 4 ).    

 DISCUSSION 
 Th e main objective of this study was to identify serologic and histo-

logic markers enabling us to predict disease relapse in UC patients 

with endoscopically inactive disease. Our results reconfi rm that 

the presence of basal plasmacytosis is an independent predictor 

for disease relapse. Th is aspect is of great signifi cance given that a 

number of patients develop disease relapse despite having achieved 

mucosal healing. It is still unclear whether this is a consequence 

of the subjective nature of the endoscopic mucosal assessment or 

that the role of microscopic activity is underestimated. With the 

advent of biological therapy, mucosal healing is currently a key 

endpoint in clinical trials. It was also recently shown to be asso-

ciated with better patient outcomes, mainly reduced colectomy 

rates ( 8,9 ). Th ere is scant data assessing the predictive value of 

markers of relapse in UC. Th ese markers will allow us to identify 

patients at high risk of relapse, and ensure closer follow-up as well 

as optimize medical therapy such as mesalamine. Th ey might also 

become a useful tool to identify patients in whom medical therapy 

can be withdrawn. In addition, we can foresee that the histologic 

  Table 2 .    Baseline characteristics of cohort   

      Value  

   No. of patients  75 

   Male sex ( % )  40 (53) 

   Median age (years)  47 (36 – 58)  a   

   Median duration of remission before study (months)  34 (12 – 70)  a   

   Appendectomy ( % )  4 (5) 

   Active smoking ( % )  12 (16) 

   Pancolitis ( % )  56 (75) 

    Medications  

      Oral mesalamine ( % )  53 (71) 

      Immunomodulators  b   ( % )  27 (36) 

      Biologicals  c   ( % )  40 (53) 

   CRP (    >    5   mg / l) ( % )  10 (15) 

   Geboes score  ≥ 3.1 with MH( % )  30 (40) 

    Basal plasmacytosis   16 (21) 

      Focal ( % )  10 (13) 

      Diffuse ( % )  6 (8) 

   Median no. of biopsies per patient  4 (1 – 6)  a   

     CRP, C reactive protein; MH, mucosal healing.   
   a    Interquartile range (25 – 75 % ).   
   b    6-mercaptopurine or azathioprine.   
   c    Infl iximab or vedolizumab.   
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with the Rachmilewitz endoscopic activity index ( r     =    0.503) . It is 

also not surprising that albumin and hemoglobin were not pre-

dictive of relapse, because in patients with prolonged mucosal 

healing, one would expect them to have normalized. 

 Th e eff ect of biological agents on maintenance of remission in 

UC was assessed in the ACT-1 and -2 randomized, double-blind, 

placebo-controlled trials ( 6 ), where infl iximab was shown to main-

tain remission overall in 33 %  of patients ( 22 ). We were able to 

demonstrate that biologics are the only medical therapy protective 

from clinical relapse. Th e absence of biological therapy was predic-

tive of clinical relapse with a sensitivity of 67 % , specifi city of 58 % , 

and an accuracy of 60 % . Th is observation corroborates with pub-

lished data on the benefi cial eff ect of anti-tumor necrosis factor- α  

in a subset of UC patients in whom mucosal healing was achieved 

and maintained over time. To date, it is impossible to identify this 

activity could represent a more objective outcome of response to 

medical therapy in future clinical trials. 

 Our rate of clinical relapse was 20 % , which is lower than fi g-

ures published previously ( 19 ). Th is is likely because of the fact 

that most fi gures predate the use of biological therapy. We noted 

that on univariate analysis, the only serologic marker that favored 

clinical remission was CRP  ≤ 5   mg / l. However, this eff ect did 

not remain signifi cant on multivariate analysis, which could be 

explained by the weak CRP response observed in UC, most likely 

related to the fact that the infl ammation is only limited to the 

mucosa ( 20 ). Very few studies have looked at the predictive value 

of CRP. Increased CRP levels were not associated with disease 

relapse when assessed by other investigators ( 10,11 ). In addition, 

Schoepfer  et al. ( 21 ) demonstrated that CRP is an inadequate 

biomarker of endoscopic disease activity in UC when correlated 

  Table 3 .    Baseline characteristics of relapsers and nonrelapsers   

      Relapsers (IQR)    Nonrelapsers (IQR)    OR (95 %  CI)   a      P  value   a   ,   b   

   No. of patients ( % )  15 (20)  60 (80)     

   Median age (years)  49 (34 – 63)  47 (36 – 58)    0.54 

   Sex (F:M)  8:7  28:32  1.00 (0.32 – 3.10)  1.00 

   Median duration of remission before study (months)  33 (10 – 44)  37 (16 – 47)    0.40 

   Hemoglobin (g / dl)  14.0 (13.2 – 15.4)  14.2 (13.1 – 15.0)    0.46 

   Hematocrit  44.2 (40.5 – 45.8)  42.5 (39.3 – 44.0)    0.17 

   WBC (10 9  / l)  6.26 (5.40 – 8.20)  5.55 (4.60 – 6.68)    0.086  *   

   Platelets (10 9  / l)  255 (236 – 317)  255 (215 – 298)    0.39 

   Creatinine (mg / dl)  0.82 (0.76 – 0.90)  0.85 (0.7 – 0.94)    0.69 

   Albumin (g / l)  45.4 (42.9 – 46.4)  45.4 (43.2 – 48.0)    0.52 

   AST (U / l)  21 (17 – 31)  22 (18 – 28)    0.72 

   ALT (U / l)  18 (15 – 29)  21 (15 – 29)    0.50 

   Appendectomy ( % )  0  7  Infi nity  0.58 

   Smoking ( % )  13  17  0.77 (0.15 – 3.95)  0.75 

    Disease extend ( % )  

      Left-sided colitis  20  27     

      Extensive colitis  80  73  1.45 (0.36 – 5.83)  0.75 

    Medications ( % )  

      Oral mesalamine  87  67  3.25 (0.67 – 15.82)  0.21 

      Immunomodulators  c    40  35  1.24 (0.39 – 3.95)  0.72 

      Biologicals  d    33  58  0.36 (0.11 – 1.17)  0.083  *   

   No. of biopsies per patient  2 (1 – 5)  4 (1 – 6)    0.13 

     ALT, alanine aminotransferase; AST, aspartate aminotransferase; CI, confi dence intervals; F, female; IQR, interquartile range; M, male; OR, odds ratio; WBC, white 
blood cell.   
     IQR (25 – 75 % ).   
   a    Calculated by   χ   2 -test and Fisher’s exact test.   
   b    Calculated by Mann – Whitney test.   
   c    6-mercaptopurine or azathioprine.   
   d    Infl iximab or vedolizumab   
   *     P  value     <    0.100.   
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subgroup of patients, highlighting the need for such tools. Th is 

protective eff ect barely missed signifi cance on multi variate anal-

ysis. However, it did demonstrate a strong trend. Perhaps with a 

larger cohort, this eff ect could be further characterized. In addition, 

an anti-tumor necrosis factor-specifi c microscopic pattern could 

not be identifi ed in our cohort. 

 Th ere is very limited number of studies assessing the predic-

tive value of histology on relapse in UC. Riley  et al.  ( 14 ) reported 

  Table 4 .    Serologic and histologic features of relapsers and nonrelapsers   

      Relapsers    Nonrelapsers    OR (95 %  CI)   a      P  value   a   ,   b   

    Serum markers  

      Albumin     <    45   g / l ( % )  46  46  0.97 (0.25 – 3.73)  0.97 

      CRP (mg / l)  2.7  1.1    0.045  *   

      CRP     >    5   mg / l ( % )  31  11  3.55 (0.83 – 15.20)  0.093  *   

      CRP     >    10   mg / l ( % )  15  6  3.09 (0.46 – 20.75)  0.25 

      Hemoglobin     <    12   g / dl ( % )  7  11  0.60 (0.07 – 5.36)  1.00 

    Histologic markers ( % )  

      Geboes score  ≥ 0.1  100  97  Infi nity  1.00 

      Geboes score  ≥ 0.2  53  32  2.47 (0.78 – 7.80)  0.12 

      Geboes score  ≥ 1.1  100  87  Infi nity  0.35 

      Geboes score  ≥ 1.2  47  28  2.21 (0.69 – 7.06)  0.17 

      Geboes score  ≥ 2A.1  60  22  5.42 (1.63 – 18.04)  0.004  *   

      Geboes score  ≥ 2A.2  27  10  3.27 (0.79 – 13.56)  0.11 

      Geboes score  ≥ 2B.1  73  45  3.36 (0.96 – 11.76)  0.082  *   

      Geboes score  ≥ 2B.2  33  7  7.00 (1.60 – 30.66)  0.013  *   

      Geboes score  ≥ 3.1  73  32  5.93 (1.67 – 21.07)  0.007  *   

      Geboes score  ≥ 3.2  40  10  6.00 (1.58 – 22.77)  0.005  *   

      Geboes score  ≥ 4.1  47  17  4.38 (1.29 – 14.83)  0.013  *   

      Geboes score  ≥ 4.2  40  7  9.33 (2.19 – 39.70)  0.003  *   

      Geboes score  ≥ 5.1  20  12  1.89 (0.43 – 8.41)  0.41 

      Geboes score  ≥ 5.2  13  3  4.46 (0.57 – 34.66)  0.18 

      Basal plasmacytosis  47  15  4.96 (1.44 – 17.09)  0.007  *   

     CI, confi dence interval; CRP, C reactive protein; OR, odds ratio.   
   a    Calculated by   χ   2 -test and Fisher’s exact test.   
   b    Calculated by Mann – Whitney test.   
   *     P  value     <    0.100.   
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   Figure 2 .         ( a ) Predictors of 12-month clinical relapse ( b ) Factors protective from 12-month clinical relapse. CRP, C reactive protein.  
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of active disease. A lower score such as score 2A (eosinophils) 

was not considered as active disease because eosinophil detec-

tion may not be easy and their signifi cance in the pathogenesis 

of UC is still controversial. Using univariate analysis, a Geboes 

score  ≥ 3.1 (presence of epithelial neutrophils with or without 

crypt destruction or erosions) was predictive of disease relapse. 

However, unless considered together with basal plasmacytosis, 

such a Geboes score was not an independent predictor of relapse 

on multivariate analysis. Given the high association between 

active infl ammation and basal plasmacytosis, we assessed their 

additive role. Th e presence of both markers was identifi ed in 50 %  

of relapsers. In fact, when combined, these markers were highly 

predictive of disease relapse (OR 6.63,  P     =    0.002). 

 In addition, given previously published studies, we docu-

mented the presence of basal plasmacytosis (focal or diff use), a 

feature absent in the Geboes score. Data from Bitton  et al.  ( 10 ) 

assessing the predictive value of diff erent histologic features on 

UC relapse demonstrated that the presence of basal plasma-

cytosis was associated with earlier relapse. In the Riley study 

( 14 ), the identifi cation of basal plasmacytosis was not reported. 

Basal plasmacytosis is defi ned as dense infi ltrate of plasma cells 

around the deep part of the lamina propria or at the base of the 

crypts ( 18 ), a region normally devoid of this cell type. When 

identifi ed on biopsies, they have been shown to favor a diagnosis 

of UC over acute self-limited colitis ( 23 ). In fact, plasma cells 

were implicated in the pathogenesis of IBD in multiple studies 

where the mucosal level of immunoglobulins was found to be 

increased ( 24 – 26 ). Our study confi rms that basal plasmacytosis, 

whether present in a focal or diff use pattern, is an independent 

predictor of clinical relapse in UC patients with mucosal healing 

with a sensitivity, specifi city, and accuracy of 47, 85, and 77 % , 

respectively. Our study was designed to assess clinical relapse 

during a 12-month period. Th e study by Bitton  et al.  ( 10 ) was 

also looking at a 1-year follow-up. Hence, according to the 

available data, we cannot recommend longer than 12 months 

for assessing histologic basal plasmacytosis. Th is will allow us 

to determine weather patients are at a higher risk of relapse if 

basal plasmacytosis is identifi ed. Further validation and longer 

follow-up will allow us to provide better recommendations. 

Th is highlights the importance of histology in disease assess-

ment, raising the question of whether histology should be used 

as the ultimate endpoint to medical therapy. Despite having a 

normal mucosa endoscopically, biopsies are required to docu-

ment the histologic activity in UC patients. Gastrointestinal 

pathologists should also routinely comment on the presence or 

absence of basal plasmacytosis, a feature that should be added 

to the Geboes score. 

 Mucosal healing is currently considered a pivotal endpoint in 

clinical trials assessing the effi  cacy of medical therapy. In UC, 

this feature is usually evaluated by the Mayo score, whereby a 

score of 0 or 1 is considered as mucosal healing. Th is is oft en 

subjective and poorly correlates with histologic activity as shown 

in an older study by Truelove and Richards ( 13 ) where 37 %  of 

biopsies of normal mucosa as assessed by sigmoidoscopy still 

demonstrated mild to moderate active disease microscopically. 

a higher 12-month relapse when acute infl ammatory cell infi l-

trate, crypt abscesses, mucin depletion, and breaches in the sur-

face epithelium were identifi ed on biopsies. In contrast, none of 

those histologic features was a predictor of disease relapse in the 

study by Bitton  et al.  ( 10 ). For the fi rst time, we used the validated 

Geboes score ( 17 ) to determine histologic markers associated 

with disease relapse, contributing to the standardization of the 

microscopic evaluation. Th is score is not additive and ranges from 

simply architectural changes (grade 0) to erosion and ulceration 

(grade 5); a higher score indicating more severe disease. Th e pres-

ence of at least neutrophils in the epithelium (Geboes score    =    3.1) 

defi nes active microscopic disease. We arbitrary chose to use a 

Geboes score  ≥ 3.1 because it is generally accepted as indicative 
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  Figure 3 .         Effect of Basal plasmacytosis (BP) and Geboes score  ≥ 3.1 (GS) 
on clinical relapse.  

  Table 5 .    Multivariate analysis   

      OR (95 %  CI)     P -value   a   

   Basal plasmacytosis  5.13 (1.32 – 19.99)  0.019 

   Biologicals  0.24 (0.05 – 1.01)  0.052 

     CI, confi dence interval; OR, odds ratio.   
   a    Calculated by backward Wald logistic regression.   
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  Figure 4 .         Forest plot for multivariate analysis on clinical relapse.  
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In our cohort, similar fi gures were observed where, in biopsies of 

UC patients with Mayo 0, a Geboes score  ≥ 3.1 was demonstrated 

in 40 %  of cases. Our fi ndings support the previously published 

data, once again highlighting the subjective nature of endoscopic 

evaluations. Given the more objective nature of histologic evalu-

ation and the advent of new potent medical therapies, histology 

could potentially replace mucosal evaluation as an endpoint of 

therapy. 

 Th e only identifi ed independent predictor of clinical relapse 

was basal plasmacytosis. Other histologic and serologic markers 

did not reach statistical signifi cance when put with basal plasma-

cytosis, which could be due to an insuffi  cient cohort size. Another 

possible explanation for these negative fi ndings is the relatively 

short follow-up period and the absence of serial measurements. 

Furthermore, we could also not assess the development of disease 

complications such as neoplasia, surgery, and hospitalization, all 

requiring a longer follow-up period. Th e retrospective nature of 

our study represents an additional limitation. Despite this, a minor 

percentage of patients had missing data. 

 In conclusion, for the fi rst time, we validated the previously 

published data confi rming that the presence of basal plasmacy-

tosis is an independent predictor of clinical disease relapse in 

patients with UC and mucosal healing, highlighting the impor-

tance of histology in disease activity assessment. Th is feature is an 

important parameter allowing us to identify patients at a higher 

risk of clinical relapse and therefore providing close follow-up 

and optimizing medical therapy.     

 CONFLICT OF INTEREST 
  Guarantor of the article:  Talat Bessissow, MD. 

  Specifi c author contributions:  Study design, data collection, 

statistical analysis, interpretation of data, and writing of the draft  

manuscript: Talat Bessissow; data collection and critical revision of 

the manuscript: Bart Lemmens; statistical analysis, interpretation 

of data, and critical revision of the manuscript: Marc Ferrante; data 

collection, statistical analysis, interpretation of data, and critical 

revision of the manuscript: Raf Bisschops ;  statistical analysis and 

critical revision of the manuscript: Kristel Van Steen; study design 

and critical revision of the manuscript: Karel Geboes; study design, 

interpretation of data, and critical revision of the manuscript: Gert 

Van Assche, Severine Vermeire, and Paul Rutgeerts; study design, 

data collection, interpretation of data, and critical revision of the 

manuscript: Gert De Hertogh. All authors approved the fi nal 

submission. 

  Financial support:  None. 

  Potential competing interests:  T. Bessissow receives lecture fees 

from Aptalis, consultancy for Abbott; M. Ferrante receives lecture 

fees from Merck, Tillotts, Ferring, Abbott, consultancy for Abbott, 

Merck, Janssen Biologics; R. Bisschops receives lecture fees from 

Pentax, Ipsen, Ferring; G. Van Assche receives fi nancial support 

for research from Abbott, Ferring, lecture fees from Janssen-Cilag, 

Merck, Abbott, and consultancy for PDL BioPharma, UCB Pharma, 

Sanofi -Aventis, Abbott, Ferring, Novartis, Biogen Idec, Janssen 

Biologics, NovoNordisk, Zealand Pharma A / S, Millenium / Takeda, 

Shire, Novartis, BMS; S. Vermeire receives fi nancial support for 

research from UCB Pharma, lecture fees from Abbott, Merck, 

Ferring, UCB Pharma, consultancy for UCB Pharma, AstraZeneca, 

Ferring, Abbott, Merck, Ferring, Shire; P. Rutgeerts receives fi nancial 

support for research from UCB Pharma, AstraZeneca, Ferring, 

Abbott, Merck, Ferring, Shire, Prometheus, lecture fees from Abbott, 

Merck, consultancy for Amgen, Merck, UCB Pharma, Merck, 

Genentech, BMS, Abbott, Janssen Biologics, Millenium, Neovacs, 

Actogenics, Prometheus; G. De Hertogh receives lecture fees from 

Genentech, consultancy for GlaxoSmithKline, Novartis, Genexion, 

Merck, Shire, TEVA; B. Lemmens, K. Van Steen, and K. Geboes 

declare no confl ict of interest.     

  Study Highlights  

  WHAT IS CURRENT KNOWLEDGE  
  3 Mucosal healing is a key endpoint to medical therapy in 

ulcerative colitis (UC). 

  3 Mucosal healing reduces risk of hospitalization and 
colectomy. 

  3 Active microscopic infl ammation increases risk of 
neoplasia. 

  3 Basal plasmacytosis is a potential predictor of disease 
relapse. 

  WHAT IS NEW HERE  
  3 Basal plasmacytosis is confi rmed to be a predictor of 

disease relapse in UC patients with mucosal healing. 

  3 Use of biologicals favors maintenance of clinical remission. 

  3 There is a poor correlation between endoscopic and micro-
scopic disease activity. 

  3 All patients with mucosal healing should have biopsies to 
assess the histologic disease activity. 

  3 Closer follow-up and optimization of medical therapy should 
be considered in patients with basal plasmacytosis.              
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