(‘\&Jﬁ i ffect nf r(ﬂuma from e_a
Vo Benepuncture and
g\niwnagulani (hoice an -
Jlatelet @ ount and anhtnm

Thesis submitted for partial fulfillment of the Ma‘»sier L
Degree in Clinical and Chemical Pathology

Presented by / L hﬂ;
Dene Spop A, Hhattad
B, B, 1994 SYSEE

Bin OBhanms Ubniversily

Under the supervnsjon of o

Pror. Dr. NEHAIET M. AzMY ABDEL KERIM
Brofessor of Glinical and Ghemical Rathology
cStacully of Cledicine-Ain Obhams Lbniversity

Pror. Dr. SALWA M. AMIN ABOU EL HAna
! Brofessor of Clinical and Ghentical Ratholo
NP gy
\ S . e
@‘a‘aﬂ/{cp of SMedicine-Ain OBhans Lniversity
*D:ftéMOHAMED AMIN M. MEKKAWY
Lecturer of Glinical and Ghemical Rathology
cStacully of CMedicineAin Obhams University

p
L FACULTY OF MEDICINE
A AIN SHAMS UNIVERSITY o
g 1997 e

Central Library - Ain Shams University



Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



SO SIOSUSEEERSSENSEESECSECUNson
Dedication.. ...

to the person who inspived me all

my life, saccificed a lot and veceived

pery little; to whom words are not

enough to erpress any
gratification.......

TR ARR

Nium,

Thant pou a0 much fou evevything!!

gragnRnnnnanaRazRRRRRRTRARRRRN D

nazRRRARRRRRRIRRRRRRARRRA

+3-1-1-1.1

(s ffededefodofof g fodeg g fadofefofofeofgefofeofoff-g-g-g:f-]

Central Library - Ain Shams University



Central Library - Ain Shams University



Acknowledgment

My deepest gratitude and sincere feelings are fo
be expressed towards Prof. Nehaiet Abdel Kerim, who
brought this work to light and guided me all through the
way. Without her constant encouragement and
enthusiastic approach this thesis would not have ended
Sfruitfully.  She provided valuable and constructive
criticism and was continuously following and reviewing
my work till the end.

Many thanks to Prof. Salwa Abou El Hana for her
aid and directions in this work especially her final
contribution to it's success.

I am thankful to Dr. Mohamed Mekkawy for his
advise and collaboration.

Very special appreciation goes to Prof. Tarif
Sallam, whose kind advise, constant support and
beneficial remarks were very much inspiring and added
a lot to this study. To him I owe a greal debt, his
creativity, directions and guidance were always up to
point, while his prompit decisions were invaluable.

Dina Khattab
November, 1997

Central Library - Ain Shams University



Central Library - Ain Shams University



st of CGontents

Page #
Abstract i
List of Abbreviations iii
List of Figures y
List of Tables vii
Introduction and Aim of the Work 1
Review of Literature 4
I) Platelet counting and platelet pargmeters 6
1) Piatelet counting and platelet parameter 11
measurements using automated machines
111} Platelet count and size 36
1V) Anticoagulants 60
Materials and Methods 66
Results 70
Discussion 102
Summary 114
Conclusion and Recommendations 116
Appendix 119
References 139

Arabic Summary

Central Library - Ain Shams University



Central Library - Ain Shams University



Abstract

This study was performed on 41 apparently normal
subjects who were not on any medications affecting
platelet parameters nor suffering from hematological
disorders. PC, MPV, Pct and PDW were estimated on an
electronic counter using 2 routine anticoagulants in
hematological practice, namely Naj citrate (9:1) and K;
EDTA (50u, 100u, 200u) over a 24 hour period (at zero
time, 1,2,3 and 24 hours). PC in citrated samples showed
a highly significant decrease all through the tested time,
due to stickiness of platelets to the wall of the tube, while
in EDTA 506u and 100u insignificant decrease in count
was observed all through the tested pertod. Concerning
MPV measurements, these showed insignificant decrease
in citrated samples, while with EDTA a highly significant
increase over time was detected in the 3 different
concentrations due to platelet shape changes from discoid
to spherical. On the other hand, Pct showed a significant
progressive decrease in citrated samples which can be
explained by the associated decrease in count values,
while EDTA 50u and 100u had insignificant effect on Pct
levels. Valucs of PDW revealed a significant decrease in
all concentrations of EDTA with a peak at 3 hours in 50u
samples and at 24 hours in 100u samples, due to the
homogenous inerease in MPV recordings. As regards
citrate, insignificant decrease was obvious all through the
tested period. Finally EDTA 50u and 200u proved to have
a better stability on the 4 platelet parameters than EDTA
200u. Significant inverse correlations were detected
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between PC and MPV in both EDTA 50u and 100u,while
EDTA  200u showed no significant correlation. A
stgnificant correlation was detected between MPV and
PDW in the above 2 concentrations. Student’s paired t-
test was performed for all the values obtained for
statistical analysis. Thus, we conclude from the study that
EDTA 50u and 100u are the Dbest anticoagulants for
platelet parameter estimation, considering 0 time to be
the optimal time interval for readings.
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%:
ACD:
ADP:
ATP:
B-TG:
CBC:
Cl:
CPD:
DNA:
EDTA;
ESR:
S

g/l
Hgb:
hr:

hs:
ICSH:

ITP:

K:
LDH:
MCV:
MD:
mg/mi:
MI:
mmol/i:
MPV:

&ist of Abbreviations

percentage

Acid citrate dextrose

Adenosine diphosphate

Adenosine triphosphate
Beta-thromboglobulin

Complete blood count

Chloride

Citrate Phosphate Dextrose

Deoxy Ribonucleic Acid

Ethylene Diamine Tetraacetic Acid
Erythrocyte sedimentation rate
femtoliter

gram per liter

Hemoglobin

lour

hours

International Council of Standardization in
Hematology

Immune thrombocytopenic purpura
Potassium

Lactate dehydrogenase

Mean corpuscular volume
MicroDiff

milligram per milliliter
Mpyocardial infarction

millimole per liter

Mean platelet volume
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Na:
PC:
Pct:
PDW:
PG:
Plt:
PRP:

rp.m.:

rtp.:
RBC:

RDW:

s:
SD:
U/ml:
n:

ul:

WBC:
WCc:

iv

Sodium

Platelet count

Plateletcrit

Platelet distribution width
Prostaglandin

Platelet

Platelet rich plasma
rounds per minute

room femperature

Red blood cell

Red cell distribution width
seconds

Standard deviation

Unit per milliliter

micron

microliter

Wihite blood cell

White cell count

Central Library - Ain Shams University



&Kist of Sigures

Page #

Figure 1: Coulter method of counting and 13
sizing,

Figure 2: Coulter MD series instrument (front 17
view)

Figure 3: Coulter MD series instrument (with 18
accessory units)

Figure 4: Printout of Coulter Counter model 21
“MicroDiff 18”

Figure 5: Platelet Distribution curve 25

Figure 6: Histogram printout 26

Figure 7. Sweep Flow 27

Figure 8: Platelet Distribution with 29
Interference

Figure 9: Platelet Population (fitted curve, 29
solid line)

Figure 10: PC in citrate and EDTA over 24 87
hours (curve)

Figure 11: PC in citrate and EDTA over 24 87
hours (bar chart)

Figure 12: MPV in citrate and EDTA over 24 88
hours (curve)

Figure 13: MPV in citrate and EDTA over 24 88
hours (bar chart)

Figure 14: Pct in citrate and EDTA over 24 89
hours (curve)

Figure 15: Pct in citrate and EDTA over 24 89

hours (bar chart)

Central Library - Ain Shams University



Figure 16: PDW in citrate and EDTA over 24
hours (curve)

Figure 17: PDW in citrate and EDTA over 24
hours (bar chart)

Figure 18: Correlation between MPV and PC in
EDTA 50u at zero time

Central Library - Ain Shams University

vi

90

90

101



