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Patient self-reported symptoms using visual analog scales
are useful to estimate endoscopic activity in ulcerative
colitis
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Background/Aims: In clinical practice, colonoscopy has been regarded as the gold standard for the evaluation of disease se-
verity as well as mucosal healing in ulcerative colitis (UC). Some activity indices incorporating patient symptoms as parameters
have been shown to reflect the endoscopic activity of UC. The aim of this study was to examine whether self-reported symp-
toms with visual analog scales (VAS) can predict endoscopic activity. Methods: A cross-sectional study of 150 UC patients
who underwent colonoscopy with submission of VAS scores of 4 symptoms: general condition, bloody stools, stool form, and
abdominal pain (0: no symptoms, 10: the most severe symptoms). Each VAS score was compared with colonoscopic activity
assessed with the Mayo endoscopic subscore (MES). Results: All VAS scores were significantly correlated with the endoscopic
severity (Spearman correlation coefficients of general condition, bloody stools, stool form, and abdominal pain: 0.63, 0.64, 0.58,
and 0.43, respectively). Mucosal healing defined as MES 0 alone was predicted by VAS score <1.5 on general condition or 0 on
bloody stools with sensitivity of 0.84 and 0.76 and specificity of 0.66 and 0.76, respectively. Additionally, VAS score <2.5 on stool
form predicted active lesions in distal colorectum alone with sensitivity of 0.67 and specificity of 0.66, suggesting that this item
could predict the indication of topical therapy. Conclusions: Self-reported VAS scores on symptoms were correlated with
endoscopic activity of UC. To clarify the relationship between VAS and mucosal healing, further validation studies are needed.
(Intest Res 2018;16:579-587)
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INTRODUCTION

Ulcerative colitis (UC) is a chronic inflammatory disease
with unknown etiology that causes diffuse mucosal injuries
from the rectum toward the proximal colon in continu-
ity with a wide spectrum of severity and distribution.' UC

Received February 19, 2018. Revised April 29, 2018.

Accepted May 2, 2018.

Correspondence to Jun Kato, Second Department of Internal Medicine,
Wakayama Medical University, 811-1 Kimiidera, Wakayama 641-8510,
Japan. Tel: +81-73-447-1335, Fax: +81-73-445-3616, E-mail: katojun@
wakayama-med.ac.jp

patients present symptoms such as visible blood in stools,
diarrhea and abdominal pain. Due to the absence of cura-
tive treatments, patients possibly live with and suffer from
uncomfortable symptoms, particularly if treatment is inap-
propriate.

For UC management, treatment strategy should be deter-
mined based on the severity of colorectal mucosal inflam-
mation and the extent of the disease. In addition, because
mucosal healing (MH) is associated with sustained clinical
remission and reduced risk of hospitalization and surgical
resections, achievement of MH by UC patients has recently
been pursued.” In general, colonoscopy has been regarded
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as the gold standard for the evaluation of disease activity as
well as MH. Consequently, physicians are urged to frequent-
ly perform mucosal evaluations with colonoscopy. However,
such an idea would be unreasonable and infeasible, because
colonoscopy is burdensome for both patients and physi-
cians. To attain surrogate colonoscopic mucosal evaluations,
less invasive markers have been explored, including blood
markers such as CRP*" ESR," platelet count,’ fecal markers
such as fecal calprotectin®® and quantitative fecal immuno-
chemical test (FIT).'""

Meanwhile, UC involves the colorectum alone and the
inflammation of the colorectum definitely causes symptoms
such as diarrhea and rectal bleeding. Therefore, symptoms
complained by UC patients are expected to reflect or partly
parallel the activity of the disease in the colorectum. Several
reports have indicated that symptoms or clinical activity in-
dices including symptoms were correlated with endoscopic
activities of UC patients.""" In those reports, however, symp-
toms were often categorized according to the predetermined
scoring index and evaluated by medical staff. If symptoms
are evaluated using an index with continuous variables,
more precise correlation between symptoms and endo-
scopic activity may be observed. Moreover, a self-reported
system, if utilized sufficiently, could save labor of medical
staff and medical costs.

The aim of this study was to examine whether self-report-
ed symptoms by using visual analog scales (VAS) correlate
with endoscopic activity in UC patients and their value in
determining treatment strategy.

METHODS

1. Patients
We prospectively recruited consecutive UC patients sched-
uled to undergo colonoscopy or sigmoidoscopy at Yoko-
hama City University Medical Center between April and
November 2015. All the patients had been diagnosed with
UC using the established criteria according to endoscopic
and histologic assessments. The patients were asked to indi-
cate their symptoms using VAS on the day of colonoscopy.
Patients were excluded if they were unwilling to participate
in this study or considered to have bowel symptoms due
to causes other than UC, including poorly controlled IBS
treated with multiple anti-anxiety drugs under a psychiatrist,
infectious enteritis and allergic reaction to aminosalicylate.
Information on patient demographics, disease duration,
the purpose of colonoscopy, medications, and clinical dis-
ease activity was collected. Clinical remission stage was

580

INTESTINAL RESEARCH

defined as a Mayo stool frequency subscore of 0 or 1 and a
Mayo bloody stools subscore of 0, while the remaining were
regarded as in a clinically active stage."

The study protocol complied with the ethical guidelines of
the 1975 Declaration of Helsinki (2013 version) and was ap-
proved by the Ethics Committee of Yokohama City Univer-
sity Medical Center. Written informed consent was obtained
from all patients.

2. VAS Scores on Symptoms

VAS is presented as a 10-cm horizontal line between 2-end-
points, along which patients indicated a position by a verti-
cal line according to their level of subjective assessment."”
The VAS score is calculated by the distance from the 0 point
to the patient’s mark. Symptoms were evaluated on the fol-
lowing 4 items in each patient: general condition, bloody
stools, stool form, and abdominal pain. The scores of each
item range between 0 and 10, and 0 was designated in case
of completely asymptomatic, while 10 meant the most se-
vere symptoms. In this sense, 0 in general condition was the
best condition, while 10 was the worst condition. Similarly, 0
and 10 of bloody stools meant absence of blood and almost
complete blood, respectively. On the stool form, 0 indicated
normal form, while 10 was completely liquid diarrhea. Pa-
tients free from pain were expected to indicate 0 on the line
of abdominal pain, while those who required analgesic or
were unable to get up due to pain deserved to be at 10. VAS
scores were counted by 0.5 in the analysis.

3. Colonoscopic Findings

Bowel preparation was performed with the oral administra-
tion of a polyethylene glycol (with or without ascorbate)-
based, or magnesium citrate-based electrolyte solution.
After colonic lavage fluid was cleared, patients underwent
colonoscopy. For severe cases that required emergency or
hospitalization, sigmoidoscopy was performed without any
laxative intake.

Mucosal status at each portion of the colorectum (cecum,
ascending colon, transverse colon, descending colon, sig-
moid colon and rectum) was assessed with the Mayo endo-
scopic subscore (MES) (0: normal or inactive disease, 1: mild
disease with erythema, decreased vascular pattern, mild
friability, 2: moderate disease with marked erythema, absent
vascular pattern, friability, erosions, and 3: severe disease
with spontaneous bleeding, ulceration)” and the maximum
score in the colorectum was used for analysis. MH was de-
fined as an MES 0 throughout the colorectum.

Besides the classification into conventional pancolitis,
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left-side colitis and proctitis, patients with any active lesions
were stratified into 2 types according to the extent of active
lesions at colonoscopy: distal colorectum alone type whose
inflammation was restricted within the rectum and sigmoid
colon; and descending colon or more proximal type with
more extensive activity. The stratification was adopted in
this study to take into consideration indications of topical
therapy.

Endoscopic findings were scored using stored endoscopic
images by 2 investigators (ST. and R.K.) without any knowl-
edge of the clinical findings or the results of VAS. When the
2 investigators disagreed on the endoscopic score for any
portions, consensus was reached through the re-evaluation
of endoscopic images and discussion.

4. Statistical Analysis

SPSS software version 22.0 (IBM Corp., Armonk, NY, USA)
was used for all analyses. The Spearman’s rank correlation
test was performed to determine the correlation coefficient
between the VAS scores and the MES. The Mann-Whitney
U-test was used to determine the differences in median VAS
scores. To obtain an optimal cutoff value of the VAS score,
receiver operating characteristic (ROC) curve analysis was
performed, and the area under the curve (AUC) was calcu-
lated. Based on the obtained optimal cutoft value of the VAS
score on each item, sensitivity, specificity, positive predictive
value and negative predictive value with 95% CIs were also
calculated. All P-values were two-sided and considered sta-
tistically significant when <0.05.

RESULTS

1. Clinical Characteristics of UC Patients
One-hundred and sixty-six UC patients were recruited, and
16 patients were excluded (9 IBS, 4 infectious enteritis, and
3 allergic reaction to aminosalicylate). One-hundred and
fifty UC patients (86 male and 64 female) who underwent
colonoscopy and submitted VAS were analyzed. Their me-
dian age was 44 years (interquartile range, 33-55 years), and
median duration of disease was 9 years (interquartile range,
3.7-14.8 years). More than half of the patients were in the
clinical remission stage and more than one-third of the pa-
tients underwent colonoscopy for cancer surveillance (Table 1).
As for colonoscopic findings, MES 0, 1, 2, and 3 as the max-
imum activity throughout the colorectum were observed in
49 (33%), 41 (27%), 35 (23%) and 25 (17%) of 150 patients,
respectively. Among the 132 patients (88%) with total colo-
noscopy, 83 had active lesions (MES >1); 35 patients with
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Table 1. Characteristics of the Study Patients

Characteristic Value
No. of patients 150
Male sex 86 (57)
Age of undergoing colonoscopy (yr) 44 (33-55)
Duration of disease (yr) 9(3.7-14.8)
Clinical activity

Remission stage 84 (56)

Active stage 66 (44)
Purpose of colonoscopy

Evaluation of disease 93 (62)

Surveillance 57 (38)
Type of endoscopy

Total colonoscopy 132 (88)

Sigmoidoscopy 18 (12)
Concomitant medications

Aminosalicylate 123 (82)

Corticosteroids 12 (8)

Azathioprine/mercaptopurine 40 (27)

Calcineurin inhibitor 9(6)

Anti-tumor necrosis factor o agent 8(5)

Apheresis 2(1)

Topical medications 35(23)

Others 12 (8)
Analgesic use 5(3)
The maximum score of MES throughout

the colorectum

MES 0 49 (33)

MES 1 41(27)

MES 2 35(23)

MES 3 25(17)
Disease type at UC diagnosis

Proctitis 9(6)

Left-side colitis 46 (31)

Pancolitis 95 (63)

Extent of endoscopic activity®
Distal colorectum alone 35

Descending colon or more proximal 48

Values are presented as number (%) or median (interquartile range).
*Patients with mucosal healing and those with sigmoidoscopy were
excluded.

MES, Mayo endoscopic subscore.
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activity in the distal colorectum alone, and 48 patients in the
descending colon or more proximal.

2. VAS Scores and Colonoscopic Severity
The median (interquartile range) VAS score on each symp-
tom of the 150 examined patients was as follows: general
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condition, 1.8 (0.5-5.0); bloody stools, 0.5 (0.0-2.9); stool
form, 2.0 (0.5-5.0); and abdominal pain, 0.5 (0.5-2.0).

The correlation between each VAS score and the endo-
scopic findings is shown in Fig. 1. The VAS score on each
symptom increased in a stepwise manner with the elevation
of MES and the correlations were statistically significant
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Fig. 1. Correlation between visual analog scale (VAS) scores for each symptom and colonoscopic severities in the UC patients. The VAS score of each
item was positively correlated with colonoscopic activity assessed with the Mayo endoscopic subscore (Spearman correlation coefficient of general
condition, bloody stools, stool form, and abdominal pain: 0.63, 0.64, 0.58 and 0.43, respectively, P-values for all items <0.001).

Table 2. Correlations between Visual Analog Scale Scores and Mayo Endoscopic Subcore Stratified by Disease-Type or Treatment Intensity

Proctitis (MES 0 alone)

Non-proctitis (MES 1-3)

Aminosalicylate only

Other medications

at diagnosis (n=9) at diagnosis (n=141) (n=90) (n=60)
CcC P-value CcC P-value CcC P-value cC P-value
General condition 0.72 0.03 0.62 <0.001 0.53 <0.001 0.69 <0.001
Bloody stools 0.45 0.22 0.66 <0.001 0.56 <0.001 0.70 <0.001
Stool form 0.15 0.70 0.58 <0.001 0.44 <0.001 0.72 <0.001
Abdominal pain 0.58 0.10 0.41 <0.001 0.29 0.006 0.55 <0.001

MES, Mayo endoscopic subscore; CC, correlation coefficient.

582

www.irjournal.org



INTESTINAL RESEARCH

(Spearman rank correlation coefficient: general condition,
0.63; bloody stools, 0.64; stool form, 0.58; and abdominal
pain, 0.43; P-values for all items <0.001). Of 11 patients who
showed 0 in all 4 VAS scales, only 2 showed endoscopic ac-
tivity.

Because the prognosis of patients may differ according to
disease type at UC diagnosis and medications, the correla-
tions with VAS of patients with proctitis versus non-proctitis,
and of patients with aminosalicylate only versus other
medications were examined (Table 2). Endoscopic findings
of patients with non-proctitis (pancolitis or left-side colitis)
at UC diagnosis showed correlation coefficient of around
0.60 with VAS scores of general condition, bloody stools, and
stool form. Significant correlations were not observed in VAS
scores except for general condition in patients with proctitis
at UC diagnosis, probably due to the very small number of
patients. In addition, each VAS score was moderately cor-
related with endoscopic findings regardless of strength of
medications.

3. VAS Scores for MH
Next, the predictability of MH with VAS scores on symptoms
was explored. The VAS scores of all the items were signifi-

Table 3. Visual Analog Scale Score for Mucosal Healing versus Active
Disease

Visual analog scale score

Mucosal healing Active P-value
(MES 0 alone) (MES 1-3)
(n=49) (n=101)
General condition 0.5 (0.5-4.5) 3.0(0.5-5.0) <0.001
Bloody stools 0.0 (0.0-2.1) 1.0 (0.0-29) <0.001
Stool form 0.5 (0.5-4.6) 3.0(0.5-5.0) <0.001
Abdominal pain 0.5 (0.5-2.0) 1.0 (0.5-2.0) <0.001

Values are presented as median (interquartile range).
MES, Mayo endoscopic subscore.
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cantly lower in the patients with MH (MES 0 alone) than in
those with endoscopic activity (MES 1-3) (Table 3). Because
the difference in each VAS score between MES 0 and MES
1-3 was not very large, diagnostic performance of each VAS
item for MH is shown in Table 4. General condition <1.5 and
bloody stools=0 could discriminate patients with MH with
the largest AUC value (0.82), resulting in sensitivity of 0.84
and 0.76 and specificity of 0.66 and 0.76 respectively. In our
cohort, the sensitivity and specificity of partial Mayo score
for MH was 0.90 and 0.60, respectively. These results suggest
that patients asserting favorable general condition without
any blood in stools are likely to be in MH, and that the pre-
dictability of the self-reported VAS for MH was equivalent to
the partial Mayo score.

4. VAS Scores for the Extent of Active Lesions

Accurate evaluation of the extent of disease activity is rel-
evant for the optimal disease control of UC. In particular,
patients with activity in the distal colorectum alone should
be differentiated, because they have an indication of topical
therapy. In this regard, the VAS of each item was compared
between patients with activity within the distal colorectum
alone and those with activity in the descending colon or
more proximal. Only the VAS score on stool form showed
significant difference between the 2 categories (1.5 vs. 3.0.

Table 5. Visual Analog Scale Scores for the Extent of Active Lesions

Visual analog scale score

Distal Descending

P-value
colorectum colon
alone (n=35) or more (n=48)
General condition 2.5(0.5-3.5) 3.0(0.5-3.5) 0.44
Bloody stools 1.0 (0.0-1.0) 0.5 (0.0-1.0) 0.56
Stool form 1.5 (0.5-3.5) 3.0(0.5-3.5) 003
Abdominal pain 0.5 (0.0-1.0) 0.5 (0.4-1.0) 0.25

Values are presented as median (interquartile range).

Table 4. Prediction of Mucosal Healing by Each Items of Visual Analog Scale

General condition <1.5

Bloody stools=0

Stool form <0.5

Abdominal pain <0.5

AUC 0.82 0.82 0.77 0.71

Sensitivity 0.84 (0.73-091) 0.76 (0.65-0.84) 0.61 (0.50-0.71) 0.78 (0.67-0.86)
Specificity 0.66 (0.61-0.70) 0.76 (0.71-0.80) 0.77 (0.72-0.82) 0.52 (0.46-0.56)
PPV 0.55 (0.48-0.60) 0.61(0.52-0.68) 0.57 (0.46-0.66) 0.44 (0.38-0.49)
NPV 0.89 (0.83-0.94) 0.87 (0.81-0.91) 0.80 (0.75-0.85) 0.83 (0.74-0.89)

The values in parentheses mean 95% Cl.

AUC, area under the curve; PPV, positive predictive value; NPV, negative predictive value.
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Table 6. Prediction of the Active Disease in the Distal Colorectum Alone
by Stool Form

Stool form <2.5°

AUC 0.64

Sensitivity 0.67 (0.58-0.75)
Specificity 0.66 (0.53-0.77)
PPV 0.73 (0.63-0.81)
NPV 0.59 (0.45-0.69)

The values in parentheses mean 95% Cl.

*Distal colorectum alone.

AUC, area under the curve; PPV, positive predictive value; NPV, negative
predictive value.

P=0.03) (Table 5). A VAS score on stool form <2.5 discrimi-
nated patients with activity within the distal colorectum
alone from those with more extensive activity with sensitivity
of 0.67 and specificity of 0.66 (Table 6). These results suggest
that patients for whom topical therapy is indicated are likely
to defecate relatively solid stools.

DISCUSSION

The present study indicates that patient self-reported symp-
toms using VAS scores (on general condition, bloody stools,
stool form, and abdominal pain) correlated with the endo-
scopic mucosal activity of UC, and that MH could be satis-
factorily predicted with a low VAS score on general condi-
tion or bloody stools. In addition, a lower VAS score on stool
form suggested that endoscopic activity was localized to the
distal colorectum, providing an indication of topical therapy
for the UC patients. Thus, self-reported symptoms of UC pa-
tients accurately reflected mucosal status, and VAS on symp-
toms can be a surrogate instrument for colonoscopy and can
be helpful in the determination of treatment strategy.
Correlation between individual symptoms and endoscop-
ic findings in UC patients have been investigated, particular-
ly in reports regarding the establishment of new activity indi-
ces. In the 1980s, Powell-Tuck et al.”” and Seo et al."* showed
positive correlations between symptoms (5 symptoms in the
former and 2 symptoms in the latter) and mucosal hemor-
rhage on sigmoidoscopy during the process of establishment
of new activity indices. More recently, indices which include
several kinds of patient symptoms as parameters have been
shown to be correlated with endoscopic activity, such as the
Simple Clinical Colitis Activity Index (SCCAI) with 6 symp-
toms (general well being, bloody stools, bowel frequency at
day and night, urgency of defecation, extracolonic features),”
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the Lichtiger index with 6 symptoms (general well-being,
bloody stools, abdominal pain, bowel frequency, nocturnal
stools, fecal incontinence),” and the partial Mayo score with
2 symptoms (bloody stools and stool frequency).*’

In contrast to those precedent indices, our system of
patient self-reported symptoms with VAS has several ad-
vantages. First, it was very simple and can be evaluated as
continuous variables, whereas almost all precedent indices
used predetermined categorical variables, sometimes with
weighting coefficients. Despite the simplicity, the correla-
tions of the VAS with endoscopic activity were satisfactory
and equivalent to those of the previous indices. Second, oth-
er indices were designed on the premise of being scored by
medical staff. Moreover, several indices include physicians’

4,25

assessment as a constituent,”*** which can afford inter-
observer variability. Although evaluations with self-reported
system could also yield variability between individuals, ab-
sence of intermediate evaluators would minimize biases and
save time and cost for medical staff.

In this regard, other activity indices including blood mark-
ers such as CRP and ESR,""* do not have advantages over
self-reported VAS with regard to both the predictive value of
endoscopic activity and cost-effectiveness. Thus, we propose
that patient self-reported symptoms with VAS is a simple
and easy-to-perform option for the evaluation of endoscopic
findings in real practice of UC.

Notably, our VAS reporting system could predict MH in
UC patients. Original reports developing new indices did
not refer to the correlations with MH, because the concept
of MH was unfamiliar to clinicians and researchers on IBD
in the era when the reports were published. In the present
study, VAS scores on general condition and bloody stools
were highly predictive of MH defined as MES 0. This result
was in line with that of a recent report from Colombel et
al.”® that indicated absence of rectal bleeding would more
likely indicate MH than stool frequency. Patients with better
general condition without visible blood in stools would be
expected to have achieved MH.

We rigorously defined MH as MES 0 alone, because recent
reports have indicated better prognosis in patients with MES
0 than in patients with MES 1.”'**" In this regard, the results
of several biomarkers using stools and blood have been
reported. Fecal calprotectin, the most popular fecal marker
for IBD, predicted MH as MES 0 alone with sensitivity of
0.71-0.77 and specificity of 0.72-1.00."***** FIT, which has
recently been reported as a sensitive fecal marker for MH,
showed higher sensitivity (0.93-0.94) for MES 0 alone."""*
Blood markers such as CRP or ESR were less sensitive with
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the sensitivities of around 0.70.”

The sensitivity of our results
(0.84 for general condition and 0.76 for bloody stools) was at
similar level to that of fecal calprotectin, and the specificity
(0.66 for general condition and 0.76 for bloody stools) was
comparable to that of FIT. As mentioned above, absolutely
low cost (nearly zero cost) is a great advantage of VAS, while
other markers require some costs. In this regard, physicians
should note patient symptoms more diligently, given the
high cost of the most popular marker fecal calprotectin,
which costs more than US$100 per test.

There have been few reports evaluating the correlation be-
tween symptoms and the extent of active lesions. Moreover,
no indices citing the symptom of stool form but Powell-Tuck
index."” Our results shed light on the meaning of stool form
in UC patients. From the viewpoint of physiology on stool
formation in the colorectum, stools are initially watery in the
proximal colon and gradually become solid toward the distal
colon due to water absorption. Thus, it is reasonable to state
that stools are more solid in UC patients with active lesions
limited to the distal colorectum where stools already be-
come solid than in those with extensive colitis. On the other
hand, the other 3 symptoms will be presented, regardless
of whether active lesions localize in the distal colorectum.
Because a very low VAS score on stool form can predict MH,
patients with VAS score of 0.5 to 2.5 have activity in the distal
colorectum alone and good indications for topical therapy.
Although we have reported that sigmoidoscopy did not
always represent the most severe findings throughout the
colorectum,” VAS for stool form may help presume disease
extent with sigmoidoscopy.

Based on the present results, we propose a follow-up of
UC outpatients using VAS. When UC patients in the clini-
cally remission stage have a low VAS score on general condi-
tion or bloody stools, MH is highly suggestive, and colonos-
copy could be spared. When patients in the clinically active
stage have a low VAS score on stool form, the extent of active
lesions is probably limited to the distal colorectum, and
topical therapy may be indicated for those subjects without
colonoscopy. Given the good correlation with endoscopic
activity, the longitudinal comparison in each patient would
be useful.

The median VAS scores in the present study were rela-
tively low, even in patients with active disease. In addition, a
relatively high proportion of patients in the remission stage
might make comparisons of VASs among those subjects dif-
ficult and inaccurate. In this regard, the performance should
be compared between our VAS (10-point scale) and a 3- or
4-point scale such as a partial Mayo score or SCCAI among
subjects in remission as well as those in active disease.

www.irjournal.org
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There are several limitations to this study. First, the activ-
ity of colonoscopy was evaluated with MES alone. Recently,
potentially more accurate evaluations such as the Ulcerative
Colitis Endoscopic Index of Severity have been suggested.”
Validation using other endoscopic scores may be needed.
In this regard, the comparison of VAS with other biomarkers
such as fecal calprotectin may also be expected. Second, VAS
could not be compared with histology, because biopsy was
not routinely performed during colonoscopy. Recent reports
suggested the clinical importance of histological remission
in the disease course of UC™*" and thus, patient symptoms
using VAS should be evaluated with histology in the future.
Lastly, we excluded patients with IBS only when their symp-
toms were uncontrollable without psychiatric care. There-
fore, our results, including relatively wide variations and low
positive predictive values for MH of the VAS scales, could be
largely affected by IBS symptoms of UC patients.

In conclusion, our study revealed that patient self-reported
symptoms with VAS are useful to estimate endoscopic activ-
ity and to predict MH in UC patients. More importantly, phy-
sicians should be reminded that symptoms relatively accu-
rately indicate disease and endoscopic activities and should
value the importance of interviews with patients more than
any other costly biomarkers.
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