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Abstract
Brucellosis is a multisystemic infectious disease with high morbidity rates. Despite
improvement in laboratory techniques diagnosis and monitoring response to treatment may
be difficult in brucellosis in endemic regions. Mean Platelet Volume (MPV) is an index of
platelet activation and mentioned to be influenced by inflammation. This study was
undertaken to compare MPV with acute phase reactants in acute and posttreatment phase of
brucellosis with healthy controls.A total of 39 brucellosis patients (male/female: 15/24) and 40
healthy controls (male/female: 23/17) were enrolled study. Brucellosis diagnosis was based on
clinical, serological and bacteriological data. MPV and inflammatory markers were measured
at the time of diagnosis and at the end of the treatment.MPV levels of patients in acute phase
were significantly lower than control cases ( p < 0.001). Overall accuracy of MPV in
determining acute brucellosis was 75.2% with a sensitivity, specificity, NPV and PPV of
74.4%, 75%, 75% and 74.4% respectively (AUC:0.774). We suggest that MPV might help in
assessment of brucellosis as an inexpensive and easy applicable test with other inflammatory
markers.
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Introduction

add significant benefit for diagnosis and following of
disease.

Brucellosis is a well known multisystemic infectious
disease widespread around the world and results in many
different clinical features and complications [1, 2].The
mortality of the disease is low; however, morbidity rates
are much higher [1]. The diagnosis of brucellosis include
clinical features, serology and culture [3, 4]. An
inflammatory process occurs in brucellosis which causes
increase in acute phase reactants [5, 6]. However there are
important problems for physicians in brucellosis endemic
regions; firstly in diagnosis of some cases the laboratory
findings are inadequate [3, 6, 7]. Secondly antibody levels
may remain elevated after the end of treatment and it is
difficult to decide to stop or continue medication [8]. For
this reason the adjunctive use of additional markers may

Mean Platelet Volume (MPV), the most extensively
studied platelet activation marker, is routinely measured
by complete blood count analyzers. MPV has been shown
as an inflammatory marker in some diseases including
myocardial infarction, ischemic stroke ulcerative colitis,
Crohn’s Disease, acute appendicitis, Crimean-Congo
hemorrhagic fever (CCHF), pulmonary tuberculosis [915]. To date, there is no study reporting the role of MPV
in human brucellosis and its correlation with other
inflammatory (ESR-Erythrocyte Sedimentation Rate,
CRP-C Reactive Protein) markers. The present study was
undertaken in order to investigate MPV’s relation to
traditional inflammation markers in the acute phase of
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brucellosis and at the end of the treatment and compared
them with healthy subjects.

Subjects and Methods
Thirty-nine diagnosed and treated patients with brucellosis were enrolled into study. 40 age and sex-matched
healthy volunteers formed control group. Brucellosis
diagnosis was based on clinical (fever, arthralgia, sweating, malaise, hepatomegaly, splenomegaly signs of focal
disease), serological and bacteriological data. The diagnostic criteria of brucellosis were isolation of a Brucella
species from blood cultures and/or antibody titer of
Brucella tube agglutination method ≥ 1/160 in association
with compatible clinical findings. All patients were
treated with combination of doxcycline and rifampicin or
streptomycin for 6 weeks. Responders were identified as
improvements of clinical findings with Brucella tube
agglutination ≤ 1/80 titer after the treatment. All of patients adjusted to the treatment and completely recovered
clinically at the end of the treatment. The control group’s
Brucella tube agglutination tests were negative, ESR and
CRP levels were normal and did not have any complaints.
Platelet numbers, MPV were recorded at the time of diagnosis and at the end of the treatment.
All complete blood count (CBC) analysis was performed
in hematology laboratory of our hospital. Two millilitres
of blood were taken into standardized tubes containing
0.04 ml of the 7.5% K3 salt of ethylenediaminetetraacetic
acid (EDTA) from each subject. MPV increases over time
as platelet swell in EDTA, therefore optimal MPV measurement should be within 2 hours of blood sampling [16].
Our CBC analysis was performed with the same analyzer
within 2 hours after collection of blood samples with the
use of a Cell-Dyn 3700 SL analyzer (Abbott Diagnostics,
Chicago, USA). Hematological parameters which consisted of hemoglobin (Hb, range 14-18 g/dL for men, 1216 g/L for women), white blood cell (WBC, range 4.111.2 x109/L), platelet count (PLT, range 150-400 x109/L),
MPV (range 6.9-10.8 fL) were analyzed by standard
methods, with a time-to-result of approximately 5 min.
Also blood samples were collected into tubes 3.2 % sodium citrate for ESR and 10-ml serum tube for CRP. ESR
and CRP were determined using automatic devices. The
threshold levels for ESR and CRP were 20 mm/h and 04.9 mg/dL, respectively.
Patients with smoke, medication, pregnancy and abnormal result of renal and liver function tests, other infection
diseases and inflammatory conditions were excluded from
study.
Statistical Analysis
SPSS (Statistical Package for Social Sciences) for Windows 15.0 programme was used for statistical analysis.
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All data were entered into a database and were verified by
a second independent person. The variables were investigated using visual (histograms, probability plots) and
analytical methods to determine whether or not they are
normally distributed. Data are presented as mean and
±S.D. for normally distributed variables (Hb, WBC in
acute phase, PLT, MPV) and as median± IQR (Interquartile Range) for skew distributed continuous variables
(age, after treatment WBC, ESR, CRP). Categorical variables are shown as frequencies.
One-Sample T test for normally distributed and Wilcoxon
test for not normally distributed variables were used to
compare acute and after treatment phase of patients with
Brucellosis. Independent Samples T test and MannWhitney U test were used to compare Brucella and control group patients. Correlations between parameters were
evaluated with Pearson and Spearman correlation tests.
Two-sided values of p < 0.05 were considered as statistically significant. MPV, ESR, CRP,PLT and WBC values
in predicting inflammation of acute phase of brucellosis
were analyzed using Receiver Operating Characteristics
(ROC) curve analysis. When a significant cut-off value
was observed, the sensitivity, spesificity, positive and
negative predictive values (PPV, NPV) were presented.
While evaluating the area under the curve, a 5% type-1
error level was used to accept a statistically significant
predictive value of the test variables. Two-sided values
of p < 0.05 were considered as statistically significant.

Results
Thirty-nine brucellosis patients 15 male, 24 female; median age and IQR 28, (19-42) years and 40 control patients 23 male, 17 female; median age and IQR 29.5,
(25.25-34.50) years were enrolled in this study.
Laboratory parameters of patients and control group are
presented in Table I. Hb, PLT, MPV, ESR and CRP values in acute phase of patients were statistically different
from control patients. Figure 1 shows mean MPV values
of brucellosis patients on acute and after treatment phase
of the disease compared with controls. There were no
difference in Hb, WBC, PLT and MPV levels between
acute and after treatment phase of brucellosis cases. ESR
and CRP levels in acute phase were significantly higher
than posttreatment results (respectively, p:<0.001,<0.001).
CRP was positively correlated with acute phase Hb (r:
0.230, p:0.042). A negative correlation was found between ESR and MPV values (r:-0.264, p:0.020) in acute
brucellosis patients.
After treatment Hb, PLT, MPV and CRP values were still
statistically different from control cases (respectively,
p<0.001, 0.045, <0.001 and <0.001).
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Table 1. Laboratory parameters of healthy control group and of patients in the acute phase and at the end of the
treatment
Control (n:40)
P
Brucellosis (n:39)
Acute phase
13.16 ± 1.31
7.1 ± 1.3
233.6 ± 58.0
7.84±1.15
15 (5.75-27.25)
7.7 (1.3-45.7)

Hb (g/dl)
WBC (x 109/L)
PLT (x 109/L)
MPV (fl)
ESR (mm/h)
CRP (mg/dl)

After treatment
13.37 ± 1.23
6.7 ± 1.4
232.5 ± 61.3
7.83±0.90
6 (2-12)
3.2 (1.1-9.3)

14.65 ± 1.21
7.0 ± 1.4
259.3 ± 55.6
8.98±0.98
5 (3-10)
3.4 (2.1-10.4)

<0.001
0.868
0.048
<0.001
<0.001
0.001

Table 2. Overall accuracy and ROC analyses of MPV and other inflammation markers to differentiate active brucellosis
from control group
Parameters

AUC

Sensitivity (%)

Specificity (%)

NPV (%)

PPV (%)

MPV
(Cut off: 8.3 fL)
PLT
(Cut off: 274 x109/L)
ESR
(Cut off: 10 mm/h)

0.774

74.4

75.0

75.0

74.4

Overall
accuracy
75.2

0.605

82.1

40.0

69.6

57.1

61.8

0.732

63.2

79.5

68.9

75.0

71.9

CRP
(Cut off: 3.7 mg/dL)
WBC
(Cut off: 6.5 x109/L)

0.502

51.3

77.5

62.0

69.0

62

0.521

61.5

42.5

53.1

51.1

52

MPV: mean platelet volume; PLT: platelet; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; WBC: white
blood cell; AUC: area under curve; NPV: negative predictive value; PPV: positive predictive value
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Figure 1. MPV levels of the patients (at active phase and after treatment) and healthy controls.
MPV: mean platelet volume
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Figure 2. Receiver operating characteristic curveys of MPV and other inflammation markers in acute phase of brucellosis
MPV: mean platelet volume; PLT: platelet; ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; WBC: white
blood cell
The receiver operating characteristic (ROC) curveys of
MPV and other inflammation markers for diagnosis of
active brucellosis were shown in Figure 2. ROC curve
analysis suggested that the optimum MPV level cut-off
points for acute brucellosis was 8.3 fL, with a sensitivity
specificity, NPV and PPV of 74.4%, 75%, 75% and
74.4% respectively (Table 2). In determining acute
disease MPV had highest and WBC had lowest overall
accuracy percent.

Discussion
In this study it was revealed that MPV levels were lower
in acute brucellosis cases when compared with controls.
MPV levels remain low even the treatment completed
successfully.
Brucellosis is a zoonotic systemic inflammatory disease,
particularly in Mediterranean regions. Clinical manifestations include fever, night sweats, anorexia, arthralgia,
weight loss and depression [1, 4, 17]. The human host
response to the bacteria is determined via Th1-mediated
immunity which is primarly managed by activated
macrophages [18,19]. Interferon-gamma (IFN-γ) not only
has a central role in the pathogenesis, it also manages
controlling brucellosis by activating macrophages and
inducing a bactericidal effect by natural killer cells and T
544

lymphocytes.[20] Previous studies reported that IFN-γ
levels were significantly higher in patients with brucellosis than control group [5, 20]. A number of cytokines,
such as tumor necrosis factor-alpha (TNF-α), IFN-γ,
interleukin-1 and 12 (IL-1, IL-12) and other inflammatory
mediators neopterin, chitotriosidase are also secreted by
activated macrophages [18,21]. Although laboratory tools
for diagnosis of brucellosis include culture and serology,
there are also some difficulties in diagnosis and monitoring therapy success. The role of platelets in brucellosis
pathophysiology has not been illustrated yet. In this
setting the main aim of our study was to assess MPV in
acute phase and posttreatment phase of brucellosis with
control group.
Acute phase reactants; CRP and ESR increase in acute
brucellosis cases and decrease to normal levels after
treatment. CRP is a good marker in the diagnosis and in
monitoring the efficiency of the treatment [6,22,23].
However in endemic areas it can be difficult to classify
acute, chronic and recurrent cases of brucellosis.
MPV, the most commonly used measure of platelet size is
a simple marker of platelet function and activation.[24]. It
may be measured by CBC analyzers with no additional
cost and is influenced by inflammation [24]. Increased
MPV levels have been reported in conditions such as
metabolic syndrome, myocardial infarction, atrial
Biomed Res- India 2012 Volume 23 Issue 4
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fibrillation, acute ischemic stroke, Alzheimer’s disease,
diabetes mellitus and acute exacerbation of chronic
obstructive pulmonary disease [9, 10, 13, 25-30]. High
MPV levels were also determined in infectious diseases
such as pulmonary tuberculosis, CCHF and hydatid cyst
disease [12, 31, 32]. On the other hand some recent
studies have investigated lower MPV levels in active
inflammatory bowel disease, rheumatic arthritis,
ankylosing spondylitis, acute pancreatitis and appendicitis
[15, 33-35]. Based on these conflicting studies, it seems
that both high and low MPV levels have a diagnostic and
prognostic value for different inflammatory diseases.
To our knowledge this is the first study depicting
decreased MPV levels in brucellosis when compared with
healthy subjects. Overall accuracy of MPV in predicting
disease was superior compared with other inflammation
markers. The correlation of MPV with ESR is also a
remarkable point. The main reason of decreased MPV in
brucellosis is unclear, but during inflammatory process
IL-1, IL-6, trombopoetin and cytokines play important
role in regulating megakaryocyte ploidy and platelet
number [36-38]. Demirbag et al. reported TNF-α and
IFN-γ levels were higher in acute phase of brucellosis
than control group [5]. In Akbulut et al.’s study TNF-α
and IL-6 levels were found to be higher in patients
compared the values of posttreatment and the control
group [39]. Among from these mediators, IL-6 is thought
to be the major responsible factor for low MPV levels
[33]. Another possible mechanism is considered as; larger
platelets which are metabolically and enzmatically more
active used in inflammatory process and smaller platelets
cause a decrease of MPV [40].
In conclusion our results suggest that MPV is involved in
the pathophysiology of brucellosis and could be a
promising and easily available biomarker in diagnosis
with a low cost. It should not be considered a stand-alone
test for this use due to nonspecificity with other diseases.
Although this is the first report in this topic, further
studies with higher number of cases are needed to
establish the relation between platelet indices and
brucellosis.
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