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ABSTRACT

Mean platelet volume (MPV) is a reflection of platelet size,
which has been shown to correlate with platelet function and
activation. Infections as inflammatory process are known to be
associated with change in PLT indices. The purpose of this study
was to evaluate platelet indices especially MPV in acute
pyelonephritis and their changes after response to treatment.
Adult patients who were admitted with diagnosis of acute
pyelonephritis were considered for participation in the study.
Control group were selected randomly from healthy adult normal
population whom underwent medical check-ups at the same
hospital. Platelet indices values in patients and control subjects
were measured on admission and 3 days after response to
treatment in patients. A total of 60 patients with acute
pyelonephritis and 60 healthy people as a control group were
included in the study. MPV and Platelet distribution width
(PDW) were significantly different between patients and control
group (p=0.005). Platelet count in patients was higher than
control group but the difference was not significant. Platelet
count and PDW values decreased significantly after response to
treatment (p<0.001 and p=0.007 respectively). MPV and PDW
may be useful markers in acute pylonephritis and as an auxiliary
test in the diagnosis. PDW and platelet count also may be
considered markers of response to treatment for acute
pyleonephritis.

INTRODUCTION

latelets (PLT) are the smallest cells in blood and are
associated with hemostasis and blood coagulation.
There is growing clinical evidence suggesting that
platelets play an important role in the inflammatory responses [1].
PLT can be eclevated as an acute phase reactionduring the
inflammatory process. Multiple inflammatory mediators such as
chemokines and cytokines are secreted by platelets that can
exacerbate the immune response. Also their size increase when

they are activated [2].

Infections as an inflammatory process are known to be
associated with change in PLT indices [3]. Many bacteria are
capable of interacting with platelets and inducing platelet

activation and aggregation. These changes may be a direct or
indirect interaction between a bacterial surface protein and a
plateletreceptor [4].

Platelet indices, including mean platelet volume (MPV),
which is a measurement of the average size of platelets, platelet
distribution width (PDW), which is a measure of variability in
platelet sizes and plateletcrit (PCT), which indicates the volume
of circulating platelets in a unit volume of blood, have been
widely and routinely reported as part of complete blood counts[5].
In healthy populations MPV has showed an inverse relationship
with platelet count and there is a direct relationship between MPV
and PDW[6].

MPV and PDW have been attractive indices for research in
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clinical settings during recent years. But their roles in the
diagnosis and management of diseases have not been fully
revealed yet [7]. They are reportedly associated with the platelet
function and recording of both provide more reliable information
[8]. Elevated MPV is associated with other markers of platelet
activity, including increased platelet aggregation, increased
thromboxane synthesis and B-thromboglobulin release, and
increased expression of adhesion molecules [9].

Evidence has accumulated suggesting an important role of
platelet indices especially MPV as a marker of inflammation and
disease activity in several inflammatory disorders [5, 10]. Some
other studies have been conducted on platelet parameters changes
during infectious. However, clinical significance of these
changes in infection is not obviously clear [11]. Most of these
studies conducted on patients with sepsis. However, few
previous studies evaluated such changes inlocal infections. The
changes of platelet parameters and its clinical meaning have not
been extensively identified in urinary tract infections.

Acute pyelonephritis is an infection of the upper urinary tract,
specifically the renal parenchyma and renal pelvis. It can lead to
significant morbidity and sometimes mortality in patients. Better
diagnosis and appropriate therapy can significantly reduce the
morbidity and mortality associated with this illness [12].

The aims of this study were to investigate the platelet indices
values especially MPV in patients with acute pyelonephritis and
their changes after response to treatment.

MATERIALSAND METHOD

This cross-sectional study was conducted from June 2012 to
March 2013 in a university affiliated hospital of Semnan
University of Medical Science, Iran. Adult patients (> 18 years
old) who were admitted with diagnosis of acute pyelonephritis
were considered for participation in the study. Control group
were selected from healthy adult normal population whom
underwent medical check-ups at the same hospital.

Informed written consent was obtained from all subjects
before enrollment. The study protocol was approved by Research
Council and Ethical Committee of the Semnan University of
Medical Science.

The diagnosis of acute pyelonephritis was based on the

clinical findings of fever (>38°C), flank pain and/or tenderness,
with pyuria and positive urine culture [ 13]. In all participant blood
samples were collected by venipuncture in tubes containing
EDTA anticoagulant. Complete blood count, including PLT
counts, PDW, MPV and PCT, was determined using an automatic
blood cell counter (Sysmex Xs 8001 Japan). The reference range
in our laboratory was as follow; platelet count 150-400x10°/L,
MPV 7.0-12 fL, PDW 15-18% and PCT 0.108-0.292.

For all patients antibiotic therapy was started immediately
after diagnosis and three days after response to treatment
complete blood count was repeated.

Patients were classified into two subgroups according to their
fever temperature on admission as mild (T<38.5) and sever
pyelonephritis (T>38.5) [14].

Data about gender, age and complete blood count were
registered for individuals who met inclusion criteria. Individuals
with history of infection in recent month, platelet disorders,
atherosclerosis events, treatment with anticoagulant and
immunosuppressive agents were excluded.

Statistical analysis was performed by Mann-Whitney,
Wilcoxon Signed Ranks tests and multivariate analysis using

SPSS 16.0. P-values of less than 0-05 were considered
statistically significant.
RESULTS

Of all patients admitted with acute pyelonephritis that were
screened 60 met inclusion criteria and were enrolled. Same
numbers of controls were selected.

Among patients 25 (41.7%) and among controls 31(51.7%)
were men. The gender distribution of both groups was not
statistically difference (p=0.272). Mean (+SD) age of patients
was 69.8+13.8 years and for controls was 57.83+17.06 years
(p<0.001).

The mean =+ standard deviation platelet counts and indices of
both groups are presented in table 1. Patients with acute
pyelonephritis had a significantly higher mean MPV value
compared to healthy controls (p=0.005). PDW was significantly
lower in patients than controls (p=0.005).

Adjusting for age by multivariate analysis also showed

Table 1. The mean and standard deviation of platelet parameters in patients with acute

pyelonephritis and controls

Index Meanz SD P
Cases (n=600) Controls (n=60)

PLT 274,100+£92.974 250,200+£65,826 0.307

MPV 9.74+1.39 9.05+1.23 0.005

PCT 0.240+.09 0.230+.06 0.661

PDW 16.37+.81 16.81+£.92 0.005

* Mann-Whitney Test ,
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Table 2. The mean and standard deviation of platelet counts and indices of sub-groups
according to severity of disease in cases

PLT 267,500+93,486
MPV 9.43£.99

HC I 0.230+.07
PDW 16.22+.59

276,700+93,749 0.652
0.86+1.52 0.441
0.240+.09 0.948
16.42+.87 0.470

* Mann-Whitney Test

Table 3. The mean and standard deviation of platelet parameters in patients before and
after treatment

THLAE 274,100£92,974
MPV 9.74+1.39
PCT 0.240+.09
PDW 16.37+.81

231.,450=73,487 <.001
11.22+11.78 0.830
0.220+.09 0.330
15.95¢1.04 0.007

* Wilcoxon Signed Ranks Test

significant difference for MPV (p=0.007) and PDW (p=0.011)
between two groups. When two subgroups of patients (mild and
sever) compared, all platelet parameters were lower in sever
group but with no significant differences (Table 2).

Comparisons of the PLT parameters of the study population
before and after treatment are shown in table 3. Platelet count and
PDW values decreased significantly after response to treatment
(p<0.001 and p=0.007 respectively).

DISCUSSION

Platelets are believed to be active participants in the host
defense. The platelet volume has been found to be associated with
PLT function and activation and is a reflection of both
proinflammatory and prothrombotic conditions [ 10].

Different studies showed conflicting results about PLT counts
in patients with infectious diseases. In our study, mean PLT count
was higher in patients than control but without significant
difference. In consistent with this finding, Karadag-Oncel etal in
a study on children with community acquired pneumonia

reported a higher PLT count with no significant difference
between patients and control groups[15]. Similarly, in another
study PLT count was not significantly different between patients
with severe sepsis and normal control group [16].

In contrast, Catal et al in their study reported that mean PLT
count was significantly higher in children with upper urinary tract
infection than controls [17]. In another study mean platelet count
was significantly higher in the patients with active pulmonary
tuberculosis compared to the non- tuberculosis group [18].

A study compared PLT count and MPV in HIV-infected and
uninfected women and identified that mean PLT count was lower
in HIV-infected than uninfected women [19]. In another study
that conducted on patients with sepsis and positive blood culture
authors reported that the average PLT count decreased during
sepsis [20]. Gofrit et al in their study concluded that
thrombocytosis in patient with upper UTI is not a random
phenomenon. It is a marker of complications like kidney
obstruction or perinephric abscess [21].
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Platelet responses to different infections have not been
extensively characterized in humans. Acute infection is usually
not associated with thrombocytosis because megakaryopoiesis is
inhibited during acute infection by mediators such as bacterial
lipopolysaccharide, tumor necrosis factor and transforming
growth factor b. In contrast, chronic inflammation and infections
is often associated with reactive thrombocytosis [22].

MPV has recently been recognized as an inflammatory
marker in various conditions including myocardial infarction,
cerebrovascular diseases, acute pancreatitis, respiratory distress
syndrome, ulcerative colitis, sepsis and periodontitis [9, 23-25].

The results for infectious diseases seem to be conflicting.
While some investigators reported a negative correlation between
MPV and infections, other studies have demonstrated direct
association between increased MPV and infectious diseases.

Our study revealed that MPV was significantly higher in
patients with acute pyelonephritis compared with healthy
controls. It implicates activation of PLT in these patients as
previously reported in some studies. Catal et al studied children
with upper UTI and determined a statistically significant higher
MPYV value in the patients than control children [17]. In three
study findings showed that the average MPV level increased
significantly in patients with sepsis [16, 20, 26]. Others authors
reported higher MPV in patients with active tuberculosis [18],
malaria[17] and infective endocarditis [28, 29].

The reason for this change has not been elucidated fully. One
possible mechanism may be suggested that involves a
characteristic pathogen-induced platelet activation process
during infections. Infections caused an increased production of
younger platelets as a response to destruction of platelet. Younger
platelets that have been released from the bone marrow have
larger size and therefore lead to the rise in MPV. Biochemical
factor that involves a direct or indirect interaction between
bacteria and platelets contributes to these changes [30]. Elevated
inflammatory cytokines such as IL-3 and IL-6 during infections
can also lead to the production of more reactive and larger
platelets as reported previously [31].

In contrast few studies reported reduced MPV in infections. A
study conducted in children with pneumonia showed lower MPV
in patients compared to healthy controls. But patients with more
severe pneumonia that required hospitalization were found to
have significantly higher MPV values compared to patients who
were followed-up on an outpatient basis [15]. Wiwanitkit et al
reported that statistically significant decrease of MPV values was
detected in the patients with hookworm infection [32]. In Qadri et
al study, HIV infected women had lowers MPV values than
uninfected women [19].

The difference in these findings might at least partly be
explained by differences in the study design, types of infections,
number of samples and confounding variables.

There are few studies that evaluated PDW changes in
infectious diseases. We found significantly lower PDW in
patients with acute pyelonephritis when compared with the
control group. In Catal et al study, although PDW was higher in
children patients with upper UTI than controls, this difference
was not statistically significant [17].

In contrast, PDW wvalues in patients with pulmonary
tuberculosis were significantly higher than controls [18]. Also,
comparing of PDW between patients with sepsis and the control

group showed significantly higher level in patients [16].

In our patients PLT count and PDW values decreased
significantly after response to treatment. MPV increased after
treatment but this increase was not statistically significant. This
finding confirmed the results of some previous studies. In patients
with tuberculosis, the levels of all parameters including PLT
count and PDW decreased significantly after anti-tuberculous
therapy [18]. In Zareifar et al study, platelet count reduction and
MPV increase proposed as markers of recovery in children with
infectious and inflammatory diseases [33].

In contrast, the total platelet counts of patients with bacterial
endocarditis increased significantly but, MPV values decreased
significantly after treatment [29]. A study on patients with
pulmonary hydatid cyst demonstrated that MPV decreased after
operation with statistically significant difference but, there were
no statistical difference change in PLT counts before and after
operation [34]. In Kitazawa et al study the MPV levels in patients
with sepsis remained higher in the non-survivors than in the
survivors but the average platelet count was similar between the
two groups [20].

Our study has some limitations. First, the eligible patient
number was relatively small in this study, owing to the restrictive
inclusion criteria. Second, we evaluated patients for a short time
after response to treatment; this reduced our ability to compare the
changes in PLT indices over longer time.

CONCLUSION

In conclusion, our findings suggest that MPV and PDW,
which is performed for almost all patients admitted to hospital,
may be useful markers in upper urinary tract infections and may
be used as an auxiliary test in the diagnosis. PDW and platelet
count also may be considered markers of response to treatment for
acute pyleonephritis. Further prospective studies with larger
samples are needed to better identification of platelet parameters
responses to different types of infections as an indicator of disease
activity or for the evaluation of response to treatment.
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