Assessment of Platelet Aggregation Function in Women
with Unexplained Recurrent Miscarriage

Ohesis
Submitted for Partial Fulfillment of Master Degree
in Obstetrics & Gynecology

By

Wafaa Khaled Mohamed Abdelaleem
M.B.B.Ch Ain Shams University, 2009
Resident of Obstetrics & Gynecology
at Shobra General Hospital

Supervisors

Prof. Khaled Hassan Swidan

Professor of Obstetrics & Gynecology
Faculty of Medicine — Ain Shams University

Dr. Wessam Magdi Abuelghar

Assistant Professor of Obstetrics & Gynecology
Faculty of Medicine — Ain Shams University

Dr. Thab Adel Gomaa

Lecturer of Obstetrics & Gynecology
Faculty of Medicine — Ain Shams University

Ain Shams University
2017






o,

Ac&noweedéments

First and forever, thanks to Allah, Almighty for giving me
the strength and faith to complete my thesis and for everything else.

I would liRe to express my sincere gratitude to Prof. Khaled
Hassan Swidan, Professor of Obstetrics eI Gynecology, Faculty of
Medicine — Ain Shams University, under his supervision, I had the

honor to complete this work, I am deeply grateful to him for his
professional advice, guidance and support.

My deep gratitude goes to Dr. Wessam Magdi
Abuelghar, Assistant Professor of Obstetrics & Gynecology,
Faculty of Medicine — Ain Shams University, for his invaluable

efforts and tireless guidance and meticulous supervision throughout
this work,

I would like also to thank Dr. thab Adel Gomaa, Lecturer of

Obstetrics e Gynecology, Faculty of Medicine — Ain Shams University,
for the efforts and time he has devoted to accomplish this work,

I can’t forget to thank Dr. Nihal Saad El-Kinawy,
Consultant of Clinical Pathology, Faculty of Medicine, Ain Shams

University, for her cooperation and great efforts in the laboratory part
of this worR,

Last but not least, I like to thank all my Family, especially my
Parents and my Husband, for their Rind care, help and

encouragement. I would like to thank my patients, who were the
corner stone of this study.

W\ Wafaa Kfaled Mohamed Abdelaleem

y




Contents

List of Contents

Subject Page No.
List of Abbreviations...........ccccoviee i [
List Of Tables .....ooovviieii e v
LiSt Of FIQUIES....oiiiiiee e vii
o (0] (0o | PSR
INErOdUCTION ..o 1
AIM of the WOrK........cooiiiiiii e 5

Review of Literature

Recurrent Pregnancy LOSS.......ccccovvvirienieiieanieesiieanns 6

Platelets and Platelets Function Assessment............. 70
Patients and Methods...........cccooviiiiiii e, 92
RESUITS ..o 99
DISCUSSION ..ttt 113
Summary and Conclusion ..........ccccceeeiiiiiiee e, 121
Recommendations ..........cceeeviiviee e 124
RETEIENCES ... coii it 125

Arabic SUMMANY ..., —_




List of Abbreviations

List of Abbreviations

Full-term

ACA
aCL
ACOG
ADP
ANA
APS
AUC
BMI
cAMP

cMPs
Coll

COX
DAG

DNA
EPI
ESHRE

- Arachidonic acid

- Anticardiolipin antibody

- Anticardiolipin antibodies

: American College of Obstetricians and Gynecologists
: Adenosine diphosphate

- Antinuclear antibody

- Anti-phospholipid syndrome

: Area under the curve

: Body mass index

: Cyclic adenosine monophosphate
: Confidence interval

: Circulating microparticles

: Collagen

: Cyclooxygenase

. Diacylglycerol

: Degree of freedom

: Deoxy ribonucleic acid

: Epinephrine

. European Society of Human Reproduction and Embryology




FCcR
FSH
Gal-1
G-CSF
Gd

GP
GPL
hCG
IDO

IL
IP3
IVE
IVIg
LDA
LH
LMP
LMWH
LPD
LTA
MA
MHC

List of Abbreviations

: Fragment, crystallizable region
: Follicle stimulating hormone

: Galectin-1

: Granulocyte colony-stimulating factor
: Glycodelin

: Glycoprotein

: G phospholipids (GPL),

: Human chorionic gonadotropin
: Indolamine 2-3 deoxy-genase

: Immunoglobulin G

- Interleukin

- Inositol triphosphate

- In vitro fertilization

. Intravenous immunoglobulin

. Low-dose aspirin

- Luteinizing hormone

. Last menstrual period

: Low-molecular-weight heparin
- Luteal Phase Defect

- Light transmission aggregometry
: Maximum clot amplitude

: Major histocompatibility complex




MPA
MPL
NK
NO
ocC
OPC
OR
PAR
PCOS
PFA
PGH
PGI2
PIBF
PKC
PLA,
PLC
PPAR
PPP
PRL
PRP
RCOG
RM

List of Abbreviations

: Microtitre platelet aggregation

: M phospholipids

- Natural killer

- Nitricoxide

- Oral contraceptives

- Outpatient clinic

- Odds ratio

: Protease activated receptor

: Polycystic Ovary Syndrome

: Platelet function Analyser-100

: Prostaglandin H

: Prostacyclin

: Progesterone-induced blocking factor
: Protein kinase C

: Phospholipase A2

: Phospholipase C

: Peroxisome proliferator-activated receptors
: Platelet poor plasma

: Prolactin level

: Platelet rich plasma

: Royal College of Obstetricians and Gynaecologists

: Recurrent miscarriage




List of Abbreviations

ROC : Receiver-operating characteristic
RPL : Recurrent pregnancy loss

SD : Standard deviation

SPSS . Statistical package for social science
ThXA2 : Thromboxane

TNF-a, : Tumor necrosis factor alpha

TRAP : Thrombin receptor activating peptide
TSH : Thyroid stimulating hormone

X : Thromboxane

uNK - Uterine NK

VEGF : Vascular endothelial growth factor
vVWF - von Willebrand factor

.



List of Tables

List of Tables
Table (1): Proposed evaluation of women with recurrent
MISCAIMTIAGE ..ottt 41

Table (2): Comparison between patients with unexplained
recurrent miscarriage and control group regarding
demographic characteristiCs. ..........ccccvervvrerieeesiiieennnn. 99

Table (3): Parity of patients with unexplained recurrent
miscarriage and control group ........cccceevveiiveeneeenieennne. 100

Table (4):  Miscarriage number among recurrent miscarriage
OFOUP. ettt e e e e e e a e e e e e nnenees 100

Table (5): Comparison between patients with unexplained
recurrent miscarriage and control group regarding
hormonal profile. ... 102

Table (6): Comparison between patients with unexplained
recurrent miscarriage and control group regarding
antiphospholipid syndrome markers. ..........c.ccceeevveenne. 103

Table (7): Comparison between patients with unexplained
recurrent miscarriage and control group regarding
fasting blood Sugar...........ccccocveiiie e 104

Table (8): Comparison between patients with unexplained
recurrent miscarriage and control group regarding
platelet aggregation response to ADP...........ccccccveeene. 105

Table (9): Comparison between patients with unexplained
recurrent miscarriage and control group regarding
platelet  aggregation response to  different
concentrations of Arachidonic acid. ............ccccccvevneee 106

Table (10): Receiver-operating characteristic (ROC) curve
analysis for the value of the platelet aggregation
response to ADP and AA for discrimination
between patients with recurrent miscarriage or
normal CoNtrolS ... 108




List of Tables

Table (11): Diagnostic characteristics of platelet aggregation

0.309% AA > 37.0 (best cut off value)...............c........ 110
Table (12): Correlation between platelet aggregation response
to 0.309 mg/mL AA and miscarriage number ............. 111

Table (13): Comparison  between miscarriage number
regarding platelet aggregation response to 0.309
MQ/ML AA N CASE GrOUP.....eeeririeireiiiieniiesiee e 111

oL



List of Tables

List of Figures

Figure (11):

Figure (1): Karyotypes of 2 women with recurrent
MISCAITIAQE. vvveeivvieeeiiiie e et et e e 13
Figure (2): Etiology of recurrent pregnancy loss. APS,
antiphospholipid antibody syndrome..................... 24
Figure (3): Septate uterus in a woman with recurrent
Pregnancy 0SS, .....cooveiiriiiniiie e 29
Figure (4): Bicornuate uterus in a woman with recurrent
Pregnancy loSS.......oovvviiiiii i 29
Figure (5): Rotterdam criteria and diagnostic algorithm of
PCOS .o 36
Figure (6): Simplified schematic shows the complexity of
the platelet........ccoovviiiie e 72
Figure (7): The role of cyclooxygenase-1 in thromboxane
(TX) synthesis and the inhibitory action of
ASPIMIN oo 83
Figure (8): Whole blood aggregometer.............cccvvveeevivveeeennnnne 88
Figure (9): Misscarriages number among recurrent
MISCAITIAge grOUP .vvvveeeeerrereeeiiireeeeesiteeeeesnneeeeas 101
Figure (10): Parity in patients with unexplained recurrent

miscarriage and control group. ........ccccceveeriennen. 101

Mean platelet aggregation response to ADP in
patients with recurrent miscarriage and
controls. Error bars represent the standard
error of the mean (SE). .......cccooveeviiiiie e, 105

1173



Figure (12):

Figure (13):

Figure (14):

List of Tables

Mean platelet aggregation response to 2.5
mg/mL AA, 1.25 mg/mL AA, 0.625 mg/mL
AA, or 0.309 mg/mL AA in patients with
repeated miscarriage or normal controls. Error
bars represent the standard error of the mean
(SE). oo 107

ROC curve for the value of the platelet
aggregation response to ADP and AA for
discrimination between patients with recurrent
miscarriage and CONtrolS..........ccocceevvevieniiennnnn. 109

Comparison between number of miscarriages
regarding platelet aggregation 0.309 mg/mL
AA N CASE GIOUP...cevvieiiieiiree i 112

P, [ XX



Abstract

Abstract

Background: Spontaneous abortion is the most common complication
of pregnancy and is defined as the passage of a pregnancy prior to
completion of 20 weeks gestation. Aim of the Work: The aim of this
study is to evaluate the platelet aggregation function in women with
unexplained recurrent miscarriage. Patients and Methods: his study
was an observational case control study which included sixty non
pregnant women recruited from Recurrent Miscarriage (RM) outpatient
clinic (OPC) of Ain Shams University Maternity Hospital in the period
from July 2016 till November 2016. Results: This study showed that
there was statistical significant difference between both groups
regarding aggregation response 0.309 mg/mL AA (P value = 0.009).
However, there was no statistical significant difference regarding
aggregation responses to other concentrations (2.5 mg/mL AA, 0.625
mg/mL AA, 0.17 mg/mL AA, 1.25mg/ml) (P value = 0.871, 0.533,
0.257, 0.704 respectively). Conclusion: It was concluded that patients
with a history of unexplained recurrent first trimesteric pregnancy loss
have greater platelet aggregation to submaximal dose of AA (0.309mg/ml)
compared to control group. Recommendations: It is recommended to
improve a prothrombotic state in unexplained recurrent miscarriage group
by using antiplatelet drugs such as aspirin + LMWH as an empirical
rationale in management of this clinical condition. It has been thought that
it is necessary to assess platelet aggregation function in patients with
unexplained recurrent first trimestric miscarriage.

Key words: spontaneous abortion, gestation, pregnancy, unexplained
recurrent miscarriage, platelet aggregation
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Miscarriage is one of the most common complications of pregnancy , with
recognized miscarriage affecting approximately 15-25% of all conceptions ,
recurrent miscarriage is defined as three or more consecutive pregnancy
losses affects approximately 1% of all couples(Branch et al,2010;
Jauniaux et al.,2006).

The risk of having spontaneous miscarriage for the first time is about 15%,
And the risk is at least doubled in women experiencing recurrent

miscarriage(Gupta et al., 2007).

The etiology underlying recurrent miscarriage includes anatomic,
endocrine, immunologic, microbiologic and hematologic causes. In spite of
the advances in the investigation for miscarriage, more than 50% of women

with recurrent miscarriage remain unexplained (Flood et al., 2010).

There has been accumulating evidence over decades that some cases of
“unexplained” recurrent miscarriage are caused by exaggerated hemostatic
response and placental vascular thrombosis, thrombin-antithrombin
complexes, circulating microparticles ,and performance of thrombo-
elastography in the unexplained recurrent miscarriage population. ( Van
Horn et al., 2004).




