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Abstract

Background: Context-Plateletcrit is a measure of total platelet 
mass. Values vary depending on mean platelet volume resulting in 
overlap between normal platelets, thrombocytopenia and thrombo-
cytosis. Aims of this study were to record platelet indices in our 
hospital set up and evaluate normal range of plateletcrit which 
could screen thrombocytopenia, thrombocytosis and normal plate-
let count.

Methods: We studied platelet indices in 206 patients using Ad-
via 2120 analyzer. At seven different cut off ranges of Plateletcrit 
the sensitivity and specificity for detecting thrombocytopenia and 
thrombocytosis was calculated.

Results: The average of Mean platelet volume was 9.13 fl, platelet-
crit- 0.23% and Platelet distribution width-56.6% in normal platelet 
counts. Sensitivity and specificity for detection of thrombocytope-
nia at plateletcrit cut off range of 0.20-0.36% is 97 and 80% and 94 
and 98% for thrombocytosis.

Conclusions: In our hospital set up we found that majority of our 
patients with normal platelet count have a plateletcrit within the 
range of 0.20-0.36%. Plateletcrit is an effective screening tool for 
detecting platelet quantitative abnormalities.

Keywords: Plateletcrit; Mean platelet volume; Platelet distribution 
width

Introduction

Some of the important platelet parameters reported by au-

tomated analyzers today are platelet count, the mean plate-
let volume (MPV), platelet distribution width (PDW) and 
plateletcrit (Pct). The platelet indices (MPV, PDW) have 
been found to be clinically useful in distinguishing immune 
thrombocytopenic purpura (ITP) from thrombocytopenia 
caused by underproduction of platelets. Ntaios G and oth-
ers observed that an increased MPV and PDW were seen in 
immune thrombocytopenic purpura [1]. Kaito K and others 
similarly, reported a significantly increased MPV and PDW 
in ITP than in aplastic anemia [2].

An inverse relationship between MPV and platelet count 
have been described in some studies [3]. Giovanetti TV and 
others studied platelet indices in 306 individuals. They ob-
served that the MPV in men was 9.66 ± 0.46 fl and 9.89 ± 
1.40 fl in women. They found significant differences in Pct 
with relation to gender and age [4]. In their study the mean 
Pct for men was 0.24% and 0.28% for women. Wiwanitkit 
studied platelet parameters in 215 volunteers and their re-
ported value for Pct was 0.24 ± 0.05%, 12.79 ± 5.9 fl for 
MPV and 46.79 ± 2.70% for PDW [5]. A reference range of 
10-17.9% for PDW has been described by some observers 
[6]. They conducted their study on 231 blood samples on the 
Pentra 120 ABX hematology analyzer. In Iranians the refer-
ence ranges for platelet count is 237 ± 55.2 × 109/L, 46.9 
± 5.7% for PDW, 0.22 ± 0.05% for Pct and 9.2 ± 2.9 fl for 
MPV [7]. A recent study on the Indian population revealed 
that blood donors from North Eastern India had mean plate-
let count of 132 (range 71 - 267) × 109/L, MPV of 13.1fl (12 
- 21.9), Pct of 0.17% (0.10 - 0.38) and PDW of 17.4 fl (14.9 
- 19.6). The corresponding values in South Indian blood do-
nors were 252 × 109/L (160 - 478) for platelet count, 7.35fl 
(6 - 9.2) for MPV, 0.19% (1.13 - 1.28) for Pct and 16.38 fl 
(15.2 - 18.5) for PDW [8].

In the present study we evaluated platelet indices, with 
emphasis on normal Pct range, in 206 patients visiting a ter-
tiary care hospital in South India. Our patients include peo-
ple from North Eastern India as well as surrounding areas 
in South India. The existence of Harris platelet syndrome in 
North East India is well known. Their low platelet counts 
causes concern among the clinicians while administering 
chemotherapy or undertaking surgical procedures. Hence 
there was an urgent local need for determination of accept-
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able platelet parameters for any patient in our hospital setup 
which was the primary aim of this study.

 
Materials and Methods

   
We collected platelet parameters from 210 EDTA antico-
agulated blood samples. The blood samples were selected 
randomly. All samples were collected by venipuncture and 
processed within an hour of collection in the Advia 2120 
automated analyzer. Three of the samples showed chronic 
myeloproliferative disorder on peripheral smear examina-
tion and were excluded. One sample showed EDTA induced 
platelet clumping and was excluded. Leishman stained pe-
ripheral smears were examined for all cases to rule out pseu-
do thrombocytopenia.

We grouped our cases in to three categories, one group 
with normal platelet count (between 150 - 450 × 109/L), sec-
ond group with thrombocytopenia(less than 150 × 109/L) and 
third group with thrombocytosis (more than 450 × 109/L). 
The averages platelet count, MPV, Pct and PDW for each 
group were calculated. We then divided the 206 cases on 
the basis of Pct. For this, we set seven cut off levels for Pct 
and for each cut off level the truth table was drawn for both 

thrombocytopenia and thrombocytosis. The cut off levels 
were considered useful if the sum of sensitivity and specific-
ity exceeded 170. The cut off levels we used in this study 
were: 0.01 - 0.10, 0.11 - 0.21, 0.22 - 0.32, 0.33 - 0.43, 0.44 
- 0.54, 0.55 - 0.65 and 0.66-0.76%. For these cut off ranges 
Pct values below the lower level of a particular range was 
considered as thrombocytopenia if the platelet number was 
below 150 × 109/L (true positive) and Pct values above the 
higher level of the cut off was considered to be thrombocyto-
sis if platelet count exceeded 450 × 109/L (true positive). The 
receiver operating characteristic curves (ROC) were plotted 
and area under curve (AUC) calculated using Vassar stats 
(online resource).

 
Results

  
Among 206 cases we studied, 106 patients had thrombocyto-
penia, 82 had normal number of platelets and 18 had throm-
bocytosis.

Normal platelet group

In this group there were 53 males and 29 female patients. 

Table 1. Comparison of the Three Groups

Table 2. Pct Cut Off Values With Positive and Negative Cases for Thrombocytopenia

Variable Number Platelet count × 109/L Pct % MPV fl PDW %

Thrombocytopenia 106 72.5 0.09 12.42 63.8

Normal platelet 82 269.3 0.23 9.13 56.6

Thrombocytosis 18 606 0.50 8.3 49.3

Cut off Pct value % True positive True negative False positive False negative Sensitivity Specificity

0.01 - 0.10 1 101 0 104 0.9 100

0.11 - 0.21 68 100 0 38 64 100

0.22 - 0.32 105 65 35 1 99 65

0.33 - 0.43 106 28 72 0 100 28

0.44 - 0.54 106 12 88 0 100 12

0.55 - 0.65 106 6 94 0 100 6

0.66 - 0.76 106 2 98 0 100 2
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The average platelet count was 269.35 (SD- 81.55) × 109/L 
with a range of 150 - 445 × 109/L. Mean Pct was 0.23% (SD- 
0.06) with a range of 0.13-0.43%. The average MPV was 
9.13 fl (SD-1.86) with a range of 6.7-14.7 fl (Table 1). The 
range of PDW was 16.9-76.5% with an average of 56.65% 
(SD- 11.90).

Thrombocytopenia group

There were 81 male and 25 female patients in this group. 
The range of platelet count varied from 2 - 147 × 109/L with 
an average of 72.58 × 109/L (SD-34.34). The average Pct 
was 0.09% (SD-0.04) with a range of 0-0.22% (Table 1). The 
MPV varied from a low 7.4 fl to 24.9 fl with an average of 
12.42 fl (SD- 3.84). Mean PDW was 63.8% (SD- 15.98) with 

a range of 18.5 to 87.5%.

Thrombocytosis group

We had 15 male patients and three female patients with 
platelets above 450 × 109/L. The average platelet count was 
606 × 109/L (SD- 114.3). The platelet count varied from 455 
- 879 × 109/L. The mean Pct was 0.50% (SD- 0.09) with a 
range of 0.36-0.69% (Table 1). The average MPV was 8.3 fl 
(SD- 1.23) with a range of 6.8-11.7fl. The PDW varied from 
33.7-62.7% with an average of 49.36 (SD- 7.21).

It is evident from Table 1 that as we move from throm-
bocytopenia to thrombocytosis group there is an increase in 
platelet count with corresponding increase in Pct. Converse-
ly, the MPV and PDW decrease as platelet count increases.

Figure 1. ROC for thrombocytopenia. Figure 2. ROC for thrombocytosis.

Table 3. Pct Cut Off Values With Positive and Negative Cases for Thrombocytosis

Cut off Pct value % True positive True negative False positive False negative Sensitivity Specificity

0.66 - 0.76 0 190 0 16 0 100

0.55 - 0.65 1 189 0 16 5 100

0.44 - 0.54 6 189 0 11 35 100

0.33 - 0.43 12 189 0 5 70 100

0.22 - 0.32 17 179 10 0 100 94

0.11 - 0.21 17 141 48 0 100 74

0.01 - 0.10 17 68 121 0 100 35
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Tables 2 and 3 show the number of positive and nega-
tive cases at Pct cut off levels of 0.01-0.10, 0.11-0.21, 0.22-
0.32, 0.33-0.43, 0.44-0.54, 0.55-0.65 and 0.66-0.76% for 
thrombocytopenia and thrombocytosis respectively. The 
ROC curves plotted with the above cut off levels (Fig. 1, 2) 
showed AUC of 1 for both thrombocytopenia and thrombo-
cytosis. At the cut off level of 0.22-0.32 (Table 3) the sen-
sitivity and specificity for thrombocytosis (above 0.32%) is 
100 and 94% (together 194) respectively. However, at this 
cut off the sensitivity and specificity for thrombocytopenia 
(Pct below 0.22%) was 99 and 65% (together 164) which is 
not satisfactory.

As none of the cut off levels had acceptable specificity 
and sensitivity we set a new cut off level of 0.20-0.36% and 
the truth tables for this cut off level is represented by Tables 
4 and 5. The sensitivity, specificity for thrombocytopenia 
(below 0.20%) is 97 and 80% respectively (together 177). 
The positive and negative predictive value for detection of 
thrombocytopenia is 83 and 96% respectively. The sensitiv-
ity and specificity for thrombocytosis (Pct above 0.36%) is 
94 and 98% respectively (together 192). The positive and 
negative predictive values for the same are 85 and 99% re-
spectively.

Discussion
  
There are many studies in literature stating normal ranges of 
platelet indices in different geographical locations [4-8]. The 
purpose of our study was to establish cut off ranges of Pct 
for defining platelet quantitative abnormalities in our hospi-
tal set up in Advia 2120 analyzer.

In this study we analyzed platelet indices from 206 pa-

tients. The average MPV in our study was comparable to the 
study by Adibi P (9.13 vs. 9.2 fl) whereas, it was slightly 
lesser than MPV recorded by Giovanetti TV and others (9.13 
vs. 9.6 fl). Wiwanitkit V reported a higher MPV of 12.79 
fl (Table 6). Our observed value for MPV was noted to be 
higher than South Indian blood donors (9.13 vs. 7.35 fl) and 
lesser than Northeast Indian blood donors (9.13 vs. 13.1 fl) 
(Table 6). The observed Pct value was similar to that report-
ed by Giovanetti TV (0.23 vs. 0.24%), Wiwanitkit V (0.23 
vs. 0.24%) and Adibi P (0.23 vs. 0.22%). However it was 
found to be much higher when compared to the study by 
Naina HV (0.23 vs. 0.17 in Northeast India and 0.19 in South 
India). The PDW was found to be higher than in other stud-
ies (56.6% vs. 46.7% in Wiwanitkit’s study and 46.9% in 
Adibi’s study.

With the average Pct we observed in this study, nearly 
46.3% of our patients with normal platelet count would have 
low Pct values. There is significant overlap of Pct between 
thrombocytopenic patients and patients with normal plate-
lets. This is of course due to the variation in MPV which is 
one of the factors affecting Pct. In this study, we found that 
the cut off range of 0.20-0.36% was helpful in distinguishing 
thrombocytopenia, normal platelet count and thrombocyto-
sis with sensitivity of 97% and 80% for thrombocytopenia 
and 94 and 98% for thrombocytosis. This finding indicates 
that plateletcrit can be used instead of platelet counts alone 
to determine if the patient needs platelet transfusions and is 
a useful screening tool for detection of platelet quantitative 
disorders. With varying platelet counts in such conditions as 
Harris platelet syndrome it becomes difficult for clinicians 
to administer chemotherapy or undertake surgical proce-
dures. Pct is a measure of the total platelet mass and may 
come across to be more clinically useful than being just an 

Table 4. Truth Table for Thrombocytopenia at Plateletcrit Below 0.20%

Table 5. Truth Table for Thrombocytosis at Plateletcrit Above 0.36%

Variable Thrombocytopenia absent Thrombocytopenia present

Positive 20 101

Negative 82 3

Variable Thrombocytosis absent Thrombocytosis present

Positive 3 17

Negative 185 1
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additional value to the laboratory. Can Pct in addition to 
platelet count be used to direct therapies or evaluate surgical 
outcome in future? We hope future studies in this direction 
could resolve this question.
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