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ABSTRACT

Objective: We aimed to determine whether red cell distribution width (RDW) is useful in evaluating the activity and remission periods of inflammatory 
bowel disease (IBD).

Methods: One hundred thirty-two IBD patients, consisting of 98 ulcerative colitis (UC) patients and 34 Crohn’s patients, were included in this 
retrospective study. Serum C-reactive protein (CRP) level, erythrocyte sedimentation rate (ESR), leukocyte and platelet counts and hemoglobin (Hb) 
concentrations were evaluated separately during disease activity and remission periods. Disease activity for UC and Crohn’s disease was determined 
by Mayo score and Crohn’s Disease Activity Index (CDAI), respectively.

Results: The median age (interquartile range) was 37.5 (29-50) and the duration of the disease was 29.4±44.3 months in the patients included in the 
study. RDW, ESR, CRP values, leukocyte and thrombocyte counts were significantly active periods compared to remission periods (p<0.01), while Hb 
concentration was significantly lower (p<0.001). ESR, CRP, and platelet levels were significantly associated with Mayo score in UC patients and CDAI 
severity in Crohn’s patients (p<0.05). No association was observed between RDW and disease severity according to IBD activity scores. RDW, ESR, 
CRP values and platelet counts were significantly higher during the active periods of patients with UC (36.7%) and Crohn’s disease (41.2%) with anemia 
than those without anemia (p<0.01).

Conclusion: RDW can be used as an indicator of activity and remission in IBD patients. RDW can be a useful additional marker as an easy and 
inexpensive tool to monitor disease activity, predict relapse, and follow-up treatment.
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 INTRODUCTION 
Inflammatory bowel disease (IBD) is a chronic inflammatory disease 
of the gastrointestinal system that occurs with periods of activity 
and remission throughout its clinical course (1). It contains 2 main 
phenotypes: Crohn’s disease and ulcerative colitis (UC). UC is 
characterized by inflammation limited to the colon mucosa, while 
in Crohn’s disease, transmural inflammation is observed, which 

can affect any part of the gastrointestinal tract (2). In IBD patients, 
the value of hemoglobin (Hb) concentration and platelet count 
and inflammation markers such as erythrocyte sedimentation rate 
(ESR), C-reactive protein (CRP) were reported in disease activity 
assessment and treatment effectiveness monitoring (3,4). Recent 
studies have highlighted the possible role of red cell distribution 
width (RDW) as an additional inflammatory marker in IBD  
(5-7). RDW is a measure of the size variability and heterogeneity 
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(anisocytosis) of erythrocytes in peripheral blood. RDW, which is 
part of a whole blood count, is a blood parameter that is routinely 
measured, automatically reported. It is obtained by dividing the 
standard deviation of the erythrocyte volume distribution by the 
mean corpuscular volume (MCV) and multiplying by 100 (8). RDW 
is being used as an auxiliary index in the diagnosis of anemias 
caused by iron deficiency, B12 or folic acid deficiencies; this has 
led to it being considered as a potential screening marker for 
colon cancer and celiac disease (9-11).

Recently, RDW has been shown to have clinical significance for 
evaluating the clinical consequences and severity of various 
pathological conditions such as cardiovascular and respiratory 
diseases, sepsis, malignancies, renal dysfunction, autoimmune 
diseases, and (11,12) has been found to be a strong predictor of 
mortality in cardiovascular diseases (13). It has also been observed 
to be important in assessing mortality rates and survival in 
hospitalized patients and to be a prognostic biomarker in adults 
45 years and older (12,14). Systemic factors that alter erythrocyte 
homeostasis, such as inflammation and oxidative stress, are thought 
to play a role in the mechanisms underlying RDW’s association 
with survival (14). High oxidative stress can reduce the survival of 
erythrocytes, so that a higher-grade anisocytosis can be observed 
due to the increased proportion of immature erythrocytes in 
circulation (15). In addition, the relationship between the increase 
in systemic inflammation and anisocytosis supports the role of 
RDW as an important inflammatory marker (11). 

In this study, we compared RDW values measured during the 
activity and remission periods of IBD patients. We aimed to 
determine whether RDW can be used as a marker in activity 
monitoring and recurrence prediction of IBD patients.

METHODS
A total of 132 patients IBD patients who were hospitalized or 
followed as outpatients were included in this study. Medical 
records of the patients were reviewed retrospectively. Malignancy, 
rheumatic diseases, acute infectious diseases, cardiovascular 
diseases and patients who did not continue the follow-up were 
excluded from the study. The study group consisted of 98 (74.2%) 
patients with UC and 34 (25.8%) patients with Crohn’s disease. 
During periods of activity and remission, serum RDW, CRP, ESR 
values, leukocyte and platelet counts, Hb concentration, mean 
platelet volume (MPV), MCV, and iron (Fe) results were evaluated. 
Disease activity for UC and Crohn’s disease was determined 
with Mayo score and Crohn’s Disease Activity Index (CDAI), 
respectively. UC patients according to Mayo score: (1) remission 
<3; (2) 3≤ mild activity <6; (3) ≥6, moderate-severe activity. Crohn’s 
patients according to CDAI: (1) remission <150; (2) 150≤ mild 
activity <220; (3) ≥220, moderate-to-severe activity. The presence 
of normal disease activity scores, tests, and clinical findings in 
patients was accepted as remission. Anemia was defined as Hb 
levels below 12 g/dL and 13 g/dL for female and male patients, 
respectively.

The analysis of the data was approved by the Ethics Committee 
of Taksim Training and Research Hospital, which verified that the 
study complies with the ethical rules of the Declaration of Helsinki 
(approval number: 36, date: 10.04.2019).

Statistical Analysis

The compatibility of numerical variables to normal distribution 
was tested with the Shaphiro-Wilk test. Student’s t-test was used 
to compare normally distributed variables in two independent 
groups. The paired t-test was used to test the difference between 
two dependent measurements in normally distributed variables. 
Relationships between numerical variables were tested with 
Pearson correlation coefficient, and relationships between 
categorical variables were tested with chi-square test. SPSS 
Windows 22.0 package program was used in the analyzes. P<0.05 
was considered significant.

RESULTS
Median age (interquartile range) was 37.5 (29-50) and disease 
duration was 29.4±44.3 months in 132 patients included in this 
retrospective observational study. Twenty (58.8%) of the Crohn’s 
patients were male and 57 (58.2%) of the UC patients were male. 
The general characteristics of the patients are given in Table 1. 
Distribution according to disease location in UC patients is as 
follows: 23 (23.5%) patients proctitis, 41 (41.8%) left sided colitis 
and 34 (34.7%) patients pancolitis. In Crohn’s patients, 19 (55.9%) 
patients had terminal ileitis and 15 (44.1%) patients had ileocolitis. 
There were no significant differences in age, gender, and duration 
of disease between UC and Crohn’s patients (p>0.05). When 
patients were evaluated for anemia, 14 (41.2%) of Crohn’s patients 
and 36 (36.7%) of UC patients had anemia, there was no significant 
difference in the presence of anemia between the two groups 
(p>0.05). In addition, there was no difference in RDW, ESR, CRP 
values, platelet count and Hb concentration during activity and 
remission periods between UC and Crohn’s patients (p>0.05).

RDW values ​​were significantly higher in active periods of IBD 
patients compared to remission periods (p=0.007). In addition, 
while ESR, CRP values, leukocyte and thrombocyte counts were 
significantly higher in IBD patients during their active periods 
when compared with their remission periods (p<0.001); Hb 
concentrations, MPV and Fe values ​​were significantly lower in 
the active period (p<0.001). There was no significant difference in 
MCV values between the activity and remission periods (p>0.05). 
When UC and Crohn patient groups were evaluated separately; 
RDW, CRP, ESR values, leukocyte and platelet counts were found 
to be significantly higher in the activity period of both groups 
(Table 2).

According to the disease localization, there was no significant 
difference in RDW values between patients with proctitis, left-
sided colitis, and pancolitis for UC diseases; and between patients 
with terminal ileitis and ileocolitis for Crohn’s disease (p>0.05). 
CRP, ESR and leukocyte values ​​were found to be higher in the 
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pancolitis group compared to the left-sided colitis and proctitis 
groups in the active period of UC (p=0.004, p=0.014, p=0.029, 
respectively). There was no significant difference in inflammatory 
markers between ileitis and ileocolitis patients in the active period 
of Crohn’s (p>0.05). In our study, in terms of Hb concentrations 
in UC patients, a significant difference was found between the 

groups with mild, moderate and heavy activity in the Mayo score 
(p=0.003), but no difference was found between the mild and 
moderate-severe CDAI groups in Crohn’s patients (p=0.105). ESR, 
CRP values and platelet counts increased significantly in parallel 
with Mayo score and CDAI severity, while no significant differences 
in RDW values were observed in both groups (p>0.05) (Table 3). 

Table 1. General characteristics of patients with Ulcerative Colitis and Crohn’s disease

Ulcerative colitis (n=98) Crohn (n=34) p

Gender (M/F) (n) 57/41 20/14 0.556

Age, year 40.8±14.6 37.7±12.5 0.271

Duration of the disease, month 29.7±45.9 28.3±39.9 0.869

Localized disease, (n, %)

- Proctitis 23(23.5) - -

- Left side colitis 41(41.8) - -

- Pancolitis 34(34.7) - -

- Terminal ileitis - 19 (55.9) -

- Ileocolitis - 15 (44.1) -

Anemia, (n, %) 36 (36.7) 14 (41.2) 0.397

n (%) was used for categorical variables and mean ± standard deviation was used for numerical variables.
M: male, F: Female

Table 2. Comparative analysis of inflammatory markers in IBD patients by activity and remission

Ulcerative colitis (n=98) Crohn (n=34)

Activity Remission p Activity Remission p

Hb (g/dL) 12.9±1.9 13.6±1.7 <0.001* 12.9±2.2 13.6±1.8 0.009*

Htc (%) 39.3±5.1 40.7±4.5 0.003* 39.4±5.9 40.9±4.7 0.038*

WBC (103/mm3) 8.3±2.7 7.0±1.9 <0.001* 8.4±2.1 7.3±1.7 0.002*

PLT (103/mm3) 298.2±112.4 268.2±81.1 0.002* 336.0±115.7 278.0±67.4 0.002*

ESR (saat) 27.0±26.4 13.6±11.2 <0.001* 35.1±21.6 14.2±9.4 <0.001*

CRP (mg/dL) 19.1±37.8 4.2±8.3 <0.001* 37.4±50.0 5.1±4.2 0.001*

RDW (%) 15.3±3.0 14.6±2.1 0.050 16.0±3.5 14.9±2.0 0.047*

*p<0.05, mean ± standard deviation.
IBD: inflammatory bowel disease, Hb: hemoglobin, Htc: hematocrit, PLT: platelet, WBC: white blood cell, ESR: erythrocyte sedimentation rate, CRP: C-reactive 
protein, RDW: red cell distribution width

Table 3. Comparative analysis of inflammatory markers according to disease activity in IBD patients

Ulcerative colitis (n=98) Crohn (n=34)

Mayo score CDAI

Mild (n=12)
Moderate 
(n=24)

Severe (n=62) p Mild (n=12)
Moderate-severe 
(n=22)

p

Hb (g/dL) 13.7±1.8 13.8±1.4 12.4±2.0 0.003* 13.8±2.1 12.4±2.1 0.105

WBC (103/mm3) 6.9±1.3 7.7±2.6 8.7±2.8 0.051 8.3±1.8 8.5±2.3 0.652

PLT (103/mm3) 252.9±54.7 253.8±80.7 324.2±123.4 0.010* 269.8±109.1 372.1±104.6 0.001*

ESR (hours) 8.0±2.7 15.9±15.1 35.3±28.6 <0.001* 22.1±13.9 42.2±22.0 0.005*

CRP (mg/dL) 3.9±1.1 4.3±1.7 27.8±45.4 0.010* 11.7±15.1 51.4±56.8 0.001*

RDW (%) 14.8±1.5 14.5±2.7 15.7±3.2 0.230 14.8±2.5 16.7±3.8 0.200

*p<0.05, mean ± standard deviation.
IBD: inflammatory bowel disease, CDAI: Crohn’s Disease Activity Index, Hb: hemoglobin, WBC: white blood cells, PLT: platelet, ESR: erythrocyte sedimentation 
rate, CRP: C-reactive protein, RDW: red cell distribution width
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While there was a positive correlation between the Mayo score 
and ESR, CRP values, platelet and leukocyte counts (r=0.59, 
r=0.57, r=0.37, all p<0.001; r=0.29, p=0.004, respectively), there 
was a negative correlation with Hb concentration (r=-0.42, 
p<0.001). Similarly, positive correlation between CDAI increase 
and ESR, CRP values and platelet numbers (r=0.67, r=0.72, both, 
p<0.001; r=0.56, p=0.001, respectively) and negative correlation 
with Hb concentration (r=-0.54, p=0.001) were found in Crohn’s 
patients. The relationship between RDW and Mayo score and 
CDAI was not statistically significant. RDW values of those with 
anemia in the active period of UC and Crohn’s patients were found 
to be significantly higher than those without anemia (p<0.001). In 
addition, those with anemia during the activity period had higher 
CRP, ESR values and thrombocyte counts compared to those 
without anemia (all, p<0.01) (Table 4).

During the active period of the patients, negative correlation 
between RDW and Hb, MCV and iron values ​​(r=-0.45, r=-0.48, both 
p<0.001; r=-0.23, p<0.01, respectively); and positive correlation 
between platelet values ​​(r=0.27, p<0.01) were  present. Similarly, 
there was a negative correlation between RDW and Hb, MPV, 
iron values in the remission period (r= -0.36, p<0.001; r= -0.19,;  
r= -0.24, both p<0.01) and a positive correlation between platelet 
values (r=0.25, p<0.01).

DISCUSSION 
In this study, we found that RDW, a simple morphological marker 
of erythrocyte size heterogeneity, was significantly higher during 
active periods of IBD patients than during periods of remission. 
As far as we know, this study is the first to compare RDW values in 
the active and remission periods of the same group of patients.

In IBD, there is still no single gold standard test for assessing the 
activity, severity and outcome of the disease. Instead, a combination 
of symptoms, clinical examination, laboratory examinations, 
radiology and endoscopy and histology are used to assess activity 
and predict the course of the disease (3). In recent studies, RDW 
has been investigated as a marker of inflammation in the evaluation 
of disease activity and treatment decisions in IBD (6,7,16).

RDW reflects the variability in the size of circulating erythrocytes 
and does not incur additional costs, as it is routinely measured 
by automated laboratory equipment used to perform complete 
blood counts (8). Recently, RDW value has been used in the 

diagnosis of anemias caused by iron deficiency, B12 or folic acid 
deficiencies (17,18). In addition, there is an increase in RDW in 
cases such as severe blood loss that causes immature cells to be 
released into the bloodstream, hemoglobinopathies that cause 
erythrocyte shape change, hemolytic anemia or hemolysis (12,13).

The mechanisms mediating the relationship between high 
RDW values and IBD activity are not exactly known. Chronic 
inflammatory condition, causing immature erythrocytes to enter 
the circulation, can contribute to ineffective erythropoiesis and 
lead to increased RDW (14,16).

In IBD, proinflammatory cytokines such as interleukin-1b (IL-
1b), IL‐6, IL‐10, tumor necrosis factor alpha and interferon 
gamma are produced by peripheral blood monocytes and 
mononuclear cells of the intestinal lamina propria (19-21). These 
cytokines may contribute to the development of anemia by 
inducing erythropoietin resistance (22). Also during inflammatory 
processes, the biological half-life of erythrocytes is reduced as a 
result of oxidative stress and lipid peroxidation. This promotes 
erythrophagocytosis and reduces iron recirculation. These facts 
lead to the retention of iron in phagocytes and the development 
of functional iron deficiency, that is, although iron is present in the 
body, it is not present for erythropoiesis (23). At the same time, 
more inflammatory activity probably leads to greater blood loss, 
increased hepcidin release, and decreased iron absorption from 
the intestine (24). These factors cause immature red blood cells to 
be released into the peripheral circulation, leading to an increase 
in RDW and anisocytosis (13).

In our study, we showed that increased RDW levels are associated 
with disease activity in IBD. We found that RDW increased during 
the activity periods of IBD patients and returned to normal in the 
remission period. Cakal et al. (5) showed that a 14% cut value 
for RDW had a sensitivity of 0.86 and a specificity of 0.75 when 
detecting active UC, and a 14.1% RDW cut value for Crohn’s 
disease had a sensitivity of 0.78 and a specificity of 0.63.

As expected in the results of our patients, inflammatory markers 
such as ESR, CRP values, leukocyte and platelet numbers were 
significantly higher during the IBD active period. ESR, CRP values 
and platelet counts were higher in the group with severe Mayo 
score in UC patients and in the group with moderate-severe 
CDAI in Crohn’s patients. But no significant association was found 
between RDW and disease activity scores.

Table 4. Comparison of inflammatory markers in active IBD patients with anemia status

IBD (n=132)

Anemia (n=50) No anemia  (n=82) p

CRP (mg/dL) 41.9±59.6 12.8±18.9 0.001*

RDW (%) 16.9±3.8 14.6±2.2 <0.001*

ESR (hours) 42.7±31.3 21.0±16.1 <0.001*

PLT (103/mm3) 371.0±135.2 269.5±77.6 <0.001*

*p<0.05, mean ± standard deviation.
IBD: inflammatory bowel disease, CRP: C-reactive protein, RDW: red cell distribution width, PLT: platelet, ESR: erythrocyte sedimentation rate
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Clarke et al. (25) found that RDW levels were higher in Crohn’s 
patients compared to UC patients (14.9% versus 14.3%) and they 
associated this result with malabsorption, which is an additional 
cause of anemia in Crohn’s patients. According to the data of 
their study, they reported that RDW values may be a marker in the 
separation of UC and Crohn’s (25). Another study determined the 
RDW cut value at 14.45 with 70% sensitivity and 56% specificity 
in the differentiation of Crohn’s disease from UC (7). In our 
study, there were no significant differences in RDW and other 
inflammatory parameters between UC and Crohn’s patients in the 
active period.

Among our active IBD patients, RDW, CRP, ESR values and platelet 
counts were significantly higher in patients with anemia (37.9%). 
The result of our data shows that anemia increases in parallel 
with the severity of the disease. Song et al. (6) showed that RDW 
correlates with disease activity in anemic and non-anemic IBD 
patients; They found that RDW was the best independent indicator 
for predicting disease activity in Crohn’s patients without anemia 
(6). However, in other studies, RDW was an important determinant 
as an indicator of active UC, while it was stated that CRP was the 
most sensitive and specific parameter in the evaluation of active 
disease for Crohn’s patients (5,26).

According to our data, ESR, CRP and RDW values were 
significantly higher during the activity period of UC and Crohn’s 
disease than during the remission period; a strong correlation was 
found between the severity of disease activity and ESR and CRP 
in both groups, but no correlation was found between them and 
RDW values.

CONCLUSION
We found that RDW values were high during activity periods of 
IBD patients, and declined to normal values during remission 
periods. According to our results, RDW as a cheap tool can be a 
useful marker for activity monitoring, recurrence prediction, and 
treatment monitoring of IBD patients when evaluated together 
with other inflammation parameters.
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