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Reference Range of Platelet Count in Normal Pregnancy
using Sysmex SE-9500 
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We performed a study on 210 pregnant women to determine platelet reference ranges and to evaluate differences with a control group
of 210 healthy non–pregnant women using the Sysmex SE-9500. During the second and third trimesters of pregnancy a decrease in
platelet count (PLT) occurred but this was not statistically significant. However, during the same period statistically significant
increases were noted in mean platelet volume (MPV), platelet large cell ratio (P-LCR) and platelet distribution width (PDW).  It is
important that haematologists and obstetricians are aware of these different reference ranges during pregnancy.
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Key Words
INTRODUCTION
During normal pregnancy and the puerperium, changes in
blood coagulation and fibrinolysis create a state of hyper-
coagulability1, 2).  The platelets play a pivotal role in the
initiation of the coagulation process.  These phenomena,
probably due to hormonal changes, protect the woman
from fetal hemorrhage during delivery, but also predis-
pose her to thromboembolism3-5).  There is evidence that
platelets play a  substantial role in the pathogenesis of
pre-eclampsia6,7).
For these reasons, changes in platelet count (PLT) are
very important during pregnancy.  In pregnancy many
platelet disorders are found8): thrombocytopenia is the
most common haemostasis abnormality identified, and
this has important implications for mother and fetus and
not inconsiderable anxiety for the doctor and patient9-11).
For the majority of women, the reduction in PLT is
benign and not associated with pre-eclampsia or HELLP
(haemolysis, elevated liver enzymes and low platelets)
syndrome.  
Before the mid-1980s, thrombocytopenia in the non-
hypertensive pregnant patient was considered to be
immune (idiopathic) thrombocytopenic purpura
(ITP)12,13), but after 1988 many reports documented that
during normal pregnancy non-immune reduction in PLT
occurred14).  This appears late in the pregnancy, the PLT
is only slightly reduced and unassociated with any
adverse effect on the fetus.
In HELLP syndrome, on the other hand, PLT are much
lower.  The lower the PLT is, the greater is the maternal
and perinatal morbidity15, 16).
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It is, therefore, important to establish the reference ranges
for platelet parameters during pregnancy using an auto-
mated blood cell analyser.  In view of existing informa-
tion, we performed a study in a large group of pregnant
women.  The aim of the study was to determine reference
ranges for platelet parameters during the three trimesters
of pregnancy, using the Sysmex SE-9500 fully automated
haematology analyser.

MATERIALS AND METHODS
The platelet parameters were measured by the Sysmex
SE-9500 (Sysmex Corporation, Kobe, Japan) fully auto-
mated haematology analyser on venous samples collected
in K3EDTA from 210 non-pregnant women as a control
group and 210 pregnant women in the three different
trimesters of pregnancy.  All women were free from
platelet disorders of any type and in the pregnant group
all obstetric parameters were normal.
The specimens were analysed within 1 hour from vene-
section.  All specimens were analysed in duplicate and
the mean values used for generating the reference ranges.
The parameters analysed included the PLT, the mean
platelet volume (MPV), the platelet-large cell ratio (P-
LCR) and the platelet distribution width (PDW).  
Observations based on the MPV were considered valid
only if the specimens were analysed within 1 hour from
venesection, to avoid the problems occurring when EDTA
collected samples are analysed with impedance systems.
For statistical analysis, Descriptive Statistics and the Student
t-test were used.  Significance was assumed at p<0.05.
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RESULTS
The platelet parameter reference ranges for non-pregnant
women (control group) and pregnant women are shown
in Table 1.
Reference ranges for all Sysmex SE-9500 platelet para-
meters in the three trimesters of pregnancy are shown in
Table 2a; mean values, median and SD are shown in
Table 2b. Between the second and third trimesters statis-
tically significant increases (t-test, p<0.05) in PDW,
MPV, P-LCR occured.  The PLT shows a reduction at
the low decision point of the reference range but this
does not attain statistical significance.
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Platelets (×109 /L )
PDW (fL)
MPV (fL)
P-LCR (%)

Normal non-pre
(reference gro

150 -
9 -
6.8 -

13.0 -

Platelets (×109/L)
PDW (fL)
MPV (fL) 
P-LCR (%)

First (I) trimester of 
pregnancy

(n= 70)

125 - 325
9.7- 16.4
9.2- 12.4

18 - 46

Platelets 
(×109/L)
PDW(fL)
MPV(fL)
P-LCR(%)

Mean ±2SD

225.51 ±100.48

13.11 ±3.36
10.86 ±1.68
32.16 ±14.18

Median

222.00

12.75
10.70
30.65

Mean

223.66

13.11
10.80
31.71

First (I) trimester of 
pregnancy

Secon

* Statistical significance p<0.05
** Statistical significance p<0.01

Table 1 Reference ranges for platelet paramete
nant women

Table 2a Reference ranges for platelet paramete

Table 2b Mean±2SD and median of Sysmex SE-
trimesters of pregnancy
The behaviour of the means and medians of all platelet
parameters in the three trimesters of pregnancy are
shown in Fig. 1.

DISCUSSION
Changes in PLT are very important during pregnancy: in
fact many platelet disorders8) occur and a reduction in
PLT is the most common.
This study defines specific reference ranges for platelet
parameters in pregnant women as measured with Sysmex
SE-9500.  We observed differences between the control
−

gnant women 
up, n= 210)

350
17
9

43.0

Pregnant women 
(n= 210)

110 -340
9 - 17
9 - 12.7

17.3- 48.0

Second (II) trimester 
of pregnancy

(n= 70)

111 -335
9.3 - 16.8
9 - 12.6

16.7 - 46.7

Third (III) trimester 
of pregnancy

(n= 70)

78 - 346
9 - 19
9 - 13

18 - 50

Median

213.00

12.65
10.70
30.90

Mean± 2SD

212.09 ± 135.44

14.14**± 4.98
11.13* ± 2.04
34.41* ± 16.46

Median

207.00

14.10
11.20
35.25

 
±2SD

±112.9

±3.76
±1.84
±15.04

d (II) trimester of 
pregnancy

Third (III) trimester of 
pregnancy

rs in healthy non-pregnant women and in preg-

rs in women in the three trimesters of pregnancy

9500 platelet parameters in women in the three
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Fig. 1 Mean and median pattern of all platelet parameters in the three trimesters of pregancy
group and pregnant women.  We analysed these differ-
ences in each of the three trimesters.  The differences
between first and second trimesters were not statistically
significant, however between second and third trimesters
differences were statistically significant for PDW, P-LCR
and MPV.  It would appear that during pregnancy there
occurs an increase in the heterogeneity of human
platelets caused by increased numbers of larger platelets.
The larger platelets seem to be more reactive than the
smaller ones17).
The PLT showed lower reference values than the control
group but this was not statistically significant.
In conclusion, our study defines specific reference ranges
for platelet parameters in each trimester of pregnancy.
As can be seen, there are differences compared to healthy
non-pregnant women.  It is very important that haematol-
ogists and obstetricians are aware of these differences,
because deviations from reference range templates could
indicate the emergence of complications.  
Using these trimester specific reference ranges abnormal-
ity can be defined more accurately and promptly.  At the
moment the clinical significance of deviation from the
defined reference is being studied in our pregnant popu-
lation.  This has important implications for both mother
and fetus and for the classification of severity of pre-
eclampsia (PET).  
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