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(CD) is not limited to observing intestinal symptoms, but also involves assessing 
weight and height gains, sexual maturation, extraintestinal manifestations, 

item indices, which incorporate clinical symptoms, laboratory parameters, 

activity of disease, and use a combination of history, examination, and 
laboratory data to develop an objective score that is reproducible between 
different observers.

Currently, validated indices are utilized in clinical trials of pediatric IBD, but 
not widely used in everyday clinical practice because they are perceived by 

and interpret. This may result in suboptimal management because the 
accurate determination of disease activity results in closer monitoring of 

appropriate. This monograph focuses on teaching clinicians to incorporate 
validated indices into clinical practice. 

This activity is designed for gastroenterologists, physician assistants, nurse 
practitioners, and other clinicians who will utilize indices to measure disease 
activity in children with IBD.

Upon completion of this activity, participants should be able to: 

presenting symptoms

with IBD while understanding the advantages and disadvantages of 
each tool 
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by the ACCME to provide continuing medical education for physicians.
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Managing children with inflammatory bowel 
disease (IBD) and its 2 main subtypes – 

(UC) – requires attention to issues unique 
to children. Monitoring children with UC 
and CD is not limited to observing symp
toms; it also involves assessing weight and 
height gains, sexual maturation, extraint
estinal manifestations, and psychosocial 

As therapy for IBD evolves, physicians are 
recognizing the need to develop and stan
dardize disease activity indices that enable 
their peers and other clinicians to monitor 
and adjust therapy.1 Disease activity is a concept for which no 
gold standard exists. Therefore, disease activity indices often 
include a number of clinical variables (eg, abdominal pain, 
diarrhea, rectal bleeding) to generate a composite numerical 
score. Since each included item may have different importance 
in explaining disease activity, weight is typically assigned to 
each clinical factor of the index. For example, in the Pediatric 
Ulcerative Colitis Activity Index (PUCAI), rectal bleeding is 
weighted more heavily than other items.2

Disease activity indices for CD and UC have been developed 
for use in clinical studies, most notably drug trials. This mono
graph reviews currently available activity indices for children 
and assesses their utility for standard clinical practice in addition 
to research purposes.

On the surface, gathering and calculating a disease activity 
score in the clinical inpatient or outpatient setting may seem 
intimidating and cumbersome. However, incorporating dis
ease activity indices into routine clinical practice has several
potential advantages (Table 1).   

Table 1. Reasons to Incorporate IBD Disease Activity 
Indices Into Practice

   therapy (response vs remission)

   the patient

   clinical studies

The calculated composite score should be reproducible between 
observers (ie, good reliability) and therefore allow comparisons 
between different physicians and centers. Clinicians who treat 
children with UC or CD may use these scoring systems to 
accurately characterize disease activity. In turn, the accurate 

determination of disease activity results in 

allows for the adjustment of medical therapy.2

When combined with an electronic medical 
record and/or database, a physician could 
track what percentage of his patients are in 
remission and focus to intensify monitoring 
and therapy on the patients who are not doing 
well. Groups intent on quality improvement 

to institute improvement interventions that 
might improve overall health in their patients.

Currently, the use of indices in routine clinical 
practice is limited because they are perceived 
as difficult to learn and time consuming.3 In 
addition, clinicians using these measures may 

be lulled into thinking that indices accurately describe the overall 
health of the patient. They do not. Indices only capture a limited 

for clinicians to manage and use to follow a patient with chronic 

Activity Index (PCDAI) may capture symptoms of abdominal pain 
and anemia, it does not capture problems such as prolonged 
corticosteroid exposure, osteopenia, or depression. Therefore, 
gathering the data needed to complete an activity index score 
sheet does not equate to performing a thorough history and 
physical examination on a patient. While many indices can be 

the various indices below, the authors will attempt to grade the 
indices, both with respect to general acceptance and ease of use.

By providing semiquantitative measures of response and 
remission, pediatric IBD disease activity indices have proven 
critical in determining whether new therapies are effective. They 
allow researchers to conduct clinical trials while minimizing 
invasive tests such as blood drawing and endoscopy, which 
is of a particular interest in children. Clinical indices may be 
used in everyday practice for assessing disease activity in IBD. 

noninvasive way to determine whether or not a UC or CD 
pediatric patient is getting better.

For disease evaluation in clinical trials, objective, validated, 
and reproducible disease activity indices are necessary to 
allow interpretations of results across trials.1 An index may be 
developed for discriminative purposes to distinguish different 
categories of disease state at one point in time; evaluative 
purposes for measuring longitudinal change, for which 
responsiveness assessment is crucial; and for predicting clinically 
important outcomes. Hence, predictive validity is required.

The methodology utilized to develop activity indices has been 
refined over the last 20 years when the clinimetric field was 
introduced by Wright and Feinstein.4 The development of activ
ity indices combines input from both experts in the field and 
statistical modeling. As an example for the multistep process 
required for formulating a valid clinical index, the development 
of the PUCAI by Turner and colleagues utilizes 2 large prospec
tive cohorts of children with UC, as shown in Table 2.2
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Table 2. Process of Developing the PUCAI2

Step Description

Item
generation

Using a Delphi process,* a panel of experts 
generated a broad list of potentially clinically 
significant variables that might impact disease 
activity (eg, number of daily stools, urgency, 
hemoglobin, radiographic appearance, and 
others).

Reduction The list was reduced to include only the most 
pertinent items. 

Grading
The responses for each item were graded to 
maximize discriminant validity, reliability, and 
responsiveness.

Weighting

Each item was weighted according to its 
importance in explaining disease activity 
using multivariate regression analysis on a 
cohort of UC patients.

Defining
cut-off
scores

using data from the UC cohort, which cor
respond to clinically important disease states 

activity).

Evaluation
The final product, the clinical index, was then 
evaluated to assess validity, reliability, and 
responsiveness (defined within the text). 

* A Delphi process involves obtaining a consensus agreement on a defined issue between 

Once an index has been developed, it must be evaluated for 
validity, reliability, responsiveness, and feasibility.

Validity is the degree to which the instrument measures the 
concept that it means to measure and includes face, content, 
construct, and criterion validity.8

  the sensibility of the index and the importance of included 
  items 

  based on the concept it represents (eg, high correlation 
  between disease activity index and the need for
  hospitalization)

  measure and a gold standard

Reliability of an index reflects whether an index is repro
ducible between different raters at the same time (interobserv
er reliability) and whether a score is reproducible at different 
times under stable conditions (test/retest reliability).2

Responsiveness
identify change in disease state over time when it occurs.  This 
is a very important property for clinical trials because it allows 
researchers to conduct the trial with a smaller sample size.9

Feasibility encompasses respondent and administrative 
burden.
to the completion of the instrument while the administrative 

ble if the participant and researcher report that the instrument 
is completed within reasonable limits of participant discomfort 
and both participant and researcher time constraints.8

In adult patients with CD, the primary index used to assess 

(CDAI); in children with IBD, the primary index utilized is the 
PCDAI.10,11

The adult CDAI, developed by statistical modeling on adult CD 
patients, measures 8 weighted factors: number of soft stools,
abdominal pain
the use of antidiarrheal medication, presence of an abdominal 
mass, hematocrit (HCT), and weight loss.12

The outcome of the CDAI varies between 0 and 600 points. 
In most studies, complete remission is defined by a value of
< 150 points and clinical response is characterized by a 
decrease in CDAI of > 70 to 100 points.1

Index (HBI) (Table 3), which includes 5 of the main components 
of the CDAI and is easier to calculate.13

Table 3. HBI13

In 1990, the PCDAI was developed and validated solely by a 
group of experts without the involvement of statistical modeling. 
The PCDAI, specifically designed for use in children, has several 
benefits over the CDAI for this population:

and the historical items can be assessed during the clinic 
visit

variable

parameters: erythrocyte sedimentation rate (ESR) and
albumin level

signifying more active disease (Table 4).11 A score of

12.5 points is taken as evidence of improvement.

  
Score

(0 = very well, 1 = slightly below par, 2 = poor, 3 = very poor, 4 = terrible)

2. Abdominal pain (for the previous day)                                                                                       
(0 = none, 1 = mild, 2 = moderate, 3 = severe)

3. Number of liquid stools per day (for the previous day) (score 1
per movement)

4. Abdominal mass 

5. Complication (score 1 per item)

  Arthralgia
  Uveitis
  Erythema nodosum
  Aphthous ulcers
  Pyodermo gangrenosum

  Abscess

Please insert the value of the total score in the appropriate are a                                                                        
in either sections 5 or 7 on the form HLTH 5368.                   TOTAL
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Table 4. PCDAI11

History (Recall, 1 week)
Abdominal Pain Score

0 = None
5 = Mild: Brief, does

not interfere with 
activities

10 = Moderate/  
 Severe:  

  Daily, longer  
  lasting, affects   
  activities, 
  nocturnal

Patient Functioning, General Well-Being Score

0 = No 
limitation of 
activities, well

5 = Occasional 
difficulty in 
maintaining 

activities, below par

10 = Frequent  
  limitation of 
  activity, very 
  poor

Stools (per day) Score

0
stools, no 
blood

5 = Up to 2 
semiformed with 

liquid

10 = Gross   
  bleeding, or  

  nocturnal  
  diarrhea

Laboratory
HCT Score
< 10 years (Male and Female):

0 =
> 33%

2.5 = 5 =
 < 28%

0 = 2.5 = 5 = < 30%

0 = 2.5 = 5 = 
< 29%

0 = 2.5 = 5 = < 32%

ESR Score

0 = < 20 mm/hr       2.5 5 = > 50 mm/hr

Albumin Score

0 5 10

Examination
Weight Score
0 = Weight 

gain or 
voluntary 
weight 
stable/loss

5 = Involuntary weight 
stable, weight 10 = Weight loss 

Height at Diagnosis Score
0 = < 1 
channel 
decrease

5
   decrease

10 = > 2 channel       
decrease

Height at Follow-Up Score
0 = Height 5 = Height velocity 10 = Height 

velocity 
Abdomen Score

0 = No 
   tenderness,  
   no mass

5 = Tenderness or mass
without tenderness

10 = Tenderness,   
  involuntary  
  guarding, 
  definite mass

Perirectal Disease Score

0 = None, 
   asymptomatic 
   tags

5
scant drainage, no 
tenderness

10 = Active 
  fistula,    
  drainage,    
  tenderness, 
  or abscess

Extraintestinal Manifestations Score

uveitis, E. nodosum, P. gangrenosum)
0 = None 5 = 1 10

Total Score:

The limitation of activity should be based on the most significant 
limitation during the past week, even if it is only for 1 day.10 For 
example, if a volleyball player with CD missed 1 of her games 
that week because of abdominal pain, the patient should still 
be scored as having limited activity, even if she might have felt 
better later in the week. However, if the activity limitation is due 
to another illness (eg, upper respiratory infection), the illness 

Perhaps the most challenging aspect of the PCDAI for the 
practicing clinician is calculating the height subsection.8 Height 

diagnosis, previous accurate heights are commonly unavailable 
and thus the item is scored based on whether the child crossed 
“channels” (ie, major centiles) on the growth charts from
his/her premorbid time. The following percentiles are considered 
channels: > 90%, 75%, 50%, 25%, and < 10%. If there has 
been no fall off in height, or the fall off in height is less than 
1 channel, the PCDAI height score is 0. If there is a fall off of 
only 1 channel, the score is 5 points and a fall off of 2 channels 
(eg, 75% channel to 25% channel) is scored as 10 points.

able involves the calculation of height velocity in cm/year.14,15

To calculate the height velocity, 2 heights are obtained, ideally

formula:

Height velocity = Current height – previous height (cm)
          Time (year)

The height velocity is then transformed into the Z score, which 

ence curve.14,15

Z score = Observed height velocity – Mean height velocity for age and sex (cm/yr)
           Standard deviation (SD) of the mean height velocity (for age and sex)

ity.14,15 Points are allocated to the number of SDs below normal, 

Table 6 list the height velocity Z score cut off values by age 
and gender for calculating the PCDAI for males and females, 
respectively.14

Table 5. Height Velocity Reference Values for 
Calculating the PCDAI: Males14

Age (years)
Height Velocity in cm/yr (Males)

- 2 SD - 1 SD Mean
2.5 5.7 7.0 8.3
3.0 5.4 6.6 7.8
3.5 5.1 6.3 7.4
4.0 4.9 6.0 7.1
4.5 4.7 5.8 6.8
5.0 4.6 5.6 6.6
5.5 4.5 5.4 6.4
6.0 4.3 5.3 6.2
6.5 4.2 5.1 6.0
7.0 4.2 5.0 5.9
7.5 4.1 4.9 5.8
8.0 3.9 4.8 5.6
8.5 3.8 4.6 5.4
9.0 3.8 4.5 5.3
9.5 3.7 4.5 5.2
10.0 3.7 4.4 5.1
10.5 3.7 4.4 5.1
11.0 3.7 4.4 5.2
11.5 3.8 4.6 5.3
12.0 4.0 4.9 5.7
12.5 4.8 5.8 6.7
13.0 6.2 7.4 8.6
13.5 7.1 8.3 9.5
14.0 6.1 7.2 8.4
14.5 4.1 5.3 6.5
15.0 2.4 3.6 4.7
15.5 1.2 2.3 3.3
16.0 0.4 1.3 2.2
16.5 0.1 0.7 1.5
17.0 0.1 0.4 0.9
17.5 0.1 0.1 0.5

Courtesy of Thomas D. Walters, MD. 
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Table 6. Height Velocity Reference Values for Calculating 
the PCDAI: Females14

Age (years)
Height Velocity in cm/yr (Females)

- 2 SD - 1 SD Mean
2.5 5.9 7.3 8.6
3.0 5.5 6.9 8.1
3.5 5.2 6.4 7.6
4.0 4.9 6.1 7.2
4.5 4.7 5.8 6.8
5.0 4.6 5.6 6.6
5.5 4.5 5.5 6.4
6.0 4.4 5.3 6.2
6.5 4.3 5.2 6.1
7.0 4.3 5.2 6.0
7.5 4.3 5.1 5.9
8.0 4.2 5.0 5.8
8.5 4.2 4.9 5.7
9.0 4.2 5.0 5.8
9.5 4.3 5.0 5.8
10.0 4.4 5.3 6.2
10.5 4.7 5.7 6.8
11.0 5.7 6.6 7.7
11.5 6.1 7.2 8.3
12.0 5.2 6.3 7.3
12.5 3.6 4.8 5.9
13.0 2.4 3.3 4.3
13.5 1.3 2.2 2.9
14.0 0.4 1.1 1.8
14.5 0.0 0.5 1.0

Courtesy of Thomas D. Walters, MD.

The PCDAI has been evaluated in several studies of children with 
CD. Otley and colleagues showed that the PCDAI was highly 
correlated with physician global assessment of disease activ
ity and was superior to the CDAI and HBI.16 The researchers 
also showed interobserver reliability by comparing concurrent 
calculation of the PCDAI by 2 independent gastroenterologists.
Kundhal and colleagues demonstrated only fair responsiveness 
to change in disease activity.17

The optimal PCDAI score representative of disease remission 
has been a matter of debate. The initial study found that a 

disease.11 Recent studies, however, have found that PCDAI 

for disease remission.18,19 In the REACH study, evaluating inflix
imab in CD, clinical response was defined as a PCDAI decrease 

but it is customary to use 12.5 points to define 
response.20

Overall, the PCDAI is an activity index that has accepted use in 
clinical trials. The PCDAI completion requires a physician assess
ment and laboratory tests that are routinely ordered as part 
of standard medical care.8 Scoring the height velocity requires 
some practice, but can be quickly learned by a physician or 
nurse in practice. Calculating a PCDAI requires < 5 minutes of 
physician or nursing time. 

While the PCDAI remains the most widely used index to 
measure disease activity in pediatric CD patients, it has been 
criticized by researchers for including laboratory tests and 
items that may not change fast enough during therapy to make 
them useful to detect change over time (eg, growth velocity).16

The abbreviated PCDAI (abbrPCDAI) omits the growth and 3 
laboratory items from the PCDAI, thereby increasing its feasibil
ity (Table 7). AbbrPCDAI scores range from 0 to 70. While the 
correlation with the full PCDAI is good, cut points for disease 
activity levels have not been established.21

Table 7. Abbreviated PCDAI

History (Recall, 1 week)
Abdominal Pain Score

0 = None

5 = Mild: Brief, 
does not 
interfere with  
activities

10 = Moderate/
Severe: Daily, 
longer lasting, 
affects activities, 
nocturnal

Patient Functioning, General Well-Being Score

0 = No limitation 
of activities, well

5 = Occasional 
difficulty in 
maintaining age 
appropriate 
activities,
below par

10 = Frequent  
  limitation of  
  activity, very 
  poor

Stools (per day) Score

stools, no blood

5 = Up to 2 
semiformed
with small 
blood, or 

10 = Gross
  bleeding,

  nocturnal 
  diarrhea

Examination
Abdomen Score

0 = No tenderness,
      no mass

5 = Tenderness, 
or mass without 
tenderness

10 = Tenderness, 
    involuntary
    guarding,
    definite mass

Perirectal Disease Score

0 = None,
   asymptomatic 
   tags

fistula, scant 
drainage, no 
tenderness

10 = Active
  fistula,  
  drainage,
  tenderness,
  or abscess

Weight Score

0 = Weight gain or
voluntary weight 
stable/loss

5 = Involuntary
weight stable, 
weight loss

10 = Weight loss 

Extraintestinal Manifestations Score

uveitis, E. nodosum, P. gangrenosum)

0 = None               5 = 1              10

                                                                 Total Score:

It has been suggested that laboratory tests do not improve the 
ability of the subjective parts of the index to classify patients 
as being in remission or relapse.22 Indeed, the abbrPCDAI was 
found to be highly correlated with the full PCDAI.21

Direct examination of the colonic mucosa has become the pre
ferred method of measuring disease activity in adult UC trials, 
but most pediatric patients and their parents consider this to 
be too invasive, especially since endoscopy involves general 
anesthesia in most centers.2 Multiple noninvasive clinical indices 
have been developed to reflect disease activity in UC as shown 
in Table 823:
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Table 8. Indices to Reflect Disease Activity in UC2,8,23-28

Correlation Index (ECCI), Mayo Score, Rachmilewitz Index, Lichtiger Index, Seo Index, 
Beattie Index, Simple Clinical Colitis Activity Index (SCCAI), and PUCAI

Most of these indices did not undergo comprehensive psychometric 
evaluation of validity, reliability, and responsiveness, but they 
have been used in multiple clinical studies in adults where

23 Two 

have noninvasive versions: the partial Mayo Score (which 

pertaining to endoscopy or physical examination).  

activity indices among adult patients, the PUCAI and the SCCAI 
proved to have the highest combined psychometric properties, 
including validity, reliability, and responsiveness.2,25 Although 
the PUCAI was developed in pediatrics, the lack of included 
items exclusive to children also allowed good performance in 
adults. Both of these indices are noninvasive and easy to score. 
In children, the PUCAI is the only existing validated disease 
activity index. 

The PUCAI was developed using a combined judgmental and 
statistical approach, utilizing 2 prospectively accrued cohorts of 
205 children with UC. Item generation, reduction, and grading 
were performed using a Delphi technique among 36 experts in 
pediatric UC. To minimize interobserver variability, the group 
established logical gradations and clear definitions of items. 
Proposed gradation schemes for each item of the PUCAI were 
distributed to the Delphi group, with the final instrument reflect
ing consensus opinion. The final version of PUCAI is composed 
of 6 clinical items (Table 9).2 Weights of the included items were 
assigned according to a multivariate regression analysis of
157 children with UC, in which rectal bleeding assumed the 
highest weight.

Once developed, the PUCAI was evaluated using a second pro
spective cohort of 48 children undergoing complete colonos
copy. In this validation cohort, the PUCAI showed excellent 
correlation with physician global assessment of disease activity, 

Correlations were higher than 2 noninvasive adult indices, the 
Seo and Lichtiger indices, calculated concurrently. Interobserver 

and test/retest reliability were excellent. The PUCAI differenti
ated well the categories of disease activity of none, mild, 
moderate, and severe. Responsiveness was shown to be high 
at repeated visits of 74 children. The laboratory items did not 
improve the validity or responsiveness of the PUCAI, making it 
attractive for pediatric use.

The PUCAI can be used to both differentiate disease activity 
states and assess change over time without the use of a colonos
copy. The correlation of the PUCAI with mucosal inflammation 
seems strong enough to allow measurement of disease activity 
in children without endoscopy.

Since its introduction, the good performance of the PUCAI has 
been replicated in independent studies.  However, while the 
data on the usefulness of the PUCAI are promising, it should 
be noted that the PUCAI has a ceiling effect and does not 
effectively differentiate the very severe from the fulminant pre
sentation. Also, since Turner and colleagues excluded ulcerative 
proctitis patients from their validation study of the PUCAI, the 

unknown.

The historical parameters should reflect a daily average of the 

changing rapidly, the last 24 hours may be used. The PUCAI 
score ranges from 0 to 85; a score of < 10 denotes remission, 

disease. A clinically significant response is defined as a PUCAI 
2

Table 9. PUCAI2

Item Points

1. Abdominal pain

No pain 0

Pain can be ignored 5

Pain cannot be ignored 10

2. Rectal bleeding 

None 0

Small amount only, in < 50% of stools 10

Small amount with most stools 20

Large amount (> 50% of stool content) 30

3. Stool consistency of most stools

Formed 0

Partially formed 5

Completely unformed 10

4. Number of stools per 24 hours

0

5

10

> 8 15

5. Nocturnal stools (any episode causing wakening)

No 0

Yes 10

6. Activity level

No limitation of activity 0

Occasional limitation of activity 5

Severe restricted activity 10

TOTAL MAXIMUM SCORE 85
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tion and the PUCAI may be used to predict response. In a 
2008 study, Turner and colleagues retrospectively reviewed 
admissions of 99 children and adolescents with active UC who 
were hospitalized for intravenous corticosteroid therapy over 

intravenous steroid therapy. The PUCAI, determined at day 3 
(> 45 points) should be used to screen for patients likely to fail 
corticosteroids (ie, infectious screen, surgical consult) and at 

therapies, since these children are very unlikely to respond even 
when prolonging steroid therapy.32

terminal ileum and cecum, comes in for her 
assessment, 3 months after her previous 
visit. She was diagnosed 2 years ago and 

Two weeks ago, she had some abdominal 
cramping for 3 consecutive days, but she 

has had no pain since. She is having 2 formed stools daily, 
with no visible blood in the stool. She states she “feels tired,” 
and missed a day of school this week from fatigue. She also 
complains of mouth sores and knee pain.  

On examination, you identify a small oral ulcer and a mildly 
tender abdomen. The perianal, joint, skin, and neurologic 
examinations are normal. Review of her weight and height 
demonstrates she has gained 1.5 kg and 3 cm in 8 months. Her 
HCT is 33%, ESR is 25 mm/hour, and albumin is 4.0 g/dL. 

Is her PCDAI score consistent with remission, mild disease, or 

Abdominal pain: While Donna had abdominal pain 
2 weeks ago, the PCDAI only incorporates symptoms 
from the last week; thus, the abdominal pain score is 0. 

Patient Functioning, General Well-Being: Donna 
has missed 1 day of school this week from fatigue and 

Stools (per day): Donna is passing 2 stools per day, 
but they are formed rather than semiformed, thus, the 
score on bowel movements is a 0. 

HCT: The HCT of 33% scores 2.5 for a female aged 

ESR: The ESR of 25 mm/hour scores 2.5.

Albumin: The albumin score of 4.0 g/dL scores 0.  

Weight: She has gained weight, which scores 0.

Height at diagnosis: Not applicable 

Height at follow-up: Donna has significant growth 
failure (height velocity: 4.5 cm per year), which is 2 
SDs below the expected growth rate of 7.7 cm per year 

gives her a score of 10 on the height velocity PCDAI 
subsection.  

Abdomen:
mild abdominal tenderness upon moderate palpation, 
for a score of 5.

Perirectal disease: There are no signs of perirectal 
disease; thus, a score of 0.  

Extraintestinal manifestations: While Donna has 
arthralgias and mouth ulcers, these are not scored 
as extraintestinal manifestations on the PCDAI; thus, 
her extraintestinal score is 0.  

of the ileum, ascending colon, and descending 
colon, returns for his first visit in 3 months. He 
has been prescribed methotrexate injections 
20 mg/week and admits to missing some 
doses, but cannot state how many. He has 
had 4 mushy bowel movements per day, 

without blood. He denies abdominal pain, has not missed any 
school, and is active in sports.

Examination demonstrates no abdominal mass or tenderness. 
There is a small perianal fistula with active purulent drainage. 

he states he has lost weight because of his track workouts. He 
has gained 4.2 cm of height in 8 months. You recommend blood 

Is Mark in remission, have mildly active CD, or 

History (Recall, 1 Week)

Abdominal pain: Mark denies abdominal pain; thus, 
he scores 0.

Patient functioning, general well-being: Mark has 
not missed any school and is active in sports; thus, he 
scores 0.

Stools (per day): Mark has 4 mushy bowel movements 
per day; thus, his score is 5.

Examination

Abdomen: Examination demonstrates no abdominal

Perirectal disease: Because Mark has an actively 
draining fistula, his perianal disease score is 10.

Weight: Because he has lost the weight voluntarily 
with his sports training, his score is 0.
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Lakisha scores 75. Furthermore, she now has nocturnal
diarrhea. A PUCAI score at day 5 > 70 has a positive 
predictive value of 87% and is thus sufficient to initiate 

ologist, and cyclosporine, tacrolimus, or colectomy.  

Lakisha is a model example of how and when to utilize the 
PUCAI accurately in managing acute severe UC. Screening 
these patients ahead of time and understanding the predictive 
values indicated can provide clearer direction of implementa

32

Seven days following the infliximab infusion, Lakisha is now 
having 3 stools per day. The stools remain liquid and there is 
still blood in every stool, but the amount of blood in the stool 
has decreased to less than a tablespoon in each stool. She no 
longer has abdominal cramping and is not getting up at night 
to have bowel movements. She remains tired and is undergoing 
physical therapy in the hospital to maintain strength. The left 
joint is no longer swollen.  

clinically significant response to the infliximab infusion?

Abdominal pain:1.
abdominal pain has resolved; thus, her score changed from 
5 (7 days ago) to 0.

Rectal bleeding: 2.
decreased to a small amount in each stool. Her score 
decreased from 30 (7 days ago) to 20.

Stool consistency of most stools:3.
consistency is unchanged from 7 days ago; thus, her score 
stays at 10. 

Number of stools per 24 hours:4.  The number of stools
per day has decreased from 5 to 3, but this does not affect the 
PUCAI score, which remains 5.

Nocturnal stools (any episode causing wakening):5.
Lakisha does not report nocturnal stools or any episode 
causing wakening; thus, her score remains 0.

Activity level:6.  Lakisha still reports fatigue, thus her score 
remains 10.

The infliximab treatment had a meaningful response, as the 
PUCAI score reduced by > 20 points (from 70 to 45). However, 
a score of 45 is still considered moderate disease, despite
13 days of intravenous corticosteroids. Since some improvement 
has been noticed with infliximab therapy, the option of a sec
ond infusion has been discussed with the family. However, they 
eventually elected to proceed to colectomy. 

should define remission, although no further studies are avail
able to validate this finding.22 Mark is not in remission, but, in 
view of the low composite score, has mild disease activity.

history of UC involving the entire colon. She 
is admitted to the hospital for intravenous 
steroid therapy for treating an acute attack of 
bloody diarrhea, unresponsive to oral predni
sone. She has been taking mesalamine since 
her diagnosis. 

She states that earlier in the week, she was having 7 bowel 
movements per day, but in the last 2 days she has been having 
5 bowel movements per day. The stools are completely liquid 
and look like they are filled with blood. She has mild abdominal 
cramping that does not make her run to the bathroom. She is 
getting up at night to go to the bathroom. She has a swollen, 

She has missed the last 3 days of school and has trouble getting 
out of bed. Despite these symptoms, she is keeping up with her 
homework.  

inactive, mild, moderate, or severe disease? 

Abdominal pain:1.  Lakisha has mild abdominal
cramping that may be ignored; thus, she would score 5.

Rectal bleeding:2.  Lakisha has a large amount of blood 
(> 50% of the stool content); thus, her score would be 30.

Stool consistency of most stools:3.
stools are liquid, her score would be 10.

Number of stools per 24 hours:4.  Lakisha reports
5 stools per day; thus, her score would be 5.

Nocturnal stools (any episode causing wakening):5.
Lakisha does not report nocturnal stools or any episode 
causing wakening; thus, her score is 10.

Activity level:6.  Lakisha has missed the last 3 days of 
school and has trouble getting out of bed; thus, her score 
is 10.

, which is consistent 
with severe disease. The arthritic joint and fevers, while
important clinical signs, are not factored into the calculation of 
the PUCAI. 

40 mg IV once daily.

therapy. A surgeon is consulted and a test for tuberculosis and 
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While clinical assessment of patients is helpful, the symptoms 
of patients do not always accurately represent the severity and 
extent of the disease.1,33,34 Invasive endoscopic assessment of 
disease activity more accurately reflects the severity of intestinal 
inflammation and allows the clinician to ascertain mucosal heal
ing. Another advantage of endoscopy is it affords the opportu
nity for clinicians to obtain biopsies or dysplasia in patients with 

1

The role of upper endoscopy and colonoscopy in assessing 
patients with IBD remains in evolution. Endoscopic procedures 
have an accepted role in establishing the type of IBD, in deter
mining disease location, and screening for dysplasia in patients 

useful if the clinician is trying to decide whether or not to inten
sify treatment in a patient with a challenging clinical picture. 
Endoscopy may identify strictures in the colon or at the ileoce
cal valve and determine whether or not to recommend surgery. 
In CD that has undergone ileocecal resection, endoscopy can 
assess for asymptomatic recurrence and guide prophylactic 
treatment. Nonetheless, the interpretation of the degree of 
mucosal inflammation is subjective and has shown to have poor 
interobserver reliability. Moreover, mucosal improvement lags 
after clinical response and thus does not always reflect current 
status. It is thus accepted that, at the least, clinical variables 
must accompany endoscopic grading.    

Other modalities (magnetic resonance imaging, computed 
tomography, and capsule endoscopy) have yet to replace stan
dard endoscopy for these patients. Capsule endoscopy may 
mitigate the invasive nature of standard endoscopy. Clinicians 
may consider capsule endoscopy for patients who35:

Have indeterminate colitis 

Are failing medical therapy or may require colectomy

Have truly unexplained symptoms based on standard
    endoscopy and radiography

Have IBD and obscure bleeding

    Although capsule endoscopy identifies small bowel pathol
ogy with greater sensitivity than other methods, the implications 
of these lesions are not fully understood. At present, capsule 
endoscopy as a tool for evaluating mucosal healing or for pre
dicting postoperative recurrence remains investigational.

Assessment of gastrointestinal mucosal disease is important in 
CD research because mucosal healing is associated with better 

36

Disease Endoscopic Index of Severity (CDEIS) by incorporating 

rater reliability into a regression model, using the physician global 
assessment of endoscopy severity as the dependent variable.37,38

(r = 0.81), but has been criticized for its complexity.39

In response to this criticism, Daperno and colleagues developed 

39

Table 10. SES-CD*

Score per Segment
Variable 0 1 2 3

Size of 
ulcers None

Aphthous 
ulcers

cm†)

Large 
ulcers

cm†)

Very large 
ulcers
(> 2 cm†)

Ulcerated
surface None < 10% > 30%

Affected
surface

Unaffected
segment

< 50% > 75%

Presence of
narrowing None

Single, can
be passed

Multiple, 
can be 
passed

Cannot be 
passed

transverse colon, right colon, and ileum)
† Diameter

tion coefficient = 0.98) and was highly correlated with the 
CDEIS (r = 0.92).39 Lower correlations were found between 

activity, including the CDAI (0.39 and 0.36, respectively) and 

Figure 1. Active CD of the descending 

colon. There are large ulcers encom

colon. More than 75% of the colon 

is affected by inflammation. Thus, the 

simplified endoscopic activity score for 

this segment would be 2 (large ulcers) 

+ 3 (> 30% ulcerated surface) + 3

(> 75% affected surface) = 8.

Figure 2. CD in remission, 

transverse colon. There is no 

evidence of inflammation, 

ulceration, or narrowing. 

The endoscopic score for this 

segment is 0.

Figure 3. Active CD, terminal ileum. 

There are linear ulcers ranging from 

0.5 to 2.0 cm in length, encompass

The lumen is not narrowed and the 

affected surface is < 50%. The endo

scopic score for this segment would 

be 2 (large ulcers) + 2 (ulcerated 

(affected surface < 50%) = 5.
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These data 
confirm that in IBD, mucosal findings do not necessarily reflect a 

There is no standardized endoscopic instrument for pediatric 
CD.8 However, there is no evidence that endoscopic character
istics differ in children. Although the CDEIS is the most widely 

be a valid alternative to its more complicated counterpart. The 
use of either instrument in pediatric studies should be supple
mented with a physician global endoscopy assessment until 
further assessment in pediatric CD is available. 

In pediatric UC patients, no endoscopic index has been rigor
ously developed and evaluated. The lack of an evaluated mea
sure is troublesome, especially when taking into account the low 
reliability of some endoscopic assessments.

Activity indices have been widely accepted as research tools, 
but remain underused in clinical practice. The incorporation of 
some activity indices into clinical practice may improve patient 
care and facilitate quality improvement. Of the current indices, 
the PUCAI is both validated and easy to use and has proven its 
utility in managing severe pediatric UC. The PCDAI can also be 
used in practice, but it requires both the calculation of height 
velocity and the incorporation of certain clinical laboratory 
measurements (HCT, ESR, and albumin levels). The abbrPCDAI 
omits height velocity and laboratory measurements, but needs 
further evaluation. New indirect biomarkers are constantly 

process in children with IBD.
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