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ABSTRACT

Ulcerative colitis (UC) is a chronic inflammatory bowel disease characterized by relapsing and remitting mucosal inflammation
with variable clinical severity. Accurate evaluation of disease activity is essential for treatment optimization, monitoring
therapeutic response, and preventing long-term complications. Although endoscopic assessment remains the gold standard for
determining mucosal inflammation, its invasive nature and limited practicality for repeated evaluation have increased interest
in noninvasive inflammatory biomarkers. Recent evidence has demonstrated that several hematological and biochemical
inflammatory parameters may reflect both clinical and endoscopic disease activity in UC. Acute phase reactants such as C-reactive
protein (CRP) and serum albumin, along with inflammatory indices derived from the complete blood count-including the
neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), monocyte-to-lymphocyte ratio (MLR), Systemic
Immune-inflammation Index (SII), and Aggregate Index of Systemic Inflammation (AISI), have shown potential utility in
predicting inflammatory burden and disease severity. In addition, fecal calprotectin (FCP) has emerged as one of the most
valuable noninvasive biomarkers because of its strong association with mucosal inflammation and endoscopic disease activity.
The Montreal classification system also provides a standardized framework for assessing disease extent and clinical severity in UC.
Growing evidence suggests that extensive colitis and severe disease activity are associated with elevated levels of inflammatory
biomarkers and lower serum albumin concentrations. This review summarizes the current literature regarding the relationship
between inflammatory biomarkers and disease severity in active UC and discusses the clinical utility, advantages, and limitations
of these parameters in evaluating inflammatory activity and predicting endoscopic disease severity.
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INTRODUCTION

Ulcerative colitis (UC) is a chronic inflammatory intestinal
disease characterized by persistent inflammation of the

noninvasive inflammatory biomarkers that can be used to
assess disease activity have increased significantly.

colonic mucosa and progressing through periods of flare-ups

THE PATHOPHYSIOLOGY OF INFLAMMATION
IN ULCERATIVE COLITIS

In the pathogenesis of ulcerative colitis, it is believed that
genetic predisposition, changes in the gut microbiota, and
dysregulation of immune response mechanisms act in
concert.®!? In particular, an increase in the proinflammatory

and remissions throughout its clinical course.

The disease typically begins in the rectum and progresses
proximally, and its clinical manifestations can range from
limited mucosal involvement to severe fulminant colitis."?
In the current approach to UC treatment, the goal is not

limited to merely controlling clinical symptoms but also
includes achieving mucosal healing, reducing disease-related
complications, and sustainably preserving patients’ quality of
life.* In this regard, the reliable assessment of disease activity
is of great importance for effective treatment planning and the
management of the clinical follow-up process.

Although endoscopic examination is still considered the gold
standard for assessing mucosal inflammation, its invasive
nature, high cost, and potential negative impact on patient
comfort, impose limitations on routine follow-up.>” For
this reason, in recent years, research and clinical interest in
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cytokine response and the massive migration of neutrophils
into the intestinal mucosa are recognized as primary
pathophysiological mechanisms in the development of
inflammatory tissue damage. The systemic inflammatory
response causes significant changes in various hematological
and biochemical markers; these parameters can be used as
auxiliary biomarkers.'*"!

GENERAL CHARACTERISTICS OF
INFLAMMATORY BIOMARKERS

Inflammatory biomarkers are defined as measurable
laboratory parameters that provide information regarding
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the presence, severity, and systemic manifestations of
inflammation. In inflammatory bowel diseases, these markers
serve as important clinical tools for assessing disease activity,
monitoring treatment response, and predicting potential
relapses.

The main advantages of these biomarkers are that they are
non-invasive, easily accessible in routine clinical practice,
and can be repeatedly measured. However, because they
can be influenced by infections, malignancies, and other
concomitant systemic inflammatory processes, they may have
limited diagnostic accuracy in indicating disease activity
when evaluated alone.>*

ACUTE-PHASE REACTANTS AND ALBUMIN

Among the most commonly used systemic inflammation
markers in patients with UC are C-reactive protein (CRP)
and erythrocyte sedimentation rate (ESR). CRP is an acute-
phase reactant synthesized in hepatocytes in response to
proinflammatory cytokines, particularly interleukin-6,
and exhibits a rapid increase in serum levels during active
inflammatory processes.”*

Serum albumin is considered a negative acute-phase reactant;
during active inflammation, serum levels may decrease due
to increased vascular permeability, intestinal protein loss,
and changes in hepatic protein synthesis.”” Additionally,
low albumin concentrations have been reported in various
studies to be associated with severe disease activity,
inadequate response to biologic therapy, and increased risk of
colectomy.”**!

Recent studies have demonstrated that the C-reactive protein-
to-albumin ratio (CAO) may more effectively reflect systemic
inflammatory burden and show a significant association with
disease activity.'"**

INFLAMMATORY INDICES DERIVED FROM
COMPLETE BLOOD COUNTS

Inflammatory indices derived from complete blood counts
are among the biomarkers that have garnered increasing
attention in recent years for assessing UC activity.

The neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR), monocyte-to-lymphocyte ratio
(MLR), Systemic Immune-inflammation Index (SII), and
aggregate index of systemic inflammation (AISI) are among
the most frequently evaluated inflammatory parameters in
this context.'”?!

Neutrophils are among the primary cellular components of
the active inflammatory response and play a significant role
in the development of mucosal tissue damage. In contrast,
a relative decrease in lymphocyte count may be interpreted
as an indicator of systemic stress and the inflammatory
response. Therefore, it has been reported that an increase in
the NLR may be associated with disease activity in patients
with UC.">'¢ Since platelet activation also plays a significant
role in the inflammatory process, it has been reported PLR
values increase during active disease periods.''” Additionally,
newer-generation inflammatory indices, such as the SII and
AISI, are considered biomarkers that may reflect the systemic
inflammatory burden more comprehensively."” !
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FECAL CALPROTECTIN AND ENDOSCOPIC
ACTIVITY

Fecal calprotectin (FCP) is considered a noninvasive
biomarker that reflects neutrophilic inflammation in the
intestinal mucosa. Particularly in patients with ulcerative
colitis, it is widely used in clinical practice to monitor disease
activity.” In a study by Liu et al.,** it was reported that FCP
levels possess high sensitivity in detecting active inflammation
and can be considered one of the reliable biomarkers for
predicting endoscopic disease activity. Additionally, it was
demonstrated that FCP levels increase significantly as the
severity of mucosal inflammation increases; therefore, it
was emphasized that this marker could provide significant
clinical contributions in evaluating treatment response and
monitoring mucosal healing."***

However, the use of FCP also has some important limitations.
FCP levels may also increase in various clinical conditions
such as infectious enterocolitis,the use of nonsteroidal anti-
inflammatory drugs, and gastrointestinal malignancies, which
may reduce its diagnostic value.”* Furthermore, differences
in measurement methods and a lack of standardization are
among the other important factors limiting its use in clinical
practice.”

MONTREAL CLASSIFICATION AND CLINICAL
ACTIVITY

The Montreal Classification was developed to standardize
the clinical characteristics of inflammatory bowel diseases
and is currently widely used, particularly in UC and Crohn’s
disease.’”® This classification system has become one of the
most widely used classification systems in clinical practice.**
This classification system was developed in accordance with
the recommendations of an expert working group established
at the 2005 Montreal World Gastroenterology Congress; it
aims to provide a more objective assessment of disease extent,
clinical activity, and disease prognosis.”* Additionally, it
offers significant clinical advantages by providing a common
terminology in clinical research and to helping predict
disease prognosis. According to the Montreal classification,
the clinical classification for UC is not limited to the
description of anatomical involvement but also encompasses
the prediction of the disease’s biological behavior, potential
treatment needs, and the risk of long-term complications.** In
this regard, the classification system is structured around two
core components: disease extent and disease severity.

In the Montreal classification system, the extent of UC is
dividedinto three primaryanatomical patterns ofinvolvement:
ulcerative proctitis (E1), left-sided colitis (E2), and extensive
colitis/pancolitis (E3). In the E1 subgroup, inflammation is
limited to the rectum, and the clinical presentation frequently
features rectal bleeding, mucus-containing stools, and
tenesmus. In this patient group, the systemic inflammatory
response typically has a milder course, and a significant
elevation in inflammatory biomarkers may not always be
detected.” Due to the limited anatomical distribution, it has
been reported that response rates to topical treatments are
higher and the long-term prognosis is generally better in most
cases.

In the E2 subgroup, inflammation extends as far as the splenic
flexure, and involvement of the rectum, sigmoid colon, and
descending colon is observed. In this patient group, clinical
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symptoms such as increased bowel movement frequency,
hematochezia, abdominal pain, and fecal urgency may
manifest more prominently. As the disease spreads, elevations
may be observed in systemic inflammation markers such
as CRP and erythrocyte sedimentation rate; concurrently,
increases may also be detected in hematological inflammatory
indices.™ In the form of diffuse colitis or pancolitis classified
as E3, inflammation extends as far as the proximal splenic
flexure. The Montreal classification notes that this pattern
of involvement is associated with a more severe disease
course.’ In cases of extensive colitis, severe diarrhea, weight
loss, fever, anemia, and a pronounced systemic inflammatory
response are observed more frequently. In addition, the
need for hospitalization, the use of biologic agents, the need
for colectomy, and the risk of developing colorectal cancer
are also higher in this patient group. Studies have shown
that inflammatory parameters such as CRP, erythrocyte
sedimentation rate, NLR, PLR, and SII are significantly
elevated in patients with extensive colitis. In contrast, serum
albumin levels may decrease in parallel with the increase in
inflammatory burden. The Montreal classification evaluates
not only the anatomical spread of the disease but also the
level of clinical activity. In this classification, clinical disease
activity is defined in four distinct categories: remission (S0),
mild activity (S1), moderate activity (52), and severe disease
(S3).** Patients in the clinical remission phase are generally
asymptomatic, and inflammatory biomarkers are often
within normal limits. In the presence of mild activity, the
daily frequency of bowel movements is generally four or fewer,
and no signs of systemic toxicity are observed. In moderate
disease, there is an increase in bowel movement frequency,
and mild signs of systemic inflammation may accompany
this.

Severe UCis defined within the Montreal classification as daily
bloody bowel movements of at least six times accompanied
by signs of systemic toxicity.** In this patient group, signs of
systemic inflammation such as tachycardia, fever, anemia
are frequently observed; additionally, severe inflammatory
activity is associated with increased CRP levels, a decrease
in serum albumin concentration, and elevated hematological
inflammatory indices.

In addition, the risk of developing serious complications such
as toxic megacolon, intestinal perforation, and the need for
emergency surgery also increases significantly.

The Montreal Classification Working Group has emphasized
that the clinical behavioral characteristics of UC should also be
evaluated over time.** Ithasbeen noted that clinical parameters
such as the duration of remission, frequency of relapse, and
a persistently active course are important determinants of
prognosis. However, due to insufficient data, an independent
behavior-based classification system has not been established.
Nevertheless, it has been reported that, particularly in cases
with a chronic active course, inflammatory biomarkers
remain persistently elevated and the systemic inflammatory
burden becomes more pronounced.

CONCLUSION

In patients with ulcerative colitis, inflammatory biomarkers
provide important clinical data for assessing disease
activity. It has been reported that CRP, serum albumin,
fecal calprotectin, and inflammatory indices derived from
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complete blood counts exhibit significant changes according
to disease activity.

However, none of the currently available biomarkers alone is
sufficiently capable of accurately reflecting disease activity.

Therefore, inflammatory parameters must be interpreted
holistically in conjunction with clinical findings, endoscopic
evaluations, and histopathological examinations. It is
increasingly recognized that easily accessible, noninvasive,
and low-cost inflammatory indices are becoming important
as clinical tools, particularly in predicting endoscopic activity.
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