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Introduction 

Inflammatory bowel disease (IBD) is a chronic 
disease with two forms, ulcerative colitis (UC) and 
Crohn's disease (CD), which may involve various 
regions and layers of the gastrointestinal system 
from the mouth to the anus, progress with 
exacerbations-remissions, show genetic 
predisposition and extra intestinal symptoms (1,2). 
In epidemiological studies conducted in different 
geographical regions of the world, differences 
have been observed in the incidence and 
prevalence of UC and CD. IBD is observed more 
frequently in groups with high socio-economic 
status and in those living in inurban areas. The 
disease is more common in people of Jewish 
ethnic origin. The incidence and prevalence of 
both diseases have the highest rates in Europe, 
England and North America (3-5). In an 
epidemiological study conducted in our country 
based on hospital data, 74% of the cases were UC 

and 25% were CD and their incidences were 
reported as 4.1/100.000 and 2.6/100.000, 
respectively (6). Although their etiology is not 
known exactly, it is thought that they occur as a 
result of a complex interaction with genetic, 
environmental, microbial factors and especially 
immunity (7,8). However, the contribution of 
platelets to the pathogenesis of the disease has 
been shown in studies. Increased platelet count 
has been found to be related with disease activity 
(9,10). There are activity indices defined by 
various authors and groups to demonstrate the 
activity of UC. Almost all of the activity indices 
have been developed for objective evaluation and 
measurement of disease activity in clinical studies. 
Indices such as "Crohn's Disease Activity Index" 
and "Harvey-Bradshaw Index" are used to 
determine the degree of activation in CD. 
Laboratory findings in IBD are important in 
evaluating the activity of the disease and guiding 
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the diagnosis. Leukocytosis, thrombocytosis, C-
reactive protein (CRP), increase in erythrocyte 
sedimentation rate (ESR), increase in acute phase 
reactants including fibrinogen and ferritin are 
important markers used to demonstrate the degree 
of disease activity (11,12). Platelet size and volume 
may vary depending on the production conditions 
in the bone marrow. Platelet volume has been 
shown to be related with platelet production and 
activation (13,14). There is an inverse relationship 
between platelet count and MPV. MPV increases 
in conditions where platelet count decreases and 
platelet production increases (15,16). It has been 
suggested that overproduction of proinflammatory 
cytokines and acute phase reactants in infection, 
inflammation and malignancy may affect the 
megakaryopoiesis process and lead to release of 
small volume platelets from the bone marrow and 
thus decrease in platelet size (17). In a study 
performed in patients with acute infectious disease 
in the active inflammatory period, it was shown 
that MPV levels were low in the acute phase of 
the disease before treatment and these levels 
increased statistically significantly after treatment 
(18,19). 

Materials and Methods 

Between January 2010 and December 2015, 94 
clinically active patients with ulcerative colitis, 45 
patients with Crohn's disease and 140 healthy 
patients whose clinical, endoscopic, radiological 
and histopathological diagnoses were confirmed in 
gastroenterology services and polyclinics and 
internal medicine polyclinics were included as 
control group. Patients with malignancy, heart 
failure, any active infection, chronic 
haematological disease and pregnant women were 
excluded. Demographic and clinical 
characteristics, active endoscopic activity index, 
active and remission clinical activity index, type 
and duration of disease, site and extent of 
intestinal involvement, smoking, biochemical 
parameters (LDH, CRP, ESR, Albumin) and 
haematological parameters (Leukocyte, 
Neutrophil, Haemoglobin, Haematocrit, Platelet, 
MPW, RDW, PDW) were evaluated 
retrospectively. Rachmilewitz Clinical and 
Endoscopic Activity Indexes were used for UC 
activation. Crohn's Disease Activity Index (CDAI) 
was used for CD activation. Patients with 
Rachmilewitz Clinical Activity Index ≤ 4 were 
considered in remission, while patients with >4 
were considered clinically active. If the score 
obtained in the Rachmilewitz Endoscopic Activity 
Index was between 0-4, the disease was 
considered to be in remission, while a score of >4 

was considered active disease. In the CDAI used 
for CD activation, a score of <150 was considered 
as disease in remission, 150-220 as mild-moderate 
disease, 220-450 as moderate-severe disease, and 
>450 as severe-fulminant disease. Approval for 
this study was obtained from Necmettin Erbakan 
University Non-interventional Clinical Research 
Ethics Committee with decision number 665 
dated 30.09.2016. 
Statistical analysis: SPSS (Statistical Package for 
Social Sciences) 16.0 programme was used for 
statistical analyses. Descriptive measures of all 
variables were calculated and categorical variables 
were given as frequency and percentage and 
numerical variables were given as mean±ss. Chi-
square test was used to compare categorical data. 
Continuous numerical variables were analysed by 
Kolmogorov-Smirnov test and histogram method. 
Group comparisons were made with parametric 
methods for variables that fit the normal 
distribution. Paired-Samples T test was used for 
comparison of two dependent groups; ANOVA 
analysis of variance and post-hoc (tukey) were 
used for multiple group comparisons. Receiver 
Operating Characteristic (ROC) analysis was 
performed to determine the sensitivity of the 
inflammatory parameters investigated in the study. 
A value of p<0.05 was considered statistically 
significant in our study. 
 

Results 
 
Of the 279 cases included in the study, 50.5% 
(n=141) were female and 62.6% (n=87) of the 
patient group were male. UC was present in 67.6% 
(n=94) and CD was present in 32.4% (n=45) of 
the patients. 63.8% (n=60) of UC patients, 60% 
(n=27) of CD patients and 60.7% (n=85) of the 
control group were male. The mean age of 139 
patients in our study was 45.7±16.5 years, while 
the mean age of 140 control group was 42.9±14.2 
years. The mean age of 94 UC patients in the 
patient group was 46.6±16.9 years, while the mean 
age of 45 CD patients was 43.9±15.5 years. Distal 
type was found in 22.3% (n=21), left type in 
39.4% (n=37) and pancolonic involvement in 
12.9% (n=36) of our UC patients. Colonic 
involvement was present in 24.4% (n=11), ileo-
colonic in 24.4% (n=11), and ileal in 51.1% 
(n=23) of CD patients. The mean disease duration 
of UC patients was 41.9 months and the mean 
disease duration of CD patients was 22.2 months. 
Sixteen per cent (n=15) of UC patients, 40% 
(n=18) of CD patients and 53.6% (n=75) of the 
control group were smokers. CRP, ESR and 
leucocyte values, which are among the infection  
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Table 1: Comparison of laboratory values of UC, CD groups and control group 

 Ulcerative Colitis 
(n=94) 

Crohn’s Disease 
(n=45) 

Control 
(n=140) 

P 

Smokers (n,%)# 15 (16) 18 (40) 75 (53,6) 0.001a 

LDH-1 (g/dL)* 231.30±74.52 254.02±110.85 184.02±40.64 0.001b 

LDH-2 (g/dL) * 212.91±86.53 210.17±89.99 184.02±40.64 0.004c 

CRP-1(mg/dL) * 38.39±41.99 47.48±51.68 3.20±4.08 0.001b 

CRP-2(mg/dL) * 10.42±19.55 11.90±16.31 3.20±4.08 0.001b 

ESR-1(mm/h) * 36.98±30.42 31.62±23.24 11.26±12.42 0.001b 

ESR-2(mm/h) * 23.55±24.15 20.84±17.31 11.26±12.42 0.001b 

Albumin-1 (g/dL) * 3.56±0.65 3.45±0.43 4.76±3.62 0.001b 

Albumin-2 (g/dL) * 3.64±0.65 3.38±0.49 4.76±3.62 0.001d 

Leukocyte-1 (mm3) * 8.79±3.16 10.10±4.37 7.05±1.77 0.001b 

Leukocyte-2 (mm3) * 8.29±3.05 8.29±2.50 7.05±1.77 0.001b 

Hemoglobin-1 (g/dL) * 11.06±2.49 11.63±2.37 14.11±1.80 0.001b 
Hemoglobin-2 (g/dL) * 11.75±2.55 11.67±1.95 14.11±1.80 0.001b 
Hematocrit-1 (%)* 34.51±6.28 35.97±5.99 42.17±4.84 0.001b 
Hematocrit-2 (%)* 36.19±6.55 35.68±5.06 42.17±4.84 0.001b 
Trombocyte-1 (mm3) * 365.46±171.07 345.80±137.25 267.87±62.32 0.001b 
Trombocyte-2 (mm3) * 326.25±135.03 325.53±106.72 267.87±62.32 0.001b 
MPV-1 (fl) * 7.62±1.86 7.85±2.09 10.36±1.13 0.001b 
MPV-2 (fl) * 8.28±1.90 8.28±1.91 10.36±1.13 0.001b 

LDH: Lactate dehydrogenase (normal value 50-150 U/L), CRP: C-reactive protein (normal value 0-0.05 mg/L), ESR: 
Erythrocyte sedimentation rate (normal value < 15 mm/h for male, < 20 mm/h for female), MPV: Mean platelet volume 
(normal value 7-11.5 fl), 1: Data of the groups in active period, 2: Data of the groups in remission period, # Chi -square test, * 
ANOVA analysis of variance and post-hoc (tukey), a: There is a statistical difference between ulcerative colitis group and 
control group, There is a statistical difference between ulcerative colitis group and crohn's group, There is no difference 
between Crohn's group and control group. b: There is no statistical difference between ulcerative colitis and crohn's group, 
there is statistical difference between ulcerative colitis group and control group, there is statistical difference between crohn's 
group and control group. c: There is no statistical difference between ulcerative colitis and crohn's group, there is statist ical 
difference between ulcerative colitis group and control group, there is statistical difference between crohn's group and control 
group. d: There is statistical difference between ulcerative colitis and crohn's group, there is statistical difference betwe en 
ulcerative colitis group and control group, there is statistical difference between crohn's group and control group.  

 

Table 2: Comparison of laboratory values in active and remission periods of UC 

 UC Active (n=94) UK Remission (n=94) P 

LDH (g/dL) * 231.30±74.52 212.91±86.53 0,134 

CRP (mg/dL) * 38.39±41.99 10.42±19.55 0.001 

ESR (mm/h) * 36.98±30.42 23.55±24.15 0.001 

Albumin(g/dL) * 3.56±0.65 3.64±0.65 0.386 

Leukocyte (mm3) * 8.79±3.16 8.29±3.05 0.178 

Hemoglobin (g/dL) * 11.06±2.49 11.75±2.55 0.001 

Hematocrit (%)* 34.51±6.28 36.19±6.55 0.002 

Trombocyte (mm3) * 365.46±171.07 326.25±135.03 0.002 

MPV (fl) * 7.62±1.86 8.28±1.90 0.001 

LDH: Lactate dehydrogenase (normal value 50-150 U/L), CRP: C-reactive protein (normal value 0-0.05 mg/L), ESR: 
Erythrocyte sedimentation rate (normal value < 15 mm/h for male, < 20 mm/h for female), MPV: Mean platelet volume 
(normal value 7-11.5 fl), * Paired-Samples T test 

 

parameters, were found to be statistically 
significantly higher in the IBD group in active and 

remission periods when compared with the 
control group (P<0.0001). While no significant 
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difference was observed in the comparison of the 
same parameters between the active periods of UC 
and CD (P=0.271, P=0.299, P=0.077, 
respectively), these parameters were found to be 
significantly higher in the active period of the 
diseases when both the active period of UC and 
CD were compared with the control group 
(P<0.0001). Albumin, which is used as a negative 
acute phase reactant, was significantly lower in 
both active (P<0.0001) and remission periods of 
the disease (P=0.001) compared with the control 
group. Platelet count was significantly higher in 
the active and remission periods of the patients 
compared with the control group (P<0.0001). In 
the IBD group, MPV values were significantly 
lower in both active and remission periods 
compared with the control group (P<0.0001). No 
statistically significant difference was observed 
between the MPV values of UC and CD in both 
active and remission periods (P=0.526, P=0.990, 
respectively), and the MPV values of both patient 
groups in active and remission periods were found 
to be significantly lower when compared with the 
control group (P<0.0001). The laboratory values 
of UC, CD and control groups are shown in Table 
1. It was observed that MPV values were 

significantly lower in the active period compared 
to the remission period in UC patients (P<0.0001) 
(Table 2). MPV values in the active period of CD 
were significantly lower than those in the 
remission period (P=0.025) (Table 3). When active 
and remission periods of UC were compared, the 
area under the curve (AUC)=0.592 (95% CI: 
0.508-0.677) for MPV value was analysed and the 
sensitivity and specificity for MPV cut-off value of 
8.25 were found to be 63% and 58.2%, 
respectively. For CRP value, AUC=0.772 (95% 
CI: 0.703-0.840) was analysed and sensitivity and 
specificity for CRP cut-off value of 9.07 were 
found to be 72.8% and 65.5%, respectively. For 
ESR value, AUC=0.658 (95% CI: 0.578-0.739) 
was analysed and sensitivity and specificity were 
found as 67.4% and 63.2% for ESR cut-off value 
of 20.50. When the remission period of UC was 
compared with the control group, AUC=0.748 
(95% CI: 0.686-0.810) was analysed for MPV 
value in differentiating UC in the remission period 
and sensitivity and specificity for MPV cut-off 
value were found to be 69% and 63.7%, 
respectively. 
 

 

Table 3: Comparison of laboratory values in CD active and remission periods 

 Crohn Active (n=45) Crohn Remission (n=45) P 

LDH (g/dL) * 254.02±110.85 210.17±89.99 0.017 
CRP (mg/dL) * 47.48±51.68 11.90±16.31 0.001 

ESR (mm/h) * 31.62±23.24 20.84±17.31 0.002 

Albumin (g/dL) * 3.45±0.43 3.38±0.49 0.336 
Leukocyte (mm3) * 10.10±4.37 8.29±2.50 0.008 
Hemoglobin (g/dL) * 11.63±2.37 11.67±1.95 0.893 
Hematocrit (%)* 35.97±5.99 35.68±5.06 0.700 
Trombocyte (mm3) * 345.80±137.25 325.53±106.72 0.190 
MPV (fl) * 7.85±2.09 8.28±1.91 0.025 

LDH: Lactate dehydrogenase (normal value 50-150 U/L), CRP: C-reactive protein (normal value 0-0.05 mg/L), ESR: 
Erythrocyte sedimentation rate (normal value < 15 mm/h for male, < 20 mm/h for female), MPV: Mean platelet volume 
(normal value 7-11.5 fl), * Paired-Samples T test. 

 
 
Table 4: ROC analysis of MPV and other inflammation markers in active and remission periods of UC 
and CD 

 AUC P 95% CI Sensitivite Spesifite             Cutoff 

MPV (UC) 0.592 0.017 0.508-0.677 63 58.2                   8.25 
MPV (CD) 0.558 0.298 0.438-0.679 57.8         48.8                   8.54 
CRP (UC) 0.772 0.001 0.703-0.840 72.8 65.5                   9.07 
CRP (CD) 0.809 0.001 0.721-0.897 77.8 65.1                   8.78 
ESH (UC) 0.658 0.001 0.578-0.739 67.4   63.2                   20.50 
ESH (CD) 0.643 0.021 0.527-0.760 60   55.8                   18.50 

CRP: C-reactive protein (normal value 0-0.05 mg/L), ESR: Erythrocyte sedimentation rate (normal value < 15 mm/h for men 
and < 20 mm/h for women), MPV: Mean platelet volume (normal value 7-11.5 fl). 
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For CRP value, AUC=0.653 (95% CI: 0.582-
0.723) was analysed and its sensitivity was 73.6% 
and specificity was 64.4% for the CRP cut-off 
value of 1.99. For ESR value, AUC=0.632 (95% 
CI: 0.559-0.705) was analysed and its sensitivity 
and specificity for ESR cut-off value of 11.50 
were found to be 59.8% and 65.1%, respectively. 
When the active and remission periods of CD 
were compared, the area under the curve 
(AUC)=0.558 (95% CI: 0.438-0.679) for the MPV 
value was analysed and the sensitivity and 
specificity for the MPV cut-off value of 8.54 were 
found to be 57.8% and 48.8%, respectively. For 
CRP value, AUC=0.809 (95% CI: 0.721-0.897) 
was analysed and sensitivity and specificity for 
CRP cut-off value of 8.78 were found to be 77.8% 
and 65.1%, respectively. For ESR value, 
AUC=0.643 (95% CI: 0.527-0.760) was analysed 
and its sensitivity and specificity were found to be 
60% and 55.8%, respectively, for ESR cut-off 
value of 18.50. When the remission period of CD 
was compared with the control group, AUC= 
0.753 (95% CI: 0.653-0.854) was found for MPV 
value and its sensitivity was 71.1% and specificity 
was 58.1% for MPV cut-off value of 9.55. For 
CRP value, AUC=0.809 (95% CI: 0.721-0.897) 
was analysed and its sensitivity and specificity 
were found to be 78.2% and 64.4% for the CRP 
cut-off value of 8.22. For ESR value, AUC=0.643 
(95% CI: 0.527-0.760) was analysed and its 
sensitivity and specificity were found to be 64.4% 
and 51.2% for the ESR cut-off value of 17.50. 
ROC analysis of MPV and other inflammation 
markers in active and remission periods of UC and 
CD is given in Table 4. 

Discussion  

Delayed diagnosis and inadequate treatment in 
IBD lead to high morbidity, mortality and 
significant increases in health expenditures. 
Therefore, these patients should be diagnosed in a 
timely manner and parameters indicating disease 
activation should be carefully monitored. 
Determination of the severity and activity of the 
disease in patients with IBD is of great importance 
in approaching the disease, shaping the treatment, 
monitoring the response to treatment and 
evaluating the prognosis. For this reason, there is 
a need for ideal tests to show disease activation in 
the studies carried out to date. The tests to be 
used to show activation should be non-invasive, 
easy to apply, inexpensive, should accurately 
reflect the activation of the disease, should be 
specific to the disease and should be able to show 
the relapse status of the disease in patients. 
Despite scoring systems in which haematological, 

biochemical and histopathological findings are 
added to endoscopic and clinical findings to 
determine the activity of IBD, an indisputable and 
gold standard test that can be used to determine 
the activity of IBD has not yet been defined. It is 
a fact that the search for the ideal tests to be used 
in the diagnosis and demonstration of the activity 
of IBD will continue in the future as it has 
continued until today. CRP, ESR and complete 
blood count are the leading routine laboratory 
tests ordered in the diagnosis of infectious and 
inflammatory diseases, determination of disease 
severity and evaluation of response to treatment 
(11,20). CRP is increased in many inflammatory 
diseases including IBD (21). CRP response differs 
between UC and CD. While there is a strong CRP 
response in CD, there is a more moderate CRP 
response in UC (22). Fegan et al. (23) showed that 
CRP and ESR correlated with disease activation, 
but CRP was shown to be a better marker in this 
regard. The correlation between laboratory 
markers and disease activation in UC and CD is 
stronger in CD than in UC. In the Mayo clinic 
data, it has been shown that there is a correlation 
between CRP and endoscopic and histological 
activity in CD as well as clinical activation, but 
this correlation is weaker in UC (24). In our study, 
CRP and ESR results were similar to those in the 
literature. CRP and ESR were found to be 
significantly higher in IBD compared to the 
control group in both active and remission 
periods of the disease. In our study, MPV was 
found to be a parameter that can be used to show 
the activation of the disease, but it was not 
superior to CRP in showing the severity of the 
disease. Leukocytes increase as an acute phase 
reactant in IBD. The leucocytosis that occurs in 
this condition is not specific to IBD but also 
increases in other inflammation and stressful 
conditions. Leucocyte count may also change 
depending on some drugs used in the treatment of 
IBD. For example, while leucocyte count increases 
with glucocorticoid use, leucocyte count decreases 
with azathioprine and 6-mercaptopurine use. 
Leukocyte values of the patients in our study were 
significantly higher when compared with the 
control group. Platelets contribute to the 
inflammatory process and microbial host defence 
(25). Platelets are known to play a role in 
inflammation in a number of diseases. According 
to recent studies, there is a correlation between 
platelet indices and inflammation (10,26).  There 
is an increase in platelet count in IBD and this 
increase may be an indicator of inflammation. 
Considering the normal range of platelet count, it 
has been accepted that this is a less useful 
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parameter. MPV, which is an indicator of platelet 
function and activation, can also be evaluated 
simultaneously with the evaluation of platelets. 
MPV has been shown to be associated with 
inflammatory diseases in some studies.  Zareifar et 
al. (19) showed that MPV levels were low in the 
acute phase of the disease before treatment and 
increased statistically significantly after treatment 
in a study conducted with 100 patients with acute 
infectious disease who were in active 
inflammatory period. Therefore, it was thought 
that MPV could be a parameter that could be used 
to show the activity of the disease and to follow 
up the treatment response. Recently, it has been 
the subject of various publications that MPV may 
be an indicator of disease activity in 
gastroenterological diseases. In the study 
conducted by Yüksel et al. (27), it was emphasised 
that MPV may be a marker of disease activity in 
patients with UC and it was shown that MPV 
decreased in IBD especially in the active periods 
of the disease.  In another study, the relationship 
between low MPV and IBD activation was shown 
(28). In another study conducted in our country, 
MPV was found to be lower in the patient group 
when patients with IBD and the control group 
were compared (29). In another study, it was 
shown that platelet count increased and MPV 
value decreased in patients with CH compared 
with the healthy population (30). In our study, it 
was found that MPV similarly decreased especially 
in the active periods of the disease and there was a 
significant difference between them when 
compared with the control groups. It was 
observed that MPV values were significantly lower 
in both UC and CH groups compared with the 
control group. Again, in the comparison of our 
patient groups between their active and remission 
periods, it was observed that MPV values in the 
active periods of both patient groups were 
significantly lower than those in the remission 
periods.  
Study limitations: The biggest limitation of our 
study is that it is a retrospective study. Our small 
number of patients is another limitation. We think 
that new prospective studies with a larger number 
of patients will contribute more to this issue.  
 

Conclusion 
 
In conclusion, inflammatory parameters can be 
used in the diagnosis and activation of 
inflammatory bowel diseases whose main 
mechanism of occurrence is intestinal 
inflammation. Although various laboratory 
parameters have been investigated for this 

purpose, none of the available diagnostic tools has 
been shown to be superior to each other. To date, 
the mechanism of action of mean platelet volume, 
which has been the subject of research in many 
diseases, in inflammatory bowel diseases has not 
been fully understood. Nevertheless, MPV is a 
parameter that can be easily evaluated during 
complete blood count, which we frequently use in 
our daily practice, and does not require any 
additional cost. As a result of our study, we think 
that MPV is a parameter that can be used to show 
activation in inflammatory bowel diseases. In 
future studies, more specific markers may be 
investigated to show the activation of IBD. 
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