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l. Introduction platelet volume (MPV), and platelet distribution width
(IDW) w'hich are parameters determirred iogether irr

automatic CBC prohles; they sre related to platElcts'
morphology and proliferati,on kinetics (10, I l) .

The normal platelet concentration in the blood is between
150, 000 and 300, 000 per microliter. Young platele* which
arc rccently released by megakaryocytss, are larger and

denrer and undergo renrodelling while in circulation, in part
by shedding some oftheir sufice componarts- The presence

of large platelets in a scenario of low platelet cqunts may
reflcc,t a disturt ance in the skps of platelet production. The
properties of lalge platelets may reflect unique attributss of
pla&elei3 re€enlly released from bone marrow or proplalelets
pmduced undcr acceleratEd or abnormal productio!
conditions(l).

Ars€ssEert of plrtelet Iuncfion
Bleeding risk doesn't depend on the platelet number alone
(2) . It is also determined by the platelet flruction atrd
tumover. A number of tests are available (3) for the
cvaluation of platelet fimction however they lack validatiotr
for bleeding risk stratification in thrombocytoponia. For
example, the mean platelet voturne (MPV) *,trich can be
determined by automated hernatology equipment (4) is a

measurc of thr ptarla size. Inviao tssting bas shnun that
lsrBe aDd imssture plstBlsts smear morB octive than smdl
or older platclcts (5, 6) .

Platclet indices are biomarkers of platelet acti
allow extensive clinical investigations focusing
diagnostic and prognosdc vaiues in a variety
without bringing extra costs of more
inve€tigations. These include plateletcrit

Volu

Meatr plrtelct volumc
The volume ofplat€l€ts in the bloo&trcam is hstcrogrneous,
aud their structures and metabolic functions differ according
to their morphology. Typically, the average mean platel€t
cell volume is 7.2-l 1.7 fL in healthy subjects. The analyser-
calculated measure of thomboclte volume, the MPV, is
determined directly by analysingthe platelet distributio.r
curve, which is calculated fiom a log transformation of the
plaekt volume distributior curve, to yield a grometric mean
for this parameter in impedaace rechnology sysiems (i2) .

MPV is the mode of the measurcd platelet volume in some

optical systsms (ll).

Th€ MPV is d€t€rmhed in the bone marrow megakaryocye.
Tte platelet volume is found to be associated with cytokincs
(tkombopoietin, interlerkin-6 and interleuk{t-3) which
regulate megakaryocyteploidy and plfltelet rumber ard thus
result in &eproduction of larger platelets. When platrlct

Foduction is decreased, young plalelcts become largel and
more active, and IVIPV increase (5) Increased MPV
indicates production ratc and platrlct activatiotl (14)
During acrivation, platelets' shapes change iiom biconcave
discs to spherical, and a pronounced pseudopod formation
occurs that leads to MPV increase during platelet activation.

ological conditions, MPV is inversety proportional
court, which is associatcd with h"rnostasis

e and preservation of constant platelet mass (15)
that increased prcduction of platelets is

by a reduction in their mean volume. It is also
large thromboc)rtes show a gtealE, con0cn, of

bution CC Bnder
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Platelea lndlccs
Modem haematology analysers in routine diagnostic use,
make use of impedance counting or optical light scatter
cormting techniques to measurc platelet irdices (PI) (7-9).



International Journal of Science and Research (IJSR)
ISSN;2319-7064
sIrE (202j28,7.942

cell granules, display higher expression of adhesion
molcculcs, and undcrgo fastcr activation, which rcsults in
platelet hlperactivity and increased risk of clot formation.
Elsvated MPV correla;lcs with increased platelet
aggregatiou, enhanced slmthesis, ,.nd release of
thromboxane TXA2 and p-thromboglobulin ( l3) .

Prediction of hemorrhagic diathesis in tkombocytopenia by
m6an platelet volume, a study conducted in thc Departrort
of Haematology, Hadassah University Hospital, Jerusalem,
lsrael, showcd rhat the meau platelet volum€ of patienls with
hemorrhagie tandency was significantly lower (5.52 + SD
0.7 fl-) thair that ofpaticnts without thcsc tendencies (7.87 *
SD 1.75 fL) p<0.01). In cases of severe thrombocytopenia
(--2Ox lOe/l platclcts) hcmorhagic cpisodcs wcrc frcqucnt;
however, the ftequency of bleeding was cotrsiderabty lower
in casss iu *lrich the rnean plaelet volume $?s higher than
a suggested cut-offpoint of 6.4 fL (16) -

Ia a similar study dont elnoog paticats in whom gold
thqapy was institut€d, there was no significant difference
Hween the pre-tr€auneot values of MPV and those of
patients receiving gold therapy. One patient developed a
hemorrhagic diatbesis with bleeding Aom multiple sircs and
required a platelet transfusion- The MPV in this patient nas
significantly lorer during the thrombocytopenic episode
(5.5 (SD 0.1) IL) compared with the other rhrombocytopenic
paticnts *'ithout hcmonhagc (l 1.2 (3.5) JL; p-<O.001) (17).

Thc relationship bctwecn MPV and bleeding risk is also
cvidmt from a surdy done among Denguo paticnts ia Sudan.
MPV lwels wers lowfl in dengue fever patients con{rared
to controls ard signi{ieant with blccding (p <0.0a6) (t8).

The interaction ofthe pirieieas .nd leirktxytes has also been
studied and determined ttre role of platelets in inflarnmation
and atherogenesis. Hmce the MPV can also be used as

marker for risk of atherogenes is.

2. Methodology

Diagnosed cases of thromboclrtopenia, receiving treatment
as inpatieut and ouhatient basis in the department of
General Medicine at Amala Institutc of Mcdical Scicnces,
Thrissur, werc monitorcd daily for btccding manifcstations
and daily hsmogram done to monitor the platelet coun6 and
mean platelet volume. The sh.rdy was conductcd &om
February 2021 to Febn:ary 2022.

Pati6nt6 with congcdtal haernorrhagic disordcrE" *]lormal
coagulation tests (PT, lNR, aPTT), being heated with
snticoegulant drugs or antiplatelct drugs, who wcre
recaiving platelet transfusions and those with platelct counts
<20, 000/ttl- or wtosE mean platelet rrolrun€ caonot b€
determined were excluded from the study. A total of 260
pahents were inctuded in the study.

Blood samples wcre collectcd from thesc patients daily and
collected into EDTA in a concentation of lmglml- All
satnples were ptocessed in Becknrar Coulter coullter

Volume 12 I

Sysmex counter within I hour of collecting. Patients were
chcckcd daily for hacmorrhagic diathcsis: thcsc cxhibiting
aay positive signs of bleedirg underwent routine coagulation
studies-PT, INR, a PTT, those not exhibiting positive signs
were followed up for I week.

Stetlrticrl .n lyiis
P yalue < 0.05 was considercd sratistically significant. Data

using SPSS software, V.22. (SPSS I. IBM SPSS Statistics
Version 22 Sratistical Software: Core System Users' Guide.
SPSS Inc.2014.)

3. Results

A total of 260 subjects w€re corside.cd into th€ study, Out
of the 260 people in whom the study was done, ll9
(45.71%) werc males and l4l (Y.2fW urctc fcnzlcs. Thc
age of pafticipants in thc study varicd from 15 y"ars to 89
ycars with the mcan bcing 48.54 ycars.

Trble l: Descriptive analysis ofDiagnosis in the shrdy

Among the various patients undsr the study, the ptatetet
counts ranged from a minirmrm of 25, 000/ cu mm to a
maximum of 2.80 lakhs / cu mrr, the mean being 72.69 x
l0r /cu mm.'Ihe mean platelet volume (MPV) of ihe study
population ranged from 7.29 tl- ra 25.97 fL with thc mean
bcing 10.44.

N{PV i,vith Platelet Coull.s -260

ptatelet cexrnh atrd the MPV, it was tbund
cormts had lower MPV, and as the

MPV dso ircreas€d-

Commous
,l

LiceNed Urder

Diagnosis Frequency Percentage
Dengue 140 53.850/.

ITP 55 21 .15%
LEPTO l9 '1-31./.

l4
sFt 9 3.46%

MDS 8 3.08%
SLE 4 1 .54yd
AML 0.1't%

APLASTIC A 2 0.770/0

CLL 2 o.'t70/o

HLii I
MIS C I 0.38%
VIS A 1 0.38?o

I.TERPES ZOSTER 1 o-3s%
AIHA 1 038%

Platelet Counts MPv (fl_) IGuskal Wallis
Te$ (P vatue)

25-s0 (N:60) 8.03 (7.64 to 8.52)
50-75 lN:r) 10.92 (10.92 to 11.23)

75-l0o {N=78)
l0{L125 (N=27) I l.l6 f10.33 to I 1.63)

150-l7s (N=3) 10.53 (10.19 io 10.59)
275-300 (N=l ) I 1.56 (l 1.56 to 1 1.56)

<0.00 t
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Ftgure 1: Conryarison of MPV with Diagnosis 1N-2691

Patients \,!'ith ITP wele found to have the lowest rnean platelet volume and those w{th Dergue fsver had the highest meau
platelet volume.
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F'igure 2: Bleeding Manifestations in the study population (N:260)

The most common bleeding manifestation observed in the pogdation was pupura (49.23W, followed by ecchymosis
(38.85%) and mucosal bleeds (25.38%).

Teble 3: of MPVwittr Manifestations

Bleeding manifestations were seen with a lower IvIPV

Figure 3 Manifestations with Diagnosis (N-260)

had only 37.14% patientsMore bleeding manifestations were observed in patients with
bone marrow disorders like AML, t-'ML. CLL. MDS and

those with tTP.98.l8% of the patients with ITP had bleeding
manifestations, whereas dengue fever despite constituting
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Bleedirg ManifestatioDs
Yes (N=52) No (N:88)

Mann Whitley U
Test {P Value)MPv{IL)

10.92
(10.92 to I1.23)

11.46
(l t.38 to I l.8l) <0.to1

Table 4: Cornparison of MPV with Bleeding Manifestations
1n fcvs (N-140

Bleeding manifes6tions in dengue fever were seeu itr those
pati€nts witl iowgr MPV-, reilecting the general populatioD
trend.

Table 5: Comparison of MPV wirh Bleeding Manifestations
in ITP 55

Bleeding manifestations were seefl in patients with lower
MPV in ITP padcnts.

4. Discussion

The study was done m daermine whether the Mean Piatelet
Volumc can bc used as predictor of hemorrhagic diathesis in
patifits with thronrbocytopcnia. This was achievcd by
comparing tle said parameter with the platelet counts and
fi e bleediog madfestatioos obsen'ed.

The lowcst platclet cou rotcd was 25, 000ipl aad highcst
wEs 2t0 x l0r/pl, with the mean value b€ing 72.69 *31.26 x
l0'/pl. The nrc-an MPV in ttle study population was
10.4411.82 fl-.

A study was corducted in 945 healthy individuals, age

ranges from l8 to 64 years comhg for voluntary blood
donation in a tertiary care hospital in Gurgaon, lndia. In rhe
study, tLe ucnmal ra[ge for mean platelet volume (MP\f,
was found to be 8-G15.5 fl- (19) , which was courparable
to the findings in our study.

Very low platelet counts were associated with low MPV
nl ch slowly rose as &€ platel€t counts increased md cafie
towards the sormal range when lhe counts were normalised-
In a study conduct€d by Ana M Sanz et al among dengue
patictr ir 2016, it was fouud that MPV increased ftom the
first blood cormt until day six. On the sixth day, MPV hit a

brgh peik that suggest^s an invcrse rclationship u,ith a

platelets decrease, MPV incrcased with rhrombocyopenia
during the critical period and its deciine precedcs platelet
count r€covery (20) .

Prevalencc of bleeding manifestrtlons in paderts with
thrombocytopcnia
Out of the 260 patients studi€d, 145 had bleedfurg
manifest&tions in various forms, These ranged from purpurq
*&ich was the rpst common bleeding Ennifectation,
followed by ecchynroscs, nx.rcosal blecds, msnorrhagia,
r.iotd blcds, cpistaxis. Irracrani&l bled was not &scrvd
any ofthe study population. The hemorhagic manifestations
were seen filorc in thos€ with a lower platelet count, mostly
tess than 60, 000iFL. An impodafi shrdy that describes the
relationship b€tween severe thrombocytopcnia and bleeding

was from 1977, which described a rrmber of
thrombocltopcnic paticnts wifi a varicty of disordcrs.
Significant bleeding rarely occurred wi& plat€let count
lcvcls >30 xl09/L- and rnajor bleeding only occrrrcd when
platelet count levels were<l0xl09il. (21) .

Dirynoci$ rnd blaeding m&nifestrdons
Majority ofthe study population (>5002) had been diagnoscd
with Dergue fevet ad ITP and a few hematological
malignancjs5 and hyper dGrructive cor:ditioos. However
considering each condition individually, the proportion of
patients with bleeding manifestations wcre much higher in
ITP (98.18%) and bone marro{, infiltrativs cdnditions
(89.29%) when compared to Dengue fever (3'1.14%).

Determitrants of bleeditrg manifestations
It was obvious that bleeding manifestations were secn with
lowcr plat€lct coo,rts. Ho}.ever, there E"rc othrr faclors
adding co this. As evidenced by the ambsis, a lowcr mean
platelct volume was associated with incrEascd tisk of
bleeding. The mean MPV for the patients with bleeding
manifestations was foutrd to be 9.78IL (p <0.001i an

opposed to 1l.46fL (p <0.001) ia tirose without bleeding
manifcstations. On comparing individual diagnosis, the
patients v/ith ITP had bleeding at much lower mean MPV of
7.84rL (p=0.M59) than those with dengue (10.92fL; p
<0-ffi1). The proposed normal value of MPV is 7.2 to 11.7

tl-.b in immune thrombocytopeoia, when thc platelets g€rs

destroyed in the spleen, the new platelets lhat are being
formed in dre bone n:arow a,-e larger ones than dre normal
and thus the MPV increases in immure thrombocytopenia.
(22) However, cerain other studies showcd a conflicting
pattem. Io a cross-sectional study conducted in 83
thromboc),lopenic Fatients, All Platelet iodices were
significantly higher in ITP patients (n=33) than in
hypoproductive tkombocytopenic patients (n = 50)
(l<0.0001). The indices were sigrificanlly higher in ITP
pati€nts comparcd to 42 hoal&y conhols (p < 0.0001). Also,
tiere was significant negative correlation between platelet
count and platelet indices in ITP patients, (, < 0.001). (23)

'Prediction of hemorrhagic diathesis in thombocytopenia by
mean plat€let volume', a study conductsd in the D€partment
of Ha6rnatolos/, Hadassah University Hospitd, Jc$sel€.yr,
Israel, showed that the mea! platslet votum€ of paticnts with
hemonhagic tendency was significantty lowcr (5.52 * SD
0.7 fL) than that of patients without these tende[cies (7.87 +
SD 1.75 lL) p<0.01). ln another similar study, conducted
among pati€nts receiving gold therapy, one patient
developed a hemorrhagic diathesis with bleeding from
muhiple sites and required a platelet transfusion. The MPV
in this patient was significantly lower during the
thrombocytopenic episode (5.6 (SD 0.1) IL) compared witb
dre orher rhrombocyopentc patienrs without hcmorrhagc
(11.2 (3.5) fL; p<o-001) (24).

Overall, around J@/o of rhe patien* with blceding
manifestations had a low MPV wt€re3s higher MPV was
noted in 96026

manifestations. e ,I,F
without any bleeding

oa I
m:oVolume 12 Issue 6, Jure 2

www.iisr.net
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Bleeding Manil-estations
Y.r /N=54) No (N=l)

Mann Whimev
U Test (? Value)

MPV (fl-)
7.81

(7.57 to 8.1 l)
E.94

(8.94 to 8.94)
0.M59
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5. Conclusions

1) Around 5U/o of the patients with bleeding
maniftstation had low mean platelet volurqe. A!so, in
arormd 96% of paticnts who did not havs any blccding
manifestations, MPV was formd to be on the higher
side.

2l MPV is inversely proportional to the platelet count.
lower piatelet counts are seen to irc associated with
higher MPV, which gradually decrease as platelet
counts improve.

3) The relationship of MPV with bleeding manifestations
observed in the general population is applicable to the
subpopulation of Dengue fever patients.
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