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ABSTRACT
Objective: To determine local reference range of platelet indices. compatison it between the two genders and
internationally published ranges.
Study Design: Cross sectional
Place and Duration: Dr.Ishrat elabad Khan Institute of Hematology, Dow University of health sciences. Karachi,
Pakistan, from lstto 31stMarch2014.
Material and Methods: First 10,000 CBC samples coming to our institute during the study period were included
and after a strict inclusion and exclusion criteria only 4202 CBCs were selected for the study. The investigation
was performed in Cell Dyne Ruby. five parts sutomatic hematology analyzer. The CBCs were divided into seven
groups ranging from neonate till 60 years of age. The four platelet parameter including platelet count, PTC
(Plateleterit), MPV( Mean platelet volume) & PDW ( Platelet distribution width) were recorded and transferred to
QPSS version 16, They were calculated for Mean, Median. Mode, Standard deviation in addition to comparison
between genders and international published reference range by applying t-test and calculating significance with
95 % confidence interval.
Results: Following reference ranges were obtained.
MPV — males >18 years 6.69-11.09 fl. b/iw 10-18years 6.06-10.78 fl, females >18 years 6.78-10.43 fl, b/w 10-
18years 6.67--10.70 fl, b/w 1-10 years both sexes 5.21-9.33 fl, b/w 1-11 months both sexes 5.2-8.10 fl and
neonates both sexes 5.8-1011.
PCT-males>18y 0.17-0.29, b/w 10-18years 0.1 7-0.30. b/w 1-10 years both sexes 0.16-0.31, b/w 1-11 months of
both sexes 0.20-0.34 & neonates 0.08-0.33, adult females 0.23-0.30 female b/w 1-10 years 0.18-0.30.
PDW — males >18 years 18.94-21.64, b/w 10-18 years 18.59-21.40, females > 18years 18.84-21.50, b/w 10-
18years 18.61-21.18, b/w 1-10 years both sexes 17.95-20.65,b/w 1-11 months 1 7.86-20.74, neonates 19-22.5.
Conclusion: A local reference range was established with no statistically significant difference between the two
genders except minor variations in platelet counts and MPV. Our results showed slight difference in values from
the internationally published data.
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patient results could be compared and interpreted’.
The reference ranges of these parameters are given
by the manufacturer and may not be valid for that
population. There is no doubt that there should be a
local reference range obtained by these analyzers
in a healthy sample population which should be
well defined, accurate and precise leading to
prompt interpretation of results, thus preventing
unnecessary and costly follow-up laboratory
investigations and medical examination’.
Platelet indices, namely plateletcrit (PCT),
mean platelet volume (MPV) and platelet
distribution width (PDW) are measured, calculated
and reported by the Cell-Dyne Ruby analyzer
from Abbot. PCT is just like Het and informs about
the percentage of volume occupied by the platelets
and is a reflection of platelet count and size. It can
be increased when there are large platelets. MPV
reflects the average size of platelets and is just like
MCYV of'red cell indices and is increased with large
platelets. PDW reflects the variation in size and is
present when there is anisocytosis of platelets.
Platelet indices have a significant role in
assessment of thrombocytopenia and may reflect
the activity of bone marrow, when underproduction
does not lead to increase in MPV and PDW while
peripheral destruction can cause a rise in these two
parameters when the platelets are larger in size
with increased anisocytosis’, thus avoiding bone
marrow procedures for diagnosis of low platelet
counts’. On the other hand PCT and PDW are
helpful in differentiating myeloproliferative
disorders from cases of reactive thrombocytosis ™.
Platelet indices are exerting their
importance in evaluating the thrombotic
tendencies in cases of at risk patients of certain
diseases such as coronary artery disease, diabetes
mellitus, pre-eclampsia. Alzheimer’s disease.
thrombosis, myeloproliferative disorder.
inflammatoryv bowel and renal diseases .
Information regarding platelet indices 1s sparse
in Pakistan and to best of our knowledge we have
not come across anv such study in this part of

world.

MATERIALAND METHODS:

This prospective descriptive study was
conducted in Dr. Ishrat ul Ebad Khan Institute of
Hematology during 1stto 31st March 2014. All the
patients coming for CBC were asked about their
drug and bleeding history including their
diagnosis. Only those samples were selected who
came for routine check up or with mild ailments
and did not have any significant disease, bleeding
& drug history like aspirin, NSAIDs and
anticoagulants. The data of 10,000 samples were
collected but only 4202 were selected for this
purpose. The selection criterion was samples with
normal Hb, RDW, Platelet and white blood counts
for the age and sex of the individual. This sample
size consisted of all age groups (Neonates from
birth till 60 years) of both sexes and all the ethnic
groups. The total samples were divided into seven
groups as follows: Neonates from birth till one
month, Children from more than one month till 12
months, from more than 1 year till 10 years, from
more than 10 to 18 and from more than 18 till 60
years. 2 ml of whole blood sample was taken from
good peripheral vein in EDTA purple top with a
vacutainer and CBC was performed within 3 hrs of
sample collection in Cell Dyne analyzer. Ruby
incorporates (MAPSS) Multi-Angle Polarized
Scatter Separation technology with two
dimensional optical platelet analysis at zero and 10
degrees. The MPV is calculated by the following
formula: MPV (fl) = [(platelet (%) / Platelet count
(x109/1). PCT is the ratio of the platelet volume in
relation to blood volume. PDW is the width of the
size distribution curve in femtoliter (f1)10. The
quality assurance was our daily routine comprising
of three times a day of normal, high and low
commercially prepared controls and documented
as aroutine in Levy Jennings (LJ) chart well within
Westgard rules. All the data was entered in Excel,
Filters were applied to get CBCs with normal Hb.
RDW and transferred to SPS version 16.
Descriptive statistics namely mean, median and
standard deviations were calculated as the data
produced a Gaussian distribution. The difterences
between the male and female groups were
determined by paired t-Test

Journal of Peoples University of Medical & Health Sciences 2014:4(3):135-¢



Nadeem Nusrat, Zaen elabdeen Pahore, Muhammad Akbar Agha, Saima Minhas, Shaheen Sharafat

RESULTS:

Total of 4202 samples from healthy
persons were taken (table-1), 222 were upto ten
years of age, 126 & 2543 males from more than
10-18 years of age and more than 18-60 years
respectively while 117 & 1194 females from
more than 10-18 years of age and more than 18-60
years of age respectively. Following reference
ranges were obtained;

MPV — males >18 years 6.69-11.09 fl, b/w 10-
18years 6.06-10.78 fl, females >18 years 6.78-
10.43 {1, b/w 10-18years 6.67--10.70 fl, b/w 1-10
years both sexes 5.21-9.33 fl, b/w 1-12 months
both sexes 5.2-8.10 fl and neonates both sexes 5.8-
10 f1.

PCT-males >18 y 0.17-0.29, b/w 10-18years
0.17-0.30, b/w 1-10 years both sexes 0.16-0.31,
b/w 1-12 months of both sexes 0.20-0.34 &
neonates 0.08-0.33, adult females 0.23-0.30,
temale b/w 1-10 years 0.18-0.30.

PDW — males >18 years 18.94-21.64, b/w 10-18
years 18.59-21.40, females > 18years 18.84-
21.50, b/w 10-18years 18.61-21.18, b/w 1-10
years both sexes 17.95-20.65, b/w 1-12 months

DISCUSSION:

The sample was divided into various age
groups, their distribution produced a -Gaussian
distribution Each group had mean, median mode,
SD, minimum and maximum values of the platelet
parameters Table-2. From newborn till 10 years of
age we included both genders in common while
from 10 years onwards, as the people enter puberty,
they were divided into male and female groups as
the parameter values may change according to sex.

Platelet count increased from neonatal
period and reached their peak before completion of
first year and then started decreasing to 350 after
the first year and by the end of 9th year reached to
their lowest but normal value of 296 +- and this
value was sustained till 60 years of age. The same
trend from neonatal period till 60 years of life was
seen in PCT and PDW. MPV decreased from birth
till end of first year and then started increasing from
this period till 10 years and then remained stable at
an increased level from neonatal period till 60 years
of age Platelate count was higher in neonates but
lower after first year and this trend was followed
for rest of age limit. On comparison with other

Table-1.

17.86-20.74, neonates 19-22.5.

studies It was noted that our local values

Comparison of local platelet values with the published values

Total n=4202 | Local Plat count x10% | Local PCT Local MPV(fl) Local PDW %
Published count x10°1 | Published PCT | Published MPV(fl) | Published PDW
Neonate n 36 | 150-456 0.08-0.33 5.8-10 19-22.5
200450 7.4-104
Children n 62 | 284-608 0.20-0.34 5.2-8.10 17.86-20.74
>Im-12m 250-7 50 7.4-10.4
Children n 124 | 238-462 0.16-0.31 5.21-9.33 17.95-20.65
>12m-10y 250-550 7.4-10.4
Female n 117 | 294-337 0.18-0.30 6.67-10.70 18.61-21.18
>10y-18y 150-450 0.23<0.24 7.4-10.4 10.0-17.9
Female n 1194 | 220-352 0.23-0.30 6.78-10.43 18.84-21.50
>18 y--80 vy 140-440 0.23-0.24 7.4-10.4 10.0-17.9
Male n 126 207-385 0.17-0.30 6.06-10.78 18.59-21.40
>10y-18y 150-450 0.23-0.24 7.4-10.4 10.0-17.9
Male n 2543 209-341 0.17-0.29 6.69-11.09 18.94-21.64
>18 y-60 y 140-440 0.23-0.24 7.4-10.4 10.0-17.9

Lubin BH, “Reference Values in Infancy and Childhood— Hematology of Infancy and Childhood™
Nathan DG, and Oski FA 2nd ed, Philadelphia PA, WB Saunders Co 1981, 1552-74.

Miller. Normal Value and Examination of Blood: Perinatal Period, Infancy, Childhood and
Adolescence.”Blood Diseases of Infancy and Childhood, 5th ed, St Louis, MO: CV Mosby co.

1984,21-36.

Novak RRW, “Red Cell Distribution Width in Pediatric Microcytic Anemias,” Pediatrics, In press.
Laboratory Reference Range Study, BCH, Adult values, 1996 HE1A.696
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Table-2. Platelet values according to age and gender
Neonates 3MD>12m Children Female Male Female adult Male
1-10y 10-18 y 10 18 y adult
Mean | SD Mean | SD Mean | SD Mea | SD Mean | SD Mean | SD Mean | SD
n
Plat | 289 | 167 |446 | 162 |350 | 112 | 297 |85 296 |93 |286 |66 296 | 29
PCT | 0212 | 0123 | 0285 | 0083 | 0284 | 007 |0.24 | 0058 | 024 | 006 | 024 |0062 |024 | 06
5
MPV | 7.9 2.1 665 | 145 |7.27 | 208 |8 227 |84 231 |89 214 |841 |23
PDW | 208 | 175 |19.30 | 144 |[193 | 135 |20 128 | 199 |14 [2017 130 |199 |14
Table-3 Statistical significance in platelet values between the two genders
Female Male P-Value Female Male P-Value
10-18 yrs 10-18 yrs >18 yrs >18 yrs
Plat 297 +- 85 296 +-89 286 +- 66 296 +- 89 ’
count 1.62
PCT 0.245+-0.059 | 0.24 +- 0.06 0.24 + -]0.24+-0.06
0.062 g
MPV 8+-227 8.4 +- 231 89+-214 |841+-23
0.39
PDW 20+-1.28 199+-14 2017 + -{199+-14
1.30 1.18

nearly the same but sometimes differ slightly..
From the neonatal till 10 years of age, we could
not come across any study regarding PCT and
PDW values and so they could not be compared
with them. 10 years onwards both PCT and PDW
were higher while MPV values were slightly
lower in our study till the age of 10 years and then
showed an upward value since that age till 60
years of age. Table-3 shows gender comparison
in our study with only minor variation in the
values but statistically, there was no significant
difference.

These values are of immense importance
in a clinical setting where a rapid working and
provisional diagnosis is to be made and decisions
about further investigations and treatment are
sorted out.

Different studies have been done in
various diseases. It has been shown that there is
significant change in platelet indices preceding
the development of microvascular angiopathy in
diabetes mellitus""”. Pre-Eclampsia is also a
condition in which platelet indices show
significant changes especially in MPV". These
indices have also proved their value in patient
suffering from unstable angina, myocardial
infarction and undergoing per-cutaneous
angioplasty in addition to predict the prognosis
after such procedures™".

Neonatal septicemia is also accompanied
by alteration in platelet count and indices and can
be helpful in diagnosis and in predicting
prognosis .
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CONCLUSION:

This is the first time, that normal local

reference range of platelet indices has been
established in our population, which despite of
minor variations do not differ significantly from
other studies and may be quiet helpful in clinical
settings particularly in evaluation of many
disorders like thrombocytopenia, stroke risk in
diabetes mellitus, Pre-Eclampsia, unstable
angina, myocardial infarction, post therapeutic
cardiac procedures and neonatal septicemia.
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