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Increased MPV Is Not a Significant Predictor for Preeclampsia
During Pregnancy
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Background: Preeclampsia, defined as the
presence of hypertension and proteinuria,
is usually related with maternal and neona-
tal adverse effects. However, the exact pre-
dictor of preeclampsia is still lacking. Even
though there are some conflicting data,
mean platelet value or MPV, that is, platelet
ratio with or without Doppler velocimetry
was determined as highly sensitive markers
for preeclampsia. We aimed to investigate
the utility of MPV in prediction of preeclamp-
sia. Methods: Seventy-four preeclamptic
pregnant women (21 in mild, 53 in severe
preeclampsia groups) were included in the
study. To assess the difference of MPV be-
tween preeclamptic, normal pregnant, and
healthy control rather than mild and severe
preeclamptic pregnant women, we included
in the analysis 31 healthy pregnant women
and 35 healthy nonpregnant women.
Results: Mean age of the preeclamptic pa-

tients was 25.3 (17–38) years. Platelet lev-
els were higher in mild preeclampsia (group
1) than severe preeclampsia (group 2),
whereas alanine aminotransferase (AST),
hemoglobin, and hematocrit level was
higher in group 2. MPV levels were found to
be similar in groups 1 and 2, MPV level in-
creased from healthy control to preeclamp-
tic women (P = 0.003). MPV:platelet ra-
tio was similar according to the severity
of preeclampsia (P = 0.123). Doppler ve-
locimetry did not add an additional benefit
to predict preeclampsia or its severity. Con-
clusion: Our results showed that MPV level
was higher in the pregnant than the control
group. However, MPV did not differ both be-
tween mild and severe preeclampsia, and
preeclampsia and non-preeclamptic preg-
nant women. J. Clin. Lab. Anal. 26:403–
406, 2012. C© 2012 Wiley Periodicals, Inc.
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INTRODUCTION

Preeclampsia, defined as the presence of hypertension
and proteinuria during pregnancy, is a serious disorder
that cannot be cured without delivery. Preeclampsia is
usually related with maternal and neonatal morbidity
and mortality. Preterm delivery and growth retardation
are the most common adverse effects of preeclampsia (1).
On the other hand, preeclampsia may progress to severe
preeclampsia or eclampsia, which is attributed to higher
rate of stillbirth (2). Besides the well-known risk factors as
advanced age, presence of hypertension before pregnancy
or diabetes mellitus or overweight, positive self-history or
family history of preeclampsia, nulliparity was also de-
clared as a significantly risk factor for preeclampsia (3).
Despite of the articles focussing on preeclampsia and its
pathogenesis, the exact pathogenetic mechanism and a
novel treatment method preventing preeclampsia are still
unknown. Because of the higher mortality and morbidity
rates seen in severe preeclampsia than mild form, predict-

ing the severity of the ongoing disease is important for
both maternal and neonatal complications (2, 3).

Mean platelet volume (MPV) is a marker of platelet
function provided by complete blood count analysis.
However, in a daily practice most of the physicians take
into consideration the platelet count while ignoring MPV
values (4). It is widely accepted that a small increase in
platelet aggregation seen in normal pregnancies is com-
pensated with increased platelet synthesis, and MPV is
more sensitive marker than platelet counts to define this
early changes (5, 6).

In the recent years, it has been shown that MPV increase
reflects the increase of severe inflammatory process, such
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as Crohn’s disease, rheumatoid arthritis, chronic hepatitis
B, metabolic syndrome, and myocardial infarction (7, 8).
There are conflicting data on the importance of MPV
predicting preeclampsia (9–12). On the other hand, pre-
diction of the severity of preeclampsia is also necessary
due to high morbidity and mortality rates (2). So, we
aimed to investigate the risk factors of preeclampsia and
the possible role of MPV predicting preeclampsia and its
severity.

MATERIAL AND METHODS

Between January 1 and December 31, 2006, among
26,090 pregnancies, all the preeclamptic pregnant women
admitted to Zekai Tahir Burak Women Health Hospital
were included in the study. For the diagnosis of preeclamp-
sia, the criteria were as follows: Arterial blood tension
higher than 140/90 (via two separated measurement in
6 hr) and proteinuria (higher than 100 mg/dL in spot
analysis twice, or higher than 300 mg in 24 hr collect-
ing urine) (13). All the demographic data and labora-
tory analysis of the patients were collected retrospectively
from the digital database of the hospital. To assess the
difference of MPV between preeclamptic, normal preg-
nant, and healthy control rather than mild and severe
preeclamptic pregnant women, we included in the analysis
74 primigravid preeclamptic women, 31 healthy pregnant
women and 35 healthy nonpregnant women.

Definition of severity criterion of preeclampsia (with
presence of at least one parameter) (13) is as follows:

� Mean arterial blood pressure higher than 126 mmHg.
� Proteinuria (5 g/24 hr).
� Oliguria (500 mL/24 hr).
� Cerebral or visual symptoms.
� Pulmonary edema or cyanosis.
� Epigastric or right upper quadrant pain.
� Elevated liver function tests (twofold greater than the

normal ranges).
� Thrombocytopenia (<100,000/mm3).
� Fetal growth retardation.

The statistical analyses were performed with SPSS 15
computer-based program (Chicago, IL). Data were ex-
pressed as mean ± standard deviation (SD). Kruskall–
Wallis and Mann–Whitney U tests were used for group
comparisons. Statistical significance was accepted at a P-
value of less than 0.05. The calculated statistical power
was 0.72.

RESULTS

Seventy-four primigravid women were diagnosed for
preeclampsia. The patients included in the study were

divided into two groups according to the severity of
preeclampsia. Group 1 consisted of mild preeclampsia
(N = 21), and group 2 consisted of severe preeclampsia
(N = 53) (Table 1).

Mean ages of the preeclamptic patients were 23.8 ±
5.4 and 24.5 ± 4.9 years in groups 1 and 2, respectively
(P-value 0.577). Body mass index values before the preg-
nancy and the amount of gaining weight during the preg-
nancy did not differ between the two groups (P values 0.72
and 0.36, respectively). Severe preeclampsia was seen al-
most 2 weeks earlier than mild preeclampsia (P < 0.001).
The laboratory analysis of both groups was shown in
Table 1. Platelet levels were higher in group 1 than group
2, whereas alanine aminotransferase (AST), hemoglobin,
and hematocrit levels were higher in group 2. MPV
levels were found to be similar in groups 1 and 2,
however, MPV level increased from healthy control to
preeclamptic women (P = 0.003). In MPV, platelet ra-
tio was similar according to the severity of preeclampsia
(P = 0.123).

We also used Doppler velocimetry to assess the role of
altered values in predicting severity of preeclampsia in
35 preeclamptic patients. A total of 71.4% of the mild
preeclamptic patients had normal Doppler velocimetry
profiles; in contrast, 60.7% of the severe group had al-
tered Doppler velocimetry (P-value 0.207). MPV values
reached significance between the normal and abnormal
Doppler profiles (P-value 0.024) (Table 2).

DISCUSSION

Even though there are some conflicting data, the impor-
tance of MPV count predicting preeclampsia was already
shown (9, 10, 14). On the other hand, von Dadelszen et
al. found that MPV: platelet ratio is more sensitive than
MPV alone in predicting preeclampsia-related adverse
maternal outcome (11). The increase in MPV occurs be-
fore any change in platelet count (14). Moreover, Dundar
et al. showed that MPV increase during pregnancy, but it is
more prominent in cases developing preeclampsia (9). In-
vestigators described two different cutoff values, one was
8.5 fL (with a sensitivity of 78% and specificity of 86%)
to determine risk of preeclampsia and the other was 10
fL (femtolitre) (with a sensitivity of 45% and specificity
of 89.7%) to define the chance of unfavorable neonatal
outcome (the necessity of severe oxygen support) (9, 15).
A combination of reduced platelet count and elevated
MPV has a sensitivity of 90% and specificity of 83.3%
in predicting preeclampsia (16). On the other hand, Cey-
han et al. claimed that the importance of MPV predicting
preeclampsia may be due to some methodological mis-
takes (12). Our study revealed that both MPV:platelet
ratio and MPV alone were not criterion to predict sever-
ity of preeclampsia or the risk ratio of preeclampsia. But
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TABLE 1. Baseline Characteristics, Laboratory Analyses, and Adverse Effects of the Primigravide Preeclamptic Patients

Group 1 (mild preeclampsia) Group 2 (severe preeclampsia) P-valuea

Mean ages ± SD 24 ± 4 24 ± 5 0.30
BMI, before the pregnancy (kg/m2) 24 ± 4,21 23.9 ± 4.2 0.72
Week of the pregnancy at the diagnosis 37.2 ± 3.4 35.1 ± 4 <0.001
Amount of the gaining weight during the pregnancy (kg) 14.8 ± 5.7 14.3 ± 5.5 0.36
Hemoglobin (mean mg/dL ± SD) 11.8 ± 1.9 12,7 ± 1.7 <0.001
Hematocrit (mean % ± SD) 35.9 ± 5.5 38.1 ± 5.6 <0.001
Platelet (mean /mm3 ± SD) 228.000 ± 72.600 197.000 ± 103.000 <0.001
MPV (mean fL ± SD) 9.5 ± 1.0 9.3. ± 1.22 0.688
PTZ (mean ms ± SD) 11.8 ± 0.8 12.1 ± 5.8 0.62
Fibrinogen (mean g/L ± SD) 506 ± 120 491 ± 138 0.28
LDH (mean U/L ± SD) 611 ± 252 867 ± 520 0.18
AST (mean U/L ± SD) 25 ± 9.7 91.2 ± 8.7 <0.001
Blood urea nitrogen (mean ± SD) 26 ± 9.8 32 ± 15 <0.001
Maternal complications,b N (%) 8 (6.4) 83 (29.8) <0.001
Neonatal complications,c N (%) 35 (28.6) 164 (55.5) <0.001

aStatistically significance accepted as <0.05.
bMaternal complications consist of HELLP, eclampsia, acute renal failure, abruption placenta, and atonia.
cNeonatal complications consist of prematurity, meconium aspiration, increased hematocrit value, and exitus.

TABLE 2. The Relation Between Doppler Velocimetry Alter-
ations According to the Severity of Preeclampsia

Normal Doppler Abnormal Doppler P-
velocimetry, velocimetry, value*

velocimetry, N (%) velocimetry, N (%)

Mild preeclampsia 5 (71.4) 2 (28.6) 0.207
Severe preeclampsia 11 (39.3) 17 (60.7)
MPV (mean fL ± SD) 8.95 ± 0.94 9.81 ± 1.05 0.024

*Statistically significance accepted as <0.05.

our results showed that MPV level increases during the
pregnancy.

A group from Italy determined that Doppler velocime-
try alterations are correlated with MPV changing in two
consecutive studies (15,17). We also checked out the utility
of Doppler velocimetry to predict severity of preeclamp-
sia. We determined that most of the severe preeclamp-
tic patients had abnormal Doppler velocimetry, whereas
mild preeclamptic patients had normal profile. However,
this difference did not reach significance (P-value 0.207)
(Table 2). The same investigators also showed that MPV
values were higher in preeclamptic patients compared
with normal group. Even though MPV values were simi-
lar in both group, our study showed an unexpected results
with higher MPV values in mild preeclamptic group rather
than severe one (Table 2).

Similar to the literature, our study showed a higher ce-
sarean, maternal, and neonatal morbidity and mortality
rates in severe preeclampsia than mild form (2, 3). There-
fore, not only predicting preeclampsia, but also the sever-
ity of preeclampsia should be important. Our study added
new data to the literature as mentioned above that MPV

value may play a role in predicting high preeclampsia risk,
whereas it has no role in distinguishing between mild and
severe preeclampsia.

Even though the recent studies claimed that MPV in-
crease is usually followed by a decline in platelet, in our
study platelet decreasing reached to significance between
two groups, in contrast to MPV and MPV; platelet ratio
remained similar in both groups (11).

Because our center is a referral hospital, most of our
patients were included in the severe preeclamptic group.
A total of 72.7% of the patients in group 1 were referred
from abroad, whereas only 28.3% in group 2. Because
of this, the ratio of severe-to-mild preeclampsia did not
give epidemiological data of our country. The other lim-
itation of our study was the less number of the patients
for the analysis of MPV. The ideal way is to calculate
MPV soon after taking the blood sample; however, be-
cause of a retrospective design of our study, we were not
able to standardize this issue. On the other hand, although
our study was performed retrospectively, its results can be
more useful for the physicians. And of course, the antico-
agulant agents used in the collecting tubes may have effect
on MPV value.

In conclusion, our results showed that MPV level in-
creased during the pregnancy. However, it has no role
in distinguishing between mild and severe preeclamp-
sia or does not have a chance of potential predictor for
preeclampsia progression.
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