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INTRODUCTION 

Inflammatory bowel disease (IBD), represented by 
Crohn’s disease (CD) and ulcerative colitis (UC), is a 
composed disorder affecting mainly the gastrointestinal 
tract. IBD pathogenesis is multifactorial, however, the 
immune system, together with genetic and environmental 
backgrounds are mostly implicated. There is also a growing 
body of evidence suggesting a causative role of non-immune 
cells like endothelial, mesenchymal, nerve cells and platelets 
(PLT) in a IBD inflammatory cascade. PLT abnormalities are 
known to participate in the pathological appearance of IBD, 
nevertheless, the existing knowledge concerning this field is 
rather weak. On the other hand, a lot of studies underscore 
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the potent proinflammatory features of PLT, barring their 
role in hemostasis. Among potential PLT alterations, it 
is worth highlighting morphological changes [mean PLT 
volume (MPV), PLT distribution width (PDW), platelet-
crit (PCT), augmented granular content], count increase, 
microparticles release, overexcretion of granular content, 
and increased formation of PLT-PLT and PLT-leukocyte 
aggregates, which are all inseparably connected with PLT 
activation induced by inflammatory agonists [1,2]. MPV 
is a precise measure of platelet size, obtained via electri-
cal impedance using automated hematological analyzers. 
PDW is an index of platelet volume heterogeneity and may 
increase in platelet activation. PCT is the volume occupied 
by platelets in the blood, counted as a percentage (PCT = 
PLT count × MPV/10) [3]. The aim of this study was to 
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Various laboratory parameters are commonly used to assess the efficacy of biological 
treatment (BT). The aim of our study was to assess the correlation between platelet (PLT) 
indices: (mean platelet volume (MPV), plateletcrit (PCT), platelet distribution width 
(PDW)), C-reactive protein (CRP) and endoscopic picture in the course of infliximab 
induction regimen in ulcerative colitis (UC) patients. The study enrolled 46 patients with 
UC – 32 men and 16 women. They were administered infliximab (standard induction 
therapy). Laboratory tests (CRP and PLT indices) and colonoscopy were performed in 
all patients during the induction regimen – at 0, 2, and 6 weeks and in follow-up six  
weeks after the completion of induction therapy. The study revealed a statistically 
significant decrease in CRP and PLT, and an increase in MPV, together with improvement 
of endoscopic picture (p <0.001) (MAYO score, MAYO endoscopic subscore) in all 
patients. PCT and PDW values remained in normal ranges before BT and after the finish 
of the induction regimen. PCT correlated positively with CRP before the introduction 
of BT (p = 0.018). In addition, positive correlations between PCT and PLT count were 
noticed before infliximab induction regimen and in follow-up after the finished of therapy  
(p <0.001). Additionally, a negative correlation between PLT count and MPV prior to the first  
dose of infliximab was observed (p=0.032). Our data suggest that PLT indices could be 
useful biomarkers for determining active UC and for assessing the efficacy of BT. From 
what we know, this is the first survey devoted to PLT parameters in Polish patients with UC. 
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assess the correlation between PLT indices: MPV, PCT, 
PDW and the severity of inflammatory process [PLT count, 
C-reactive protein (CRP) level and endoscopic picture]  
in the course of infliximab (IFX) induction regimen in UC 
patients.

MATERIALS AND METHODS

Local ethics committee ruled that no formal ethics 
approval was required in this study, however, written consent 
was obtained from each participant of the study. The patients 
signed informed consent forms and agreed to present their 
laboratory results. The study enrolled 46 patients with 
diagnosed UC – 32 men and 16 women, respectively. UC 
diagnosis was based on commonly used criteria. Patients 
were administered IFX intravenously (5 mg/kg; an induction 
regimen of 3 doses at 0, 2 and 6 weeks). Laboratory tests 
(CRP and PLT indices) and colonoscopy were performed 
in all patients during the induction regimen – at 0, 2, and 6 
weeks and, in follow-up, six weeks after the completion of 
induction therapy. To assess the severity of inflammatory 
process in the course of BT, CRP (a normal range 0-5 mg/L),  
PLT count (a normal range 150-400 × 109/L) and PLT 
indices [MPV (a normal range 8-11 fl), PCT (a normal 
range 0.12-0.3 %), PDW (a normal range 40-60 %) were 
measured in all participants. To assess endoscopic picture 
of the disease, Mayo score was also calculated, with special 
attention put towards endoscopic subscore. All participants 
were unresponsive to 5-aminosalicylates, immunonodulators 
and corticosteroids and finally switched to IFX; they contin-
ued previous pharmacotherapies during biological treatment 
(BT). Patients were tested for tuberculosis, cytomegalovi-
rus, Epstein-Barr virus, human immunodeficiency virus, 
hepatitis C virus, and hepatitis B virus prior to the initiation  
of BT. Performed tests excluded infections in all participants. 
Calculations and statistical analysis of obtained data were 
performed with Statistica 12 Software. Spearman’s rank 
correlation (R – Spearman’s correlation test) and analysis 
of variance (ANOVA) were used to assess the dependen-
cies between laboratory tests results and endoscopic picture.  
A p-value of less than 0.05 was considered significant.

RESULTS

Demographic characteristic, results of laboratory tests 
and endoscopic procedures in examined patients, together 
with statistical analysis are presented in Table 1. 

The study revealed a statistically significant decrease 
in CRP and PLT and an increase in MPV, together with 
improvement of endoscopic picture (MAYO score, MAYO 
endoscopic subscore) in all patients six weeks after finish-
ing the IFX induction regimen. Furthermore, CRP level 
decreased from 32.35 to 7.05 mg/L, without achieving a 
normal range. In contrast, MPV value was too low before the 
introduction of BT and did not normalize after IFX induc-
tion regimen either. In addition, PLT count remained in a 
normal range before and after finished BT. Similarly, PCT 
and PDW were in a normal range in all stages of the study. 
Subsequently, PCT correlated positively with both CRP and 
PLT count before the introduction of BT. We also found 

positive correlations between PCT and PLT count before 
IFX induction regimen and in follow-up after completion 
of therapy. Additionally, a negative correlation between PLT 
count and MPV prior to the first dose of IFX was observed. 
All correlations are presented in Figures 1-3.

PCT correlates positively with CRP before the first dose of IFX, p=0.018

Figure 1.	 Correlation between PCT and CRP before the first dose 
of IFX
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Table 1. Demographic characteristics and results of laboratory 
tests and MAYO scale in examined UC patients

Parameter UC patients 
n = 46 p value

Age (years) 38.8 (14.38)
-

Gender (females/males) 31/15

C-reactive protein
[0-5 mg/L]

prior to the first dose 32.35 (48.14)

<0.001*
prior to the second dose 5.02 (8.96)

prior to the third dose 6.12 (11.15)

6 weeks after finished 
infliximab induction regimen 7.05 (11.6)

Platelet count 
[150-400 × 109/L]

prior to the first dose 398 (148.41)

<0.001*
prior to the second dose 324 (112.05)

prior to the third dose 304 (99.03)
6 weeks after completing 
infliximab induction regimen 315 (87.5)

Mean platelet 
volume 
[8-11 fl]

prior to the first dose 6.72 (0.85)

<0.001*
prior to the second dose 7.01 (0.76)

prior to the third dose 7.19 (0.94)
6 weeks after completing 
infliximab induction regimen 7.23 (0.84)

Plateletcrit
[0.12 - 0.3%]

prior to the first dose 0.26 (0.09)

<0.001*
prior to the second dose 0.23 (0.08)

prior to the third dose 0.22 (0.06)
6 weeks after completing 
infliximab induction regimen 0.22 (0.06)

Platelet 
distribution width  
[40-60%]

prior to the first dose 46.63 (6.87)

0.08
prior to the second dose 47.1 (6.35)

prior to the third dose 47.32 (6.55)
6 weeks after completing 
infliximab induction regimen 49.02 (6.95)

MAYO score  
[0-12]

prior to the first dose 10 (1.72)

<0.001*
prior to the second dose 6 (2.43)

score prior to the third dose 4 (2.11)
6 weeks after completing 
infliximab induction regimen 3 (1.67)

MAYO endoscopic 
subscore 
[0-3]

prior to the first dose 3 (0.38)

<0.001*
prior to the second dose 2 (0.72)

prior to the third dose 2 (0.77)
6 weeks after completing 
infliximab induction regimen 2 (0.88)

* - statistically significant differences, p<0.05 
Analysis of variance (ANOVA). Data presented as mean values (SD) 
(standard deviation)
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PLT correlates negatively with MPV before the first dose of IFX, p=0.032

Figure 2.	 Correlation between PLT and MPV before the first dose 
of IFX

DISCUSSION

The pathological appearance of chronic inflammatory 
disorders is frequently linked to PLT abnormalities and 
their morphological changes. An increased concentration 
of proinflammatory particles stimulates bone marrow to 
release PLT generation before they finish maturation. This 
process leads to the accumulation of small amounts of indig-
nificant PLT in circulation and thrombocytosis. Therefore,  
an increase in PLT count has co-relation to IBD activity 
indices. Simultaneously, larger and more active PLT are 
consumed at inflammatory areas in the intestinal micro-
vasculature of IBD patients. As a result, studies conducted 
on IBD patients reveal decreased MPV values during 
the active phase of the disease. Additionally, a correla-
tion between MPV and the severity of an exacerbation 
exists. Thrombopoiesis is mainly controlled by the plasma 
thrombopoietin (TPO). In normal conditions, plasma TPO 
binds to C-Mannosylation of the thrombopoietin receptor 
(C-Mpl) on the PLT surface, and the remaining fraction 
stimulates thrombopoiesis by binding to the same recep-
tors on progenitor megakaryocytes in bone marrow. Hence, 
physiologically thrombopoiesis is regulated by a negative 
feedback mechanism based on PLT mass in blood. Hepatic 

TPO production might be stimulated by proinflammatory 
factors, especially interleukin 6 (IL-6), which is known as 
an acute phase reactant. Previous studies have demonstrated 
that IBD patients with thrombocytosis have elevated plasma 
TPO and IL-6 levels. Nevertheless, the correlation between 
PLT number and TPO activation has not been elucidated 
so far. The most widely-investigated PLT parameter in 
humans is MPV. PLT volume decreases in the course of 
inflammatory process, which is mainly caused by throm-
bopoiesis abnormalities and increased PLT consumption 
[4,5]. Data collected in our investigation support this theory; 
MPV values correlate negatively with PLT count in our UC 
patients before the introduction of IFX treatment, thus, we 
observed an inverse correlation between MPV and disease 
activity. Furthermore, Sobolewska et al. reported a cor-
relation between increase in MPV and response to IFX  

PCT correlates positively with PLT before the first dose of IFX and after completing BT, p<0.001

Figure 3.	 Correlations between PCT and PLT: before the first dose of IFX and after completing BT

in CD patients [6]. MPV changes are not exclusively linked  
to IBD. They correlate with various systemic disorders such 
as myocardial infarction, rheumatoid arthritis and acute 
pancreatitis [7,8]. PDW and MPV were also reported to 
be potential prognostic markers in the course of colorectal 
cancer; elevated MPV was also found to indicate its poor 
prognosis. Moreover, MPV was shown to serve a role of 
biomarker for early pancreatic, gastric and hepatocellular 
carcinoma diagnosis [9-12]. Otzurk et al., for example, 
found a dependency between infectious conditions and 
elevation of PLT and PCT levels [13]. Our study dem-
onstrated a positive correlation between PLT count and 
PCT value prior to IFX treatment and after the comple-
tion of the induction regimen. Furthermore, Tang et al. 
suggested PCT to be a sensitive marker for determining 
CD activity [14]. In our patients, PCT correlated posi-
tively with CRP in acute phase of the disease, before the 
introduction of BT. Despite the commonness of BT in the 
course of IBD, we are still unable to define certain values  
of laboratory parameters to assess precisely the degree 
of the response to administered agents and to predict the 
outcome of treatment. Recently, PLT indices have become 



Platelet indices as potential biomarkers for determining active ulcerative colitis and assessing the efficacy of biological treatment – ...

228 Current Issues in Pharmacy and Medical Sciences

parameters of great importance because of their possible 
utility in various areas of medicine. In the context of IBD, 
they should also be explored and introduced into the range  
of potential indicators of inflammatory state and the response 
to BT, because the chronic inflammatory process in patients 
with IBD has connection with elevated PLT count, changes 
in their activation and in their morphological parameters. 

CONCLUSIONS

Our data suggest that PLT indices could be useful 
biomarkers for determining active UC and for assessing  
the efficacy of BT. We believe ours is the first survey 
devoted to PLT parameters in Polish patients with UC.  
We realize the limitations of this investigation due to a small 
number of enrolled participants. However, this study is a 
pilot study among our patients in this field.
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