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What is recurrent miscarriage?

3 consecutive miscarriages
*Very distressing »
*Occurs over 1-2 years Try again
*Increasingly desperate for Happy pregnant

baby
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30 blood tests
3% couples trying for a baby Few week later

*600,000 births in UK per year Recover Pain, bleeding
«18,000 couple in UK per year loss
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Historical perspective

» Definition RM: 3 consecutive pregnancy
losses before the 20" weeks
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 RM rate 0.153 = 0.3-0.4%.
* The actual prevalence of RM is 1-3%

WARWICK



Karyotypical abnormality

» High (29-57%) in RM population
« Stern et al., 1996,
« Ogasawara et al., 2000,
« Carp et al., 2001,
« Stephenson et al., 2002
» Same rate recurrent and spontaneous
miscarriage
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Introduction

» Anti-thrombotic
— Aspirin
— Heparin

* Hormonal
— Progesterone
— thyroxine

* Immunotherapy
-IVIG
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One treatable cause APS

« ACA
— IgG, IgM

* Lupus anticoagulant
— DRVVT

— Platelet neutralisation
— 2 +ve tests six weeks apart
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Pathophysiology APS

* First trimester
— Placental histology
— not thrombosis or infarcts

e I CAKNIAY At Al NDNNND\
et \QUUlUl CL al., LUUQ}

— Lack of trophoblast invasion
* (Sebier et al., 2002)

e Second trimester
— Placental thrombosis is identified
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Antithrombotic

— APS
— Cochrane review Empson et al., 2010
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Analysis 3.1. Comparison 3 Heparin (LMW and unfractionated) and aspirin versus aspirin or IVIG,
Outcome | Pregnancy loss.

Review: Prevention of recurrent miscarmiage for women with antiphospholipid 2ntibody or lupus anticoagulant
Compansore 3 Hepann (LMW and unfractionated) and aspinn versus aspirin or WIG
Cutcome: | Pregnancy loss

Study or subgroup Heparn/aspirn Control Risk Ratio Wweight Risk Ratio
niN /i M-H Random,35% Cl M-H.Random,35% Cl

| Heparin (LMW and aspinn wersus aspinn alone
Farquharson 2002 1451 | 347 1 1000 % 078 [039, 1.57]
Subtotal (95% CI) 51 47 100.0 % 0.78 [ 0.39, 1.57 ]
Total evert= | | (Hepann/aspinin), |3 (Control)
Heteropeneity: not applicable
Test for overall effect: 7 = 070 (P = 049)
red aspirin versus VIG

2 o 1 MA o

Tricks 2003 319 921 —l— 1000 % 037[Q.12 1.16]

Subtotal (95% CI) 19 21 ——— 100.0 % 0.37[0.12,1.16 ]
Total event= 3 (Hepannfaspinn), ¥ (Control)
Heterogeneity: not applicable

Test for overzll effect Z = 1.70 (P = (L0BY)

3 Hepann {unfractionated) and aspinn versus aspinn

Kutteh 19962 525 14725 —— 70% 036015 084]
Aai 1997 13045 1645 —- 730 % 0.50 [ 0.30, 0.84 ]
Subtotal (95% CI) 70 70 - 100.0 % 0.46[0.29,0.71]

Total evert=z |8 (Hepann/aspirin), 40 (Control)
Heterogansity Tau? = Q0; Chi® =044, df = | (P = 051} P =0.0%
Test for overzll effect Z = 345 (P = Q00057)
1 1 1

ol az o5 I

Favours treatment Favours comtrol




HEPARIN ON TROPHOBLAST
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Inflammation and APS
. ACA
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Figure 1.

Cn':l]:ﬂr:mcnt cascade. Schematic diagram of the three complement activation pathways and
the products they generate. From Hughes Syndrome, 2™ Edition, Khamashta, MA (Ed.), 2006,
page 3496, chaper 31, by Girardi, G and 5almon, J, Figure 31.1. With kind permission of
apringer Science and Business Media



INFL AMMATION
TISSUE DAMAGE
FETAL DEATH
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« LMWH inhibited this
— Salmon et al., 2007
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Trophoblast surface

* Protein C Pathway on surface of trophoblast
— Human and mouse
— Thrombomodulin, tissue factor, annexin V

* Factor V leiden mice
— Fetal loss without thrombosis
— Alteration proteins C pathway on surface
trophoblast

— Defective trophoblast development
« Sood et al., 2007

— Fetal leiden status

WARWICK



APCR resistance

Dawood et al., 2008
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Fetal genome

* Mutation carriage in either partner equally
important in predicting miscarriage
— Jivrai et al., 2006
 Hutterite population

— No increase in loss in MTHFR, FVL

— Children of carriers deficit of FVL therefore more
losses of fetus with FVL
— Seirra and Stephenson 2006
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Idiopathic first trimester miscarriage and
heparin

— Canada, Laskin et al 2008 N=88
* included APS, thrombophilia, antinuclear antibodies
* Asp: 78% V asp+LMWH 79%

— Metanalysis Cochrane -2009
- n=189, ldiopathic
« Asp 81% v placebo 81%
* Asp 82% v LMWH 84%

— Netherlands N=299, Kaandorp et al 2010
* Included idiopathic, thrombophilia, excluded APS
« Asp: 62% V asp+ LMWH 69% v placebo 67%

— Scotland, SPIN, N=294, Clark et al., 2010
* Included idiopathic, thrombophilia, excluded APS
« Standard care 80%V asp+LMWH 78%
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Aspirin

* Netherlands study
— Placebo v aspirin
— Absolute risk that causes miscarriage is 5.2
—Cl (-6.1-16.6)

— Kaandorp et al 2010
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Remaining questions

» Heparin and aspirin work second trimester
loss?

* Type and dose?
* Recurrent IVF failure?
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Progesterone

Analysis 1.3. Comparison | Progestogen versus placebo/no treatment, Qutcome 3 Miscarriage (women
with previous recurrent miscarriage only).

Review: Progestopen for preventing miscamage
Comparisort | Progestopen versus placebo/no treatment

Outcome: 3 Misarmage (women with previous recurrent miscarmage onby)

Shudy or subproup Progestogen Plzacabo Petny Oidds Ratin Waight Peto Odds Ratio

) T+ Peto, Froeed 35%. Cl Peto, Fixed, 5% Ol

H-Zibdeh 2005 1782 | 4148 — 465 % 037 [ Q15,090

Goldzieher 1964 15 410 L A5 % 036 [ 004, 299 ]

Le Vine |964 4715 Br15 — 184 % 034 [ Q.0B, 144 ]

Sweyer 1953 w7 920 —& 261 % D44 013, 146]

Total (95% CI) 130 93 - 100.0 % 0.38 [ 0.20,0.70 ]
Total event= 23 (Progestopen), 35 (Facebo)

Heteropeneity: Chi = Q08, df = 3 (P = 0.99); I =0.0%
Test for overzll effect Z = 3.10 (P = (0020)
1 1 1 1

ool al | 4] 100
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Sub clinical hyopthyroidism

Reid et al., 2010

Analysis 1.3. Comparison | Levothyroxine versus no treatment, Outcome 3 Miscarriage (first trimester).
Review:  Interventions for dinical and subdinical hypothyroidism in pregnancy
Compansort | Levothyrosine versus no treatment

Cuteome: 3 Miscarmiage (first trimester)

Study or subgroup Levothyromdane Mo treatmeant Risk Ratic Waight Risk Ratic
N AN M-H Fixed 95% C| M-H Fieed 95% CI

Negro 2006 57 8158 —l- 1000 % 025 [ 0.06, 1.15]
Total (95% CI) 57 58 — 100.0 % 0.25 [ 0.06, 1.15 ]

Total event= 2 (Levothyroxine), 8 (Mo treatment)
Heterogeneity: not applicable
Test for overzll effect £ = 178 (P = Q075)
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Immunotherapy

e Porter et al 2010 Cochrane
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Analysis 3.1. Comparison 3 Trophoblast membrane immunization, Qutcome | Live birth rate.

Review:  Immunotherapy for recurrent miscamiage
Comparisor: 3 Trophoblast membrane immunization

Outcome: | Live birth rate

Study or subgroup reatment Comirof Peto Oidds Ratio “Waight Peto Odds Ratio
niis ni Peto,Fixed %5% Cl Peto,Fixed, %5% C
Johinson 1991 g7 14720 —— 1000 % Q40 [QII, 1.45]
Total (95% CI) 17 20 T — 100.0 % 0.40[0.11,1.45]
Total event=s & (Treatment), |4 (Control)
Heteropeneity: not applicable
Test for overzll effect Z = 140 (F = 0.14)
L L L L
ar o s o1 2 510
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Analysis 4.1. Comparison 4 Intravenous immune globulin, OQutcome | Live birth rate,
Review: Immunotherapy for recurrent miscamiage
Companszort 4 Intravenous immune globulin

Outcomes | Live birth rate

Study or subgroup Treatment Control Peto Odds Ratio Peto Odds Ratio
/N N PetoFixed 95% C1 Peto Fixed 95% C

Cauchi 1991 ol ol 00[00,00]
Christiansen 1995 B/14 218 T — 345 0.3 1895]
Christiansen 2002 13729 13729 —— 100 [ 0.36, 279 ]
Coulam 1995 10721 719 S A 154 [ 045,531 ]
German RSAIVIG 1994 20133 2131 j; 074 [ 027,203 ]
Jablonowska 1999 1722 15/19 091 [021,393]
Perino 1997 622 20024 —— 054[0.14,218]
Stephenson 1998 817 713 T 077 [0.19,3.18]
Total (95% CI) 159 144 0.98 [ 0.61, 1.58 ]

Total everts 92 (Treatment), B5 (Control)
Heterogeneity, Chit = 172 df = & (P = 071} F =0.0%
Test for overall effect: 7 = 008 (P = 0.594)




Cochrane Porter 2010

* “A specific assay to diagnose immune-

mediated early pregnancy loss and a
reliable method to determine which
women might benefit from manipulation of
the maternal immune system are urgently
needed”
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Secondary RM
Stephenson et al., 2010

iviG Control :
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Staphanson &t al 1uauEs i o 5} 11 —iil 194 (D32-1176) 1%
e LA & b e 135 MHNTER Mk
SE0NETE0N 8L . LUy [Rx] 3% ] ) 254 ] 3 F NI e T Ha
Overall® 44 28 5 ; _'F*— | 144 (069- 3487 100%

02 05 1 2 5
Didds Hahio

Figure 2 Meta-analysis of live birth rates in randomized placebo-controlled trials of IVIG for idiopathic secondary recurrent miscarriage. *P = 0.503.
TTest for heterogeneity: y*(2)=0.17, P=0.918.
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Uterine Natural Killer cells in womb lining
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Patient who had ten miscarriages
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Predict outcome?

High peripheral NK  Normal peripheral NK Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
5.1.1 Recurrent Miscarriage
Emmer et al 7 14 0 8 35.9% 17.00 [0.82, 350.60] T &—
Subtotal (95% CI) 14 8 359%  17.00 [0.82, 350.60] e
Total events 7 0

Heterogeneity: Not applicable
Test for overall effect: Z = 1.83 (P = 0.07)

5.1.2 infertility

Thum et al 6 21 7 30 64.1% 1.31[0.37, 4.68] t
Subtotal (95% CI) 21 30 64.1% 1.31 [0.37, 4.68]

Total events 6 7

Heterogeneity: Not applicable
Test for overall effect: Z = 0.42 (P = 0.67)

Total (95% Cl) 35 38 100.0% 3.29 [0.28, 39.34]
Total events 13 7

ity 2 - Chi2 = - - -2 = 60° k + t t d
Heterogeneity: Tau2 = 2.08; Chi2 = 2.48, df = 1 (P = 0.12); I2 = 60% 0.01 01 1 1 100

Test for overall effect: Z = 0.94 (P = 0.35) Favours experimental Favours control
Test for subaroup differences: Not applicable

High peripheral NK  Normal peripheral NK Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
8.2.1 Recurrent Miscarriage
Aoki et al 17 24 9 44 39.7% 9.44[3.01, 29.68] —
Emmer et al 5 17 3 7 31.7% 0.56 [0.09, 3.44] - &
Subtotal (95% CI) M 51 71.3% 2.51 [0.16, 40.29] e
Total events 22 12

Heterogeneity: Tau? = 3.42; Chi2 = 6.67, df =1 (P = 0.010); I> = 85%
Test for overall effect: Z = 0.65 (P = 0.52)

8.2.2 Infertility

Matsubayashi et al 3 7 2 21 28.7% 7.13[0.88, 57.55] T =
Subtotal (95% CI) 7 21 28.7% 7.13 [0.88, 57.55] e
Total events 3 2

Heterogeneity: Not applicable

Test for overall effect: Z = 1.84 (P = 0.07)

Total (95% CI) 48 72 100.0% 3.55 [0.60, 21.03] —
Total events 25 14

o . A _ _ o \ \ \ )
Heterogeneity: Tau2 = 1.73; Chiz = 6.87,df =2 (P = 0.03); 2= 71% b.01 0:1 1'0 100'

Test for overall effegt: Z=1.40(P= 0'1,6) Favours experimental Favours control
Test for subgroup differences: Not applicable



Predict outcome?

High endometrial NK  Normal endometrial NK Odds Ratio Odds Ratio

Studv or Subaroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Quenby et al 5 10 2 11 441% 4.50[0.63, 32.29] - &
Tuckerman et al 4 15 15 36 55.9% 0.51[0.14, 1.91] —
Total (95% CI) 25 47 100.0% 1.33[0.16, 11.11] —~
Total events 9 17

iy 2 _ . 2 _ _ _ <12 — B9° | } } |
Heterogeneity: Tau? = 1.64; Chi2 = 3.24, df =1 (P = 0.07); I? = 69% 0.01 01 1 10 100

Test for overall effect: Z=0.27 (P = 0.79)

Favours experimental Favours control
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Success in control group

Kutteh 1996  APS aspirin 44%
Rai 1997  APS aspirin 42%
Farquharson 2002 APS aspirin 72%
Laskin 2009 RM -all aspirin 78%
Cochrane 2009 idiopathic Aspirin 82%
heparin placebo 81%
Kaandorp 2010 idiopathic Aspirin 67%
placebo 62%
Clark 2010  idiopathic Intensive 80%
care
El-Zibdeh 2005 idiopathic placebo 70%
Cochrane IVIG 2010 |diopathic control 60%
Stephenson 2010  secondary placebo 62%
Quenby 2010  Endometrial placebo 50%
raised NK

cell
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Conclusions

* New treatments are need prevent
recurrent miscarriage

» Role of Heparin is limited
» Aspirin may cause harm
* Progesterone needs a further trial

» Need to identify high risk groups suitable
for appropriate therapies
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