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ABSTRACT

Simple hemogram parameters have been proposed as novel markers of inflammation recently. Two of these
parameters are red cell distribution width (RDW) and mean platelet volume (MPV). Both MPV and RDW have been
shown to be associated with inflammatory diseases. In this review, we aimed to discuss the clinical significance of
these hemogram parameters in inflammatory states by reviewing the related studies in literature.
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INTRODUCTION

Hemogram parameters have been recently proposed as
markers of inflammation in various studies from different
parts of the world. Beside their importance in
homeostasis, authors have implied them showroom of the
inflammatory burden. Two of these hemogram
parameters are red cell distribution width (RDW) and
mean platelet volume (MPV). Literature is full of data
about the association between inflammation and RDW**
and MPV.*® Although they are both inexpensive and easy
to access tests, clinical usefulness of these parameters are
controversial. In this review, we aimed to show the
clinical significance of these hemogram parameters in
inflammatory states by reviewing the related studies in
literature.

Red cell distribution width

Red cell distribution width is a hemogram parameter
refers the size variation of erythrocytes. It is usually
increased in iron deficiency anemia whereas it is quite in
normal range in thalassemias thus, it helps to distinguish
iron deficiency anemia from haemoglobinopathies.
Recent studies have showed that, beside iron deficiency
anemia, RDW also increases in certain conditions that

associated with overt or evident inflammation. Demir et
al studied RDW and its relation with cerebral venous
sinus thrombosis in 138 subjects and found increased
RDW in patients with cerebral venous sinus thrombosis
compared to healthy controls.® The hemoglobin levels of
the subjects were not significantly different from controls
in their study and thus iron deficiency anemia, a possible
confounder was ruled out. In another study in literature,
authors found that systemic lupus erythematosus patients
had increased RDW compared to healthy individuals.™ In
this study, there was no information about the
hemoglobin levels of the study and control groups,
however, authors declared a positive correlation between
RDW and c-reactive protein, a well-known inflammatory
marker. Another study about RDW and SLE by Vaya et
al revealed that patients with SLE had higher RDW
compared to controls.* However, patients with SLE had
lower hemoglobin levels than that of the control subjects
in that study. Ramirez Moreno et al showed that patients
with higher RDW are more likely to develop stroke than
that of the patients with lower RDW. Sadaka et al
reported that RDW was a strong predictor of outcome in
patients with septic shock.’®* Consequently, their results
have been suggested by a Korean study which indicated
higher RDW was associated with greater mortality rate in
patients with sepsis and septic shock.* It is important to
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note that there was no difference in hematocrit values of
the survivors and non survivors in that study. Another
Korean study showed prognostic value of RDW in
community acquired pneumonia®® and Ozsu et al reported
mortal pulmonary embolism had greater RDW compared
to non-mortal pulmonary embolism cases.® However,
hemoglobin levels were significantly different between
study groups in these two studies. It is well established
that, RDW is correlated with hemoglobin levels. In
another study by Senol et al reported that RDW could
determine the prognosis of patients with acute
pancreatitis.'”” However, their report was lack of
information about hemoglobin levels of the study
population. Moreover, it has been supposed that RDW
could be a novel biomarker of activation of breast
cancers.'® Similarly, some reports suggest that RDW may
increase diagnostic accuracy in colon cancer.’*® There
are also more studies in literature pointed out elevated
RDW in malignancies.”*® The possible mechanism
between RDW and inflammation could be that
inflammatory cytokines may interfere in erythropoesis in
bone marrow resulting production of red blood cells of
different sizes.

Cakal et al introduced RDW as a marker of activity in
inflammatory bowel disease® and afterwards, it has been
supposed to be usefull in differentiating Crohn’s disease
from ulcerative colitis.®

Conversely, some authors supposed that RDW alone
might not have diagnostic importance about
inflammatory status and prognostic value.?®?’

Although large amount of data suggested RDW as an
inflammatory marker, difficulties to standardize blood
counting tests prohibit the world wide acceptance it as a
novel inflammatory marker.

Mean platelet volume

MPV is a surrogate marker of platelet activation and
likewise the mean corpuscular volume of erythrocytes; it
refers the mean size of platelets. Beside their role in
homeostasis, platelets also interact as inflammatory
cells.?® In respond to inflammatory stimuli, platelets
become activated and activated platelets tend to be larger
than reposed platelets. MPV reflects activation and
production rate of the platelets.?*°

Various studies in literature reported decreased MPV
associated with inflammatory diseases. In a study about
ulcerative colitis, authors found an association between
the disease and lower MPV.*! Similar results have been
published in two reports showed decreased MPV in
patients with inflammatory bowel disease compared to
healthy subjects.®*®® Afterwards, relation of decreased
MPV with inflammation has been shown in different
inflammatory conditions such as rheumatoid arthritis,*
and nasal polyp.’

In contrast, some authors reported elevated MPV in
inflammatory conditions. For example, Shin et al showed
that MPV increased in patients with hepatosteatosis.®
Another report has been suggested their findings.*® MPV
has been reported to be increased in infectious conditions;
such as chronic prostatitis,® hepatic® and pulmonary®’
hydatid cyst disease.

Either increase or decrease in MPV in inflammatory
conditions should be the result of the effects of
inflammatory cytokines in bone marrow. Activated
platelets become larger in these conditions and cause an
elevation in MPV values in hemogram tests. However, at
an uncertain level, MPV tend to be decreased after
utilization of these activated larger platelets in
inflammatory processes thus, remaining smaller platelets
lead a decrease in MPV in blood count tests.

On the contrary, some authors have not found a relation
between platelet indices and platelet aggregation.®

Standardization of mean platelet volume assay is
difficult, in fact mostly considered impossible due to
many factors interfere with measurement including;
environmental conditions at the time of blood sampling,
interval between blood drawning and laboratory
assessment, amount and type of the anticoagulant in test
tubes, type and calibration of the analyzer device.* A
study in literature revealed that both EDTA and citrate
can be used for accurately measurement of MPV.*

Another issue is that, same as RDW, standardizing blood
count tests is difficult and the prolongation of the time
between blood sampling and assay may cause swelling of
the platelets which may mislead increased MPV
measurement.

CONCLUSION

Both MPV and RDW could pose as novel biomarkers of
inflammation in certain diseases due to their inexpensive
and easy to access nature, however, standardization
problems of the measurement assays are still important
issues which need to be resolved. They could act as
strong biomarkers of inflammatory conditions after
standardization of measurement assays.
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