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TEKRARLAYAN GEBELIK KAYBI — HEPARIN

Akdeniz Universitesi Tip Fakiltesi Perinatoloji Bilim Dali



CANLI DOGUM SANSI

- Fertilize ovum’un canli dogum ile sonuglanma sansi : %30.

- Klinik olarak saptanan gebeligin canli dogum ile
sonuglanma sansi : % 80 — 85.

- Gebeligin kendisi de protrombotik bir durumdur.

EDMONDS DK, LINDSAY KS, MILLER JF, ET AL. EARLY EMBRYONIC MORTALITY IN WOMEN. FERT/L STERIL. 1982;38(4):447—453.
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12-19

20-24

25-29

30-34

YAS'A BAGLI GEBELIK KAYIP RisKi

% 13

% 11
% 12
% 15
% 51

% 93

DE LA ROCHEBROCHARD E,THONNEAU P. PATERNAL AGE AND
MATERNAL AGE ARE RISK FACTORS FOR MISCARRIAGE; RESULTS OF A
MULTICENTRE EUROPEAN STUDY.HUM REPROD 2002;17:1649—56



- Fertilizasyondan sonraki 9 -16. ginler.



- Intervill6z bosluga
dogrudan yapilan
histeroskopi, anne kanindan
ziyade seffaf bir sivi
olduQunu gdstermistir.

- Histerektomi yapilacak
gebe uteruslara yapilan
perfizyon calismalari [VS’ye
anlamh kan akiminin
olmadigini ortaya koymustur.

- IVS’de ki oksijen
konsantrasyonu < 20 mmHg,
ancak 10 — 12. gestasyonel
haftadan sonra artar.

GABBE 2018



TEKRARLAYAN GEBELIK KAYB!

- 2 2 adet ultrasonografi veya histopatolojik inceleme ile ortaya konan gebelik

kaybi

- = 3 ardisik gebelik kaybi (biokimyasal gebelik, yeri bilinmeyen gebelik, vs.)

PRACTICE COMMITTEE OF AMERICAN SOCIETY FOR REPRODUCTIVE MEDICINE.
GREENTOP GUIDELINE 17. RECURRENT MISCARRIAGE, INVESTIGATION AND TREATMENT OF COUPLES. ROYAL COLLEGE OF OBSTETRICIANS AND
GYNAECOLOGISTS,



- 12. gebelik haftasindan daha once , = 3 ardisik gebelik kaybi
olan 587 olgunun incelendigi retrospektif kohort calismasina gére
biokimyasal gebelikler ve yeri bilinmeyen gebeliklerin gelecekteki
gebelikler Uzerine koti etkileri vardir ve bu etkiler intrauterin kayip

gebelikleri ile benzerdir.

KOLTE A, VAN OPPENRAAIJ R, QUENBY S, ET AL. NONVISUALIZED PREGNANCY LOSSES ARE PROGNOSTICALLY IMPORTANT FOR UNEXPLAINED RECURRENT
MISCARRIAGE. HUM REPROD. 2014;29:931-937.



Table 1

Theoretical incidence of recurrent pregnancy loss (RPL) according to the number of
miscarriages used in the definition

No. of Miscarriages Required

to Diagnose RPL Incidence 2
2 1/45

3 1/300

4 1/2000

5 1/13,000

b 1/90,000

7 1/600,000
8 1/4,000,000

Estimates based on a mean sporadic miscarriage rate of 15%.
Incidences calculated as | = prumber of miscarriages (\yhere | = sporadic miscarriage rate of 15%).

Incidences may be underestimated, as the true incidence of RPL is thought to be more than the
theoretical incidence.

SARAVELOS SH, REGAN L. UNEXPLAINED RECURRENT PREGNANCY LOSS. OBSTET GYNECOL CLIN NORTH AM. 2014 MAR;41(1):157-66



Table 2

Theoretical incidence of RPL (2 pregnancy losses) according to maternal age

Maternal Age Incidence of RPL 2
20 1/85

25 1/70

30 1/45

35 1/16

40 1/4

45 1/2

Estimates based on a sporadic miscarriage rates according to maternal age.

Incidences calculated as | = p? (where p = sporadic miscarriage rates for age).

Incidences may be underestimated, as the true incidence of RPL is thought to be more than the
theoretical incidence.

SARAVELOS SH, REGAN L. UNEXPLAINED RECURRENT PREGNANCY LOSS. OBSTET GYNECOL CLIN NORTH AM. 2014 MAR;41(1):157-66



TABLE 27-1 APPROXIMATE RECURRENMNCE RISK
FIGURES USEFUL FOR COUNSELING
WOMEN WITH REPEATED
SPONTANEO HS_._&EDF{TI{:}NE

PRIOR SPONTANEOUS
ABORTIONS RISK (%)

5-110
20-25
215

30

30
30-40

Fomen wi T =
R I th livelborn
infant

LTI O R

Wiomen wirthoour
liveborn infant

Dara from Repan L. A prospective study on sponmaneous abortion. In: Beard TO¥, Shavp
F (eds). Farfy Pregnancy Loss: Mechawisimg aud Tivatwens. London: Springer-Yerlag;

1988, p 22; Wachurton ), Fraser FO Spontancoss aboréon rigks in man: daga Fronm
|-'..-_'|:‘_||_'::||;'I'|||_'|_j'|_'|: higsrories collected in o medical penetie uoic, Awe J Boopr Gener. 19641621,
and Poland B], Miller JB, Jones P e al. Reproducrive counseling in pacienss who have
had a spontanecus abortion, Am f Cbster Gymecol, 1977:127:685.

Recurrence risks are slighdly higher for older women,
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HEPARIN OZELLIKLERs

- Silfatl mukopolisakkaridlerin heterojen bir bilesimidir.
- Indirekt trombin inhibitdridir.
- Endotelyal hiicrelerin yizeylerine ve bircok plazma proteinine baglanir.

- Biolojik aktivitesini endojen bir antikoagilan olan antitrombin Gzerinden
gergeklestirir.

- Antitrombin faktor 2a, 9a ve 10d’yi, bunlarla stabil es-molar kompleksler
olusturarak, inhibe eder.

- Heparin yokluQunda bu yavas bir sirecken, heparin ortamda oldugu zaman 1000
kat hizli reaksiyonlar gergeklesir.

KATZUNG 2018



TABLE 32-1 B COMPARISON OF THE FEATURES OF SUBCUTANEOUS HEPARIN, LOW-MOLECULAR-WEIGHT HEPARIN,

AND FONDAPARINUX

FEATURES HEPARIN LMWK | FONDAPARINUX

Source Biological Biological Synthetic
Mean molecular weight (Da) 15,000 5000 1500
Target Xa and IIa Xa and Ila Xa
Subcutaneous

Bioavailability (%) 30 (at low doses) 90 100

t,, (h) 1-8* 4 17

Renal excretion No Yes Yes
Antidote effect Complete Partial None
Thrombocytopenia <5% <1% <0.1%

*Half-life t,,. is dose dependent; half-life is 1 h with 5000 units given subcutaneously and can extend to 8 h with higher doses.



YMAH VE DMAH

- DMAH’in avantaijlan; yiksek bioyararlanim, daha az doz ihtiyaci ile benzer etkinlik.
- Tekrarlayan gebelik kaybina yonelik aPTT veya anti-Faktor 10a takip 6nerisi yok.

- Yan etkiler; kanama ve heparin-induced trombositopeni’dir.

KATZUNG 2018



HEPARIN - KONTRENDIKASYONLAR

- Heparin-induced trombositopeni

- Hipersensitivite

- Aktif kanama

- Hemofili

- Belirgin trombositopeni

- Intrakranial hemoraiji

- Infektif endokardit

- Aktif tiberkikloz

- GIS ulseri

- lleri karaciger hastalidi, bébrek hastalid

- Disisk tehdidi

KATZUNG 2018



The anti-inflammatory effects of heparin and

related compounds

Edward Young *

Thrombosis Research (2008) 122, 743-752

Potential mechanisms
Heparin-binding proteins

inflammatory activity. The mechanisms responsible
for the anticoagulant effects of heparin are well
understood; those underlying its anti-inflammatory
activity are not. The mechanisms behind the antico-

More than 100 heparin-binding proteins have been
identified and the list is growing [41]. It is not

response. Heparin has been shown to bind acute
phase [42] and complement proteins [43] and this
property may contribute to the anti-inflammatory
activity of heparin.

Heparin and related glycosaminoglycans such as
heparan sulfate play an important role in the
immune system because of their ability to interact
with pro-inflammatory cytokines and chemokines. It

Clinical evidence

The potential of heparin as an anti-inflammatory
drug is supported by several modestly sized clinical
trials in various models of inflammatory disease.
Heparin and related compounds have been shown to
benefit patients with bronchial asthma, ulcerative

colitis and burns.

Heparin and selectin-mediated cell adhesion

There is accumulating evidence that heparin
interferes with the adhesion of leukocytes to the
endothelium. Heparin has been shown toinhibit f-met-
leu-phe-activated (fMLP) neutrophil adherence to
resting endothelial cells [49] while another study
demonstrated that heparin and partially desulphated
derivatives were able to inhibit nonactivated neutro-
phils to platelet activating factor (PAF) stimulated
endothelial cells [50]. Low molecular weight heparin
has also been reported to inhibit adhesion of
neutrophils to endothelial cells [51].

Heparin and nuclear factor kappa B (NF-k.B)

At the molecular level, there is evidence that
heparin and related compounds may exert its anti-

inflammatory effects through the transcription
factor NF-xB. Inflammation is associated with the
coordinated action of a series of cytokine and
adhesion molecule genes. The regulation of these
genes involves nuclear factor kB (NF-kB), a ubiqui-
tous inducible transcription factor. NF-kB is acti-
vated by a vast number of agents including
cytokines, lipopolysaccharide (LPS), UV irradiation,
growth factors, free radicals, oxidative stress and
viral infection [68]. The genes regulated by NF-xB

Heparin and apoptosis



- Bazi in vitro - hayvan ¢alismalari, heparinin terapotik etkisinin, antikoagilan
6zelliklerinden bagimsiz, lokal aksiyonlar ile oldugunu ortaya koymustur.

- Heparin, trofoblastlara antikor baglanmasini inhibe edebilir, kompleman
aktivasyonunu dnleyebilir ve trofoblastik invazyonun derinlesmesine katki saglayabilir.

KUTTEH WH, HINOTE CD. ANTIPHOSPHOLIPID ANTIBODY SYNDROME. OBSTET GYNECOL CLIN NORTH AM. 2014;41(1):113-32



NE ZAMAN ARASTIRALIM ? 2 VS 3

- 2 kayip sonrasinda, gebelik kayip riski : % 24 - 29

- 3 kayip sonrasinda, gebelik kayip riski : % 31 - 33



TEKRARLAYAN GEBELIK KAYB1 (LE 1LiSKiLi
FAKTORLER




KALITSAL TROMBOFILILER

- Kalitsal trombofililer ile trombojenik olaylar arasindaki iliski nettir.

- Kalitsal trombofililer ile gebelik kayiplarinin da icinde bulunduQu kéti gebelik
sonuglari (preeklampsi, iugg, ablasyo plasenta) arasindaki iliski halen tartismalidir.



Table 1. Risk of Venous Thromboembolism With Different Inherited Thrombophilias

Prevalence in VTE Risk Per VTE Risk Per
General Pregnancy (No Pregnancy Percentage

Population (%) History) (%) (Previous VTE) (26) of AIl VTE
Factor V Leiden 1-15 0.5-3.1 10 40
heterozygote
Factor V Leiden <1 2.2-14.0 17 2
homozygote
Prothrombin gene 2-5 0.4—-2.6 =10 17
heterozygote
Prothrombin gene <1 2—4 =17 0.5
homozygote
Factor V Leiden/ 0.01 4-8.2 =20 1-3
prothrombin double
heterozygote
Antithrombin 0.02 0.2-NM.6 40 1
deficiency
Protein C deficiency 0.2-0.4 0.1-1.7 4-17 14
Protein S deficiency 0.03-0.13 0.3-6.6 0-22 3

ACOG PRACTICE BULLETIN 2018
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FAKTOR 5 LEIDEN MUTASYONU

- Normalde Faktor S5a’nin gérevi protrombini, trombine ¢cevirmektir.

- Aktive protein C, Faktor 5’i inaktive ederek kan pihtilarinin ¢cok fazla biyimesini
onler.

- Kromozom 123 nokta mutasyonu sonucunda, sentezlenen proteinin 506.
pozisyonundaki arjinin glutamin ile yer degistirir.

- Bu tek dedisiklik protein C klivaj hattinda distorsiyon yaratarak, Faktdr 5a’nin
Protein C tarafindan inaktive edilmesine rezistans olusturur.

- Benzer sekilde, Faktor 8’'inde protein C tarafindan regilasyonu bozulur.



PROTROMBIN GEN MUTASYONU

- Protrombin G20210A mutasyonu, genin okunmayan 3’ ugundaki guanin’in adenin ile
yer degistirmesi sonucunda olusur.

- Net etki, artmis protrombin okunmasi ve dolasimda artmis kan seviyeleridir.



PAI-1 VE FAKTOR 13

- Tekrarlayan gebelik kaybi ile iliskili gibi gérinen kahtsal bir diger bozukluk, bozuk
plazmin aracili proteoliz gibi gorilmektedir.

- Bu durum trofoblastik invazyon esnasindaki maternal doku remodelling’ini bozarak
dizgin plasenta olusumunu etkileyebilir.

- One sirillen 2 adet polimorfizim vardir;
- Faktor 13 Val34Leu ve
- Plazminojen aktivatér inhibitor 1 (PAI-1) 4G/5G

DOSSENBACH-GLANINGER A, VAN TROTSENBURG M, DOSSENBACH M, ET AL. PLASMINOGEN ACTIVATOR INHIBITOR 1 4G/56 POLYMORPHISM AND
COACINTATION EACTOR YIHT VAL 241EH POTLVMORPHICM. IMPAIRED EIRPINAIVESIC AND EARILY PRECNANCY I NSS 77/ FHEM 92002.40/7).10R1_1NQ4



- Ginimizde 10 adet PAl gen polimorfizmi tanimlanmistir ancak ¢ok azi plazmadaki
inhibitor seviyesini etkilemektedir.

- Transkripsiyona baslanan kisimdan itibaren 675. siradaki baz sirasinda, o kisma bir
adet guanozin insersiyonu/delesyonu 4G /5G polimorfizmi ile sonuglanmaktadir.



- Faktdr 13 Val34Leu allel tasiyicilar + fibrinogen < 300 mg/dL = RPL, OR: 2.9

- Metformin = PAI-1 duzeylerini disurir ve fibrinolitik sorunu olanlarda potansiyel
tedavi adayi olarak gosterilmistir.

VELAZQUEZ EM, MENDOZA SG, WANG P, ET AL. METFORMIN THERAPY IS ASSOCIATED WITH A DECREASE IN PLASMA PLASMINOGEN ACTIVATOR INHIBITOR-1,
TIPOPROTEINIAY AND IMMIINOREACTIVE INSHIIN TEVEIC IN PATIENTS WITH THE PN VOVSTIC NVARY SYNNROAME METARN ICH 1007.A4(A\.AEA_AET



- Urokinaz ve onun reseptéri olan PAI-1, proteoliz ve trofoblastik invazyon ile
maternal doku re-modellinginden sorumlu gibi gozikmektedirler.

- Diger taraftan Nitabuch fibrinoid tabakasinin olusumunda desidual damarlarin
duvarlarinda fibrin birikimii maternal prokoagulan kaskadin aktivasyonu ile olusur.

- Komplike olmayan gebeliklerde denge korunur ancak disiklerde intravenéz kan
pthtililart ve artmis intervilléz doku fibrini, hemostazda bir bozukluk olabilecegine
isaret eder.

- Bu durum, fibrine kovalent olarak baglanan faktdr 13 ve fibrinolitik sistemde
merkezi bir roli olan PAI-1’e dikkatleri ¢cekmektedir.

CRAVEN CM, CHEDWICK LR, WARD K. PLACENTAL BASAL PLATE FORMATION IS ASSOCIATED WITH FIBRIN DEPOSITION IN DECIDUAL VEINS AT SITES OF
TROPHOBLAST CELL INVASION. AM J OBSTET GYNECOL 2002;186:291—6. 18. KUTTEH WH, PARK VM, DEITCHER SR. HYPERCOAGULABLE STATE MUTATION
ANALYSIS IN WHITE PATIENTS WITH EARLY FIRST-TRIMESTER RECURRENT PREGNANCY LOSS. FERTIL STERIL 1999;71:1048—53.
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The PAI-1 gene 4G/5G Polymorphism and Deep Vein
Thrombosis in Patients with Inherited Thrombophilia

‘ ‘ . o ) L ‘ PAl-1:Ag
Maria Tcrfsa _Szflrrgrr- MD, C:riinn_a D_ane_sz.ln_. M_D_. C:rd?ile?ld _Sagglorato. PhID>, ng}ml
M. T. SARTORI ET AL —
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EIG. 1. Genotype distribution of PAI-1 4G/SG polymorphism in patients with inherited FIG. 2. Mean (+ SEM) PAI-1 antigen levels in inherited thrombophilia patients, in idiopathic DVT patients, and
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thrombophilia symptomatic and asymptomatic for DVT and in healthy controls. in healthy controls according to PAI-1 4G/5G polymorphism genotype. *p < 0.001, patients vs. controls.
The ditterent prevalence of 4G/4G and 5G/SG carriers cbserved in symptomatic wp=0.01, 4G/4G vs, 5G/5G thrombophilia patients; »p = 0.04, AG/5G vs, 5G/5G 1hmmbuphiliﬂ patients,

thrombophilia patients vs. controls was significant (¥2 = 6.53, p = 0.01).



Clin Dxp Obste] Gynecol, 2011 38(4)-347-50.

Effects of inherited thrombophilia in women with recurrent
pregnancy loss.

Habibovic Z' Zevbek B, Sanhal C. Eroglu Z, Karaca E, Ulukus M
Author information

Abstract

PURPOSE OF INVESTIGATION: To evaluate the prevalence and effects of inherited thrombophilia
caused by factor VW Leiden, prothrombin G202104 and methylenetetrahydrofolate reducitase
(MTHFR) Ca77 T mutations in women with recurrent pregnancy loss.

METHODS: A study group of 97 women with recurrent miscamiages and a control group of 71
healthy pregnant women were included in the study. Genotype analyses for factor Vv Leiden,
prothrombin G20210A and MTHFR C&77 T polymorphisms were performed by real-time
polymerase chain reaction (RT-PCR).

RESULTS: The frequency of factor Vv Leiden, prothmnombin G202108 and MTHFR Ce7 7T
mutations were similar in both the study and control group . There were eight patients (8.2%) who
had more than one gene mutation in the study group and one patient in the control group {1.4%:).
This difference was not statistically significant. Study group patients (n = 97) were compared in
terms of the number of miscarriages and the abortion week, in addition to being a carrier of factor
YV Leiden and MTHFR Ce&77T gene mutations. No statistically significant correlation was found
between being a factor VW Leiden and MTHFR Ce7 7T mutation carrier with either the number of
miscarriages or the abortion week.

CONCLUSION: Factor Vv Leiden, prothrombin G20210A and MTHFR Ce77T gene mutations are

not individually related with recurrent pregnancy loss. However, combined gene mutation status
may be associated with recurrent miscarriages.



SYSTEMS BIOLOGY IN REPRODUCTIVE MEDNCINE, 2018 ra) Taylor & Francis
httpsy/doiorg/ 101080/ 19396 368 20 18.145657 6 aylor & Francis Group

MOLECULAR DIAGMOSTICS IR Ghrct fow sametet |

Association between thrombophilia gene polymorphisms and recurrent
pregnancy loss risk in the lranian population

Razieh Bigdeli®, Mohammad Reza Younesi®, Erfan Panahnejad?, Vahid Asgary*~*, Samaneh Heidarzadeh?,
Hoda Mazaheri?, and Samira Louni Aligoudarzit®

*Research and Development Laboratory, Javid Biotechnology Institute, Tehran, Iran; *Mehr General Laboratories, Tehran, Iran; “Department
of Immunology, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran

Table 3. The different genotypic frequencies of the ten thrombophilia gene mutations in case and control groups.

Case (n = 200) Control (n = 200)
Polymorphisms Mormal (%)  Heterozygote (%) Homozygote (%) Nomnal (%)  Heterozygote (%) Homozygote (%) p-Value
PAF1(=675 I/D, 5G/4G) 70 (35) 112 (56) 18 (9) 150 (75) 43 (21.5) 7 (3.5) C E < 00001 D
Fll (G202 10A) 192 (96) 6 (3) 2 (1) 199 (99.5) 1(05) 0 ]
FV Leiden 150 (75) 30 (15) 20 (10 192 (96) 8 (4) 0 b < 0.0001
FV [AS279G) 129 (64.5) 25 (12.5) 23 (11.5) 187 (93.5) 7 (35) 6 (3) p < 0.0001
FV (AL070G) 186 (93) 12 (6) 2 (1) 196 (98) 4 (2) 0 f
FxIll (Val34Leu) 121 (60.5) 72 (36) 7 (3.5) 146 (73) 49 (24.5) 5 (2.5)
ITGB3 (1565T7 C) 171 (85.5) 16 (8) 13 (6.5) 110 (55) 67 (26) 23 (19)
MTHFR (677C/T) a1 (45.5) 76 (38) 33 (16.5) 136 (68) 58 (29 6 (3)
MTHFR (1298 AC) 142 (71) 48 (24) 10 (5) 171 (85.5) 28 (14) 1(0.5)
BF (=455 G A) 131 (65.5) 59 (29.5) 10 (5) 163 (B81.5) 36 (18) 1 (0.5)

MTHFR: methylenetetrahydrofolate reductase; BF: beta fibrinogen; ITGB3: integrin beta 3, FXIIl Val34Leu coagulation factor X, FV factor V, F Il, prothrombin;
FVL: Factor V Leiden and PAI-1: plasminogen activater inhibitor type 1 polymomphisms.
*Some patients had more than one thrombophilia mutation.
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Thrombophilic gene polymorphisms and recurrent pregnancy loss
in Greek women.

Shatzigemitioy M. Chatmgemitnoy 0. Masndesy 8. Apsiaks O Chatzopouiou E°. Llaians T3, Mika S
Author imformation

Abstract

INTRCDUCTION: Recurrent pregnancy loss (RFPFL]) s a multifactonal discrder. The am of this
study was the detection of vanous genetic polymorphi=sms and their cormrelation to RFPL, in Gresk
WIDETIS .

METHODS: The impact of 12 thrombophilic polymornphisms was evaluated, among 43 Gresk
wioimean with a history of RPL, vs 27 healthy parows womsn. Multiplex PCRH and in situ
hylbridizatoan on trocalluloss films were performeead, to nvestigate 12 genetic polymorphisms
previoushy reported as risk factors for RFL.

RESULT 5 Heteromyqows FVW Leiden, homomypgous PAl-1 4G G heteromygows MTHER CE7FT,
homozygouws MTHFR A12Z228C, as much as the combined thrombophilic genotypes MTHFEFR 677 T
+ ACE DL MTHFR &7 7 TM28BEC + ACE WD, ACE I'D + bhbrnogen 455 Gfia. FW HR2Z2 + b-
fibrnogen 4255 GJA showed a comelation as risk factors for RPL, whereas the rest of the
imestigated polymaoarphismes and their combmnatons did not render statistcally signrhcant
differences between the two groups in study.

CONCLUSHON: The results of thes study, as well as those of samilar stedies, conceaEming the
detection of genetic, enveronmental, and physiological factors wnderying RFL, will prove of catical
significance in the investigation and treatment of thromEophilic predispositon, in casss of RPL

= 2017 John Wiey & Sons Lid.
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Thrombophilia and Recurrent Pregnancy Loss:

The Enigma Continues
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Table 5. Comparison of demographic data and analysis of the patients with mutation between women with two miscarriages and

women with three or more miscamiages.

Parameter Two (n=1695) Three or more (n=226) p-Value
Age (19-37) [26361344) (2037) (2740439 0000
Weight (58-70) [64.311;:-25] (58-70) [65.1444.17] ----[-3.339
Height (60175 (170764185 (150175 17074238 0911
Number of abortus (2-2) [ZDﬂi-DDD] (3-6) [3.2840.596] ﬁi}l}ﬂ
f2(Prothrombin) G20210A homozygous 43 [4.0%;“ 12 [65% -mE-J.IZ?
f2(Prothrombin) G20210A heterozygous 87 [B.l%jm- 35 (18.9%) “
MTHFR C677T homozygous 142 [13.2%;“ 3 (124%) “--E-J.?EQ “
MTHER C677T heterozygous 186 [1?.3%jm 29 (15.7%) ““[-1533
Factor V Leiden H1299R homozygous 12 [1.1%jm 3 [16%) ““E-M?E
Factor V Leiden H1299R heterozygous 152 [14.2%jm 46 (24.9%) @ -
MTHFR A1298C homozygous 203 IIB.Q%j---- 24 (13.0%) -“-E-J.SDE ]
MTHFR A1298C heterozygous 179 [16.?%jm 37 (20.0%) mlf-l.Zﬁ?
PAI-14G/5G 123 [II.S%jm- 45 (24.3%) @ ]
PAI-14G/4G 121 [11.3%;“ 4 (238%) ]




Thrombophilic disorders and fetal loss: a meta-analysis

Study FVL positive FVL negative Odds ratio Odds ratio

n/N n/N (95% CI) (95% CI)
FVL and recurrent fetal loss before 13 weeks J
Balasch® 1/2 54/103 0-91 (0-06-14-90)
Fatin® 6/8 b3/121 -— 3-85 (0.75-19.85)
Foka1o 9/13 52/148 —_— 4-15(1.22-14-14)
Grandonell 2/7 25/138 —_— 1-81 (0-33-9.86)
Rai20 b9/71 B45/983 — 0-80 (0-42-1.53)
Reznikoff22 27/38 2337462 —— 2-41 (1-17-4.98)
Younis=® 6/14 31/162 — 3-17 (1.03-9.80)
Subtotal (95% Cl) 110/153 129372117 - &2-{}1 (1-13-3-58)
Test for heterogeneity p=0-11
Test for overall effect p=0.02
FVL and non-recurrent fetal loss
Alfirevic30 0/3 18/59 - 0-32 (0-02-6-52)
Bareze /128 18/461 —_— 0-81 (0.30-2.19)
Clark31 1/59 42/1645 - 0-66 (0-09-4-85)
Dizon-Townson32 12/29 164,/550 -—— 1-66 (0-78-3.56)
Gris27 15/22 217/674 —_— 4.51(1-81-11-23)
Kupfermingc? 3/10 9/112 —_— 4-90 (1-08-22-30)
Lindqvist22 12/269 70/2197 ™ 1-42 (0-76-2-65)
Many34 3/6 3r/114 R B 2-08 (0-40-10-81)
Martinelli=s 5/11 62/288 T 3-04 (0-90-10-29)
Murphy28 3/16 24/572 e — 5-27 (1-41-19-73)
Preston3® 38/141 93/395 N 1-20 (0-77-1-86)
Talz2 2/9 45/162 e 0-74(0-15_3-71
Subtaotal (95% Cl) 99/703 B03/7229 ->
Test for heterogeneity p=0-086
Test for overall effect p=0-005

REY E, KAHN SR, DAVID M, ET AL. THROMBOPHILIC DISORDERS AND FETAL LOSS: A META-ANALYSIS. ZANCET. 2003;361(9361):901—-908.



Thrombophilic disorders and fetal loss: a meta-analysis

Study PTm positive PTm negative Odds ratio Odds ratio

n/N n/N (95% CI) (95% CI)
PTm and recurrent fetal loss L
Fatini® 1/2 h8/127 1-19 (0-07-19-44)
Fokalo 7/9 73/171 — 4-70 (0-95-23-28)
Gris27 1/5 B8/547 I 1-04 (0-12-9.-04)
Kutteh!s 1/2 49/98 1-00 (0-06-16-44)
Pickering1® a4/7 118/181 _—— 0-71(0-15-3-28)
Pihusch® 5/6 97/224 = 6-55 (0-75-b6-95)
Raziel2! 2/3 34/73 & 2-29 (0-20-26-43)
Reznikofiz2 20/27 240/473 —— 2-T7 (1-15-6-68)
Wramshy24 3/6 h9/125 0 76

i . i
Subtotal (95% Cl) 44/68 816/2019 - 2.05 (1-18-3.54

Test for heterogeneity p=0-67
Test for overall effect p=0-01

PTm and recurrent fetal loss before 13 weeks

Fatini® 1/2 58/127 - 1-19 (0-07-19-44)
Pickering® A/7 87/150 = 0-97 (0-21-4-47)
Pihusch2? 5/6 70/197 = 9.07 (1-04-79-20)
Reznikoff22 20/27 240/463 — 2: 10640
Subtotal (95% CI) 30/42 455/937 T 2-32 (1-12-4.79)

Test for heterogeneity p=0-38
Test for overall effect p=0-02




Thrombophilic disorders and fetal loss: a meta-analysis

Findings We included 31 studies. Factor V Leiden was
associated with early (OR 2-01, 95% Cl 1-13-3-58) and late
(7-83, 2-83-21-67) recurrent fetal loss, and late non-
recurrent fetal loss (3-26, 1-82-5-83). Exclusion of women
with other pathologies that could explain fetal loss
strengthened the association between Factor V Leiden and
recurrent fetal loss. Activated protein C resistance was
associated with early recurrent fetal loss (3-48, 1-58-7-69),
and prothrombin G20210A mutation with early recurrent
(2-b6, 1-04-6-29) and late non-recurrent (2-30, 1-09-4-87)
fetal loss. Protein S deficiency was associated with recurrent
fetal loss (14-72, 0-99-218-01) and late non-recurrent fetal
loss  (7-39, 1-28-42-63). Methylenetetrahydrofolate
mutation, protein C, and antithrombin deficiencies were not
significantly associated with fetal loss.



The Relationship of the Factor V Leiden
Mutation and Pregnancy Outcomes for

Mother and Fetus VOL. 106, NO. 3, SEPFTEMBER 2005  Dizon-Townson et al

Donna Dizon-Towenson, v, Connie Miller, Pap, Baha Sibai, D, Catherine Y. Spong, MmD,

Methods: Wormen with a singleton pregnancy and no
history of thromboembolism were recruited at 13 clinical
centers before 14 weeks of gestation from April 2000 to
Awagust 2001 . Each was tested for the FWL mutation, as was

Table 2. Adverse Pregnancy Qutcome in Maternal Carriers of the Factor V Leiden Mutation Compared
With Noncarriers

FWVL Relative Risk
FVL Carrviers Moncarriers (95% 1) P
Pregnancy loss 134 (6.0) 2644, 751 (&5.6) 1.1 [(0.5—-2.2) o |
Preeclampsia 5/134 (3.7) 141/4,751 (3.0) 1.2 (0.4—2.8) G0
Abruption O 31/4. 751 {0.7) o 1040
SGA = 5th percentile™ G124 (4.8) 17374, 428 (3.9) 1.2 (0.5-2.45) G4
S5GA = 10th percentile™ 10124 (B.1) 40354 428 [(9.1) 09 (0.5-1.7) LGB

FWI, factor VW Leiden muatation; O, confidence interval; SGA, birth weight small for gestational age._
IData are presented as nd/TN (9%) or relative risk (925% confidence interval).
* Based on live-born singletons.

Table 3. Association Between Conceptus Factor VW Leiden Mutation Carrier Status and Adwverse
Pregnancy COutcomes

FWVL Relative Risk
FVL Carrviers MNoncarriers (O5% 1) a
Preeclampsia 8,121 (6.6) 121/3,912 (3.1) 2.1 (1.0—4.1) .06
Pregnancy loss 0121 (i) Z5SB,AL2 (0.9 o 63
Abruption 2,121 (1.7) 22/3,912 (0.6) 2.9 (0.3—10.7) .16
SGA = 10th percentile™ 10,20 (8.3) 352/3.857 (9.1) 0.9 (0.5—1_6) FT

F%WI., factor W Leiden mutation; CI, confidence interval; S5, birth weight small for gestational age.
IData are presented as nASTN (9] or relative risk (95% confidence interval).
* Based on live-born sineletons.



Prothrombin Gene <&2027T0A Mutation and

O bstetric Complications VOL. 115, NO. 1, JANUARY 2010

Sloberry A SEfeer, sare, Foeen Do, ses, Cadferdns B o Sitwemer, seeo, fSaufar SESeTE, adars,

Cr=orgmes FHermma - Ay, Sedfarrns Fermsdroer, save, FPREOS Sompmedy sars, Srewe N Coaradas, aees,

Foram Sorcdin, aco, Aferpacofiere Sficcdoermal, sars, Adary §F O Salieam, aro,

IS s e o Formanld ey, s, oo LR Snereier Sorm SErToeT Adaraoreend Sersirsaie o
el Pl area’ Sarossnn emedaghirearns Afodermerd-fead Adfeaisepne Eomuaic ((PWIIRCCTET P ATERAT Y MervreorE ¥

Table 2. Adverse Pregnancy Outcomes in Maternal Carriers of the Prothrombin Gene G20270A

Mutation Compared With Noncarriers (Univariable Analysis)

Carrier (in=157) MNMoncarrier (n=4,010) RR 5% I P~
Pregnancy loss Q(5.7) 238 (6.0) 0.96 0.50-1.84 Jo0F
Preeclampsia & (3.8) 123 (3.1) 1.25 0.56-2.78 4zF*
SGA 5% 8 (5.4) 151 (4.0) 1.35 0.68-2.70 -394
SGA 1009 17 {11.6) 3238 (9.0) 1.28 0.81-2.03 291
Abruption 2(1.27) 24 (0.6) 213 0.51—8.93 25TF*
OMigohydramnios B (5.1) 175 (4.4 1.15 0.58-2.30 684
Preterm delivery 23 {(15.3) A58 {(12.1) 1.27 0.86—1.86 239
GA at delivery 390 (F7F.5—40.0) 3900 (37000 e R 42at
RER, relative risk; Cl, confidence interval; SGA, small for gestational age; GA, gestational age.
Data are m (%%} or median (interquartile range) or unless otherwise specified.
* Fisher's exact test.
fWilcoxon test.
Table 3. Adwverse Pregnancy Owutcomes in
Maternal Carriers of the Prothrombin
Gene G2027T0A Mutation Compared
Withh Noncarriers
Ordds Ratio 95% 1 "~
Pregnancy loss 0. o8 049 1.95 K== |
Preaeclampsia 1.3 O.5&6-_23.02F S53sa
S(GA 520 1.39 O.67 2 _ 89 BFF
SoA 109 1.34 080225 267
Abruption > 23 0.52 9. 58 280
ODligohydramnios 1.18 O.S7 2 44 =
Pretenm delivery 1.39 o887 —_2_21 165
SA at delivery — —_— = |
I, confidence imnerval; SGa, small for gestational age; G,
gestational age.
MMultivariable anmalysis adjusted for matermal age, race, parity,

pricr pregnancy loss, prior SGA neonaves, and family hisoormy
of thromboembolismm.



The PAI-1 4G/5G and ACE I/D Polymorphisms and Risk of

Recurrent Pregnancy Loss: A Case—Control Study

Jin Ju Kim'*, Young Min Choi*”, Sung Ki Lee®, Kwang Moon Yang®, Eun Chan Paik®, Hyeon Jeong Jeong’,

Jong Kwan Jun®, Ae Ra Han®, Min A Hong?

pregnancy loss (RPL) patients and controls

Table Il Plasminogen activator inhibitor type 1 (PAI-1) 4G/5G and angiotensin converting enzyme (ACE) I/D polymorphisms in recurrent

PAI-1 4G/5G ACE I/ID
Genotype n 4G/4G (%) AG/5G (%) 5GI5G (%) P value Il (%) /D (%) DID (%) P value
Control 304 102 (33.6) 154 (50.7) 48 (15.8) 104 (34.2) 148 (48.7) 52 (17.1)
Whole RPL patients 227 73 (32.2) 123 (54.2) 31 (13.7) 0.676 83 (36.6) 110 (48.5) 34 (15.0) 0.784
=3° 143 47 (32.9) 74 (51.7) 22 (15.4) 0.977 51 (35.7) 71 (49.7) 21 (14.7) 0.819

Calculated with chi-square test, and P values are indicated for each RPL groups and the controls.
Number of pregnancy losses.

study. Am J Reprod Immunol 2014; 72: 571

576



Genetic association studies of ACE and PAI-1 genes in women with
recurrent pregnancy loss
A systematic review and meta-analysis

Mei-Tsz Su'; Sheng-Hsiang LinZ% Yi-Chi Chen3; Pao-Lin Kuo'

Department of Obstetrics and Gynecology, National Cheng Kung University Hospital, College of Medicine, Tainan, Taiwan; 2Graduate Institute of Clinical Medicine, National Cheng

Kung U

Figure 2: Association
of PAI-1 polymorphism
and RPL (more than
two miscarriages)
under a recessive gen-
etic model. Results of in-
dividual and summary
odds ratio (OR) estimates,
95% confidence interval
(Cl) and weights (W) of
each study are shown.
Horizontal lines represent
95%Cl and dotted verti-
cal lines represent the
value of the summary OR.

doi:10.1160/TH12-08-0584
Thromb Haemost 2013; 109: 8-15
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Association Between - 675 1D, 4G/5G PAI-1 Gene Polymorphism
and Pregnancy Loss: A Systematic Review.

Adler G', Mahmutbegowic E2, Valievac A%, Adler MA®, Mabmutbegovic N°, Safranow K% Czerska E7,
Pawinska-Matecka A", Ciechanowicz 1%, Marianovic D°-19.

Author information

Abstract

INTRODUCTION: Several analysis for different population conclude that endothelial plasminogen
activator inhibitor 1 gene polymorphism, -672 1D, 4G/5G PA-T (ref SNP ID: rs1799889, also
described as rs34857375, has merged into rs1799762) may increase risk of pregnancy loss
({PL). However, there is a disagreement as to the association 4G allele with pregnancy loss.

AlIM: Therefore, we decided to investigate the -675 1D, 4G/5G FPAI-1 as a potential genetic factor
linked to PL in Eurcopean and wordwide populations. A systematic review of the scientific
literature was conducted with the use of the PubMed and Scopus electronic databases (1991-
present), using the following search terms: pregnancy loss, miscarriage, genetic risk of
thrombophilia, rs1799889 PAai-1 gen, 4G/5G PAI-1 gene polymorphism, P4/-1 gene locus 4G/5G

polymornphism.
RESULTS: Among European populations, the statistically significant association between 4G
allele and recurrent PL only in Czechs and Bulgarian women was found (p<0.002 and p=0.018,

respectively); while, among populations_outside Europe in_Iranian, Tunisian and Turkish women
(each p<0.001).

CONCLUSIONS: We concluded, that both in Europe and elsewhere in the world, the high
frequency of 4G allele in population, is not unambiguously linked with the risk of pregnancy loss.
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Anticoagulants to prevent recurrent placenta-mediated pregnancy complications: Is it time to puf the
1. needles away?

Skeith L, Rodger M.
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A meta-analysis of low-molecular-weight heparin to prevent pregnancy
loss in women with inherited thrombophilia

Leslie Skeith,'* Marc Carrier,”™ Risto Kaaja,* Ida Martinelli,® David Petroff,® Ekkehard SchleuBner,” Carl A. Laskin,®'°®

and Marc A. Rodger' ="

We performed a meta-analysisof randomized
controlled trials comparing low-molecular-
weight heparin (LMWH) vs no LMWH in
women with inherited thrombophilia and
prior late (210 weeks) or recurrent early

(<10 weeks) pregnancy loss. Eight trials
and 483 patients met our inclusion crite-
ria. There was no significant difference in
livebirth rates with the use of LMWH
compared with no LMWH (relative risk,

0.81; 95% confidence interval, 0.55-1.19;
P = .28), suggesting no benefit of LMWH
in preventing recurrent pregnancy loss
in women with inherited thrombophilia.
(Blood. 2016;127(13):1650-1655)



A meta-analysis of low-molecular-weight heparin to prevent pregnancy
loss in women with inherited thrombophilia

Leslie Skeith, ™ Marc Carrier,'” Risto Kaaja,* Ida Martinelli,® David Petroff,® Ekkehard SchleuBner,” Carl A. Laskin,®*"®
and Marc A. Rodger' ="

BLOOD, 31 MARCH 2016 - VOLUME 127, NUMBER 13

A Event/Total (n/N) Relative Risk
LMWH Mo LMWH Favor LMWH Favor Control (95% CI)
Giris et al. 69/B0 23/80 ] 0,33 (0.23, 0.46)
HepASA 6/9 10/10 S — 1.47 (0.91,2.71)
ALIFE 9/13 20034 - 0.85(0.55, 1.47)
SPIN 56 2/4 - 060017, 147
HABENOX 13/19 an - 0.63 (022, 1.28)
HAPPY 12/12 11411 {indeterminate)®
TIPPS GG 6674 103 {0.90, 1.17)
ETHIG 11 2730 24/25 1 1.07 (088, 1.30)
Combined _%__ .81 {0.55, 1.1%9)
B Event/Total (n/N) Relative Risk
LMWH Mo LMWH (95% CI)
HepASA 6/ 10010 N 147 (0.91,2.71)
ALIFE 9/13 20/34 _ 0.85 (0.55, 1.47)
SPIN 516 2/4 0.60 {0.17, 1.47)
Fi . | -
included. (B) Multicenter trials only are included. *Favor  HAPPY 12/12 11/11 {indeterminate)*
LMWH" suggests a benefit of LMWH in preventing TIPPS 60169 66/74 1.03 (0,90, 1.17)

pregnancy loss; “Favor Control” sugoests a benefit of

no LMWH in preventing pregnancy loss; * denotes an  ETHIG I 27130 2415
indeterminate AR because there were no pregnancy  cambined 1.04 (093, 1.16)
losses among the 23 women from the HAPPY trial 24 d o1 as ' ; :

1.07 (0.88, 1.30)



A meta-analysis of low-molecular-weight heparin to prevent pregnancy
loss in women with inherited thrombophilia

Leslie Skeith,"* Marc Carrier,"” Risto Kaaja,* Ida Martinelli,® David Petroff,® Ekkehard SchleuBner,” Carl A. Laskin,®°

and Marc A. Rodger' ="’

Table 3. Results of a meta-analysis of eligible trials comparing LMWH vs no LMWH in preventing future pregnancy loss in women with

inherited thrombophilia

Proportion with
outcome in the
treatment group

Proportion with
outcome in the
control group

%% n'N % n/N RR 85% CI P P, %

Primary outcome

Livebirth rate 84.5 201/238 B64.9 159/245* 0.81 0.55-1.18 28 91.8

Livebirth rate (multicenter trials) 83.5 132158 824 136/165* 1.04 0.93-1.16 52 129
Prior late losst

Livebirth rate B4.2 128152 59.0 82156 0.81 0.38-1.72 58 85.3

Livebirth rate (multicenter trials) 81.9 BO/72 890.8 B9/76 1.12 0.87-1.30 A3 0.0
Prior recurrent early lossg

Livebirth rate§ 86.5 32/37 B86.2 25/29 0.47 0.80-1.18 79 A

NA, not applicable; n/™, number (n) with cutcome/number (M) in treatment group.

*One participant in the control group (aspirin alone) had a twin pregnancy with 1 livebirth and 1 stillbirth.
tLate loss is defined as 1 loss =10 whk.
fRecurrent early loss is defined as 2 losses <10 wk.

Al trials included were multicenter trials.



A meta-analysis of low-molecular-weight heparin to prevent pregnancy
loss in women with inherited thrombophilia

Leslie Skeith,"* Marc Carrier,® Risto Kaaja,* Ida Martinelli,® David Petroff,® Ekkehard SchleuBner,” Carl A. Laskin,®'°

and Marc A. Rodger' ="

Case presentation

Case 1. A 34-yvear-old woman with 3 consecutive unexplained
miscarriages wants to get pregnant again. Would she benefit from
thrombophilia testing?

Case 2. A 25-year-old woman with I unexplained pregnancy loss at
16 weeks’ gestation is found to be heterozygote for the factor V Leiden
mutation. She has no personal history of thrombosis. She asks
whether taking low-molecular-weight heparin (LMWH) could
prevent a second pregnancy loss.

Cases revisited
Case 1

We would advise against testing for inherited thrombophilia.

Case 2

We would not recommend the use of LMWH to prevent future preg-
nancy loss.
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Aspirin and/or heparin for women with unexplained recurrent

miscarriage with or without inherited thrombophilia (Review)

Analysis 6.1. Comparison § LMWH and aspirin versus no treatment, Qutcome | Live birth.

Reviewr:  Aspirin andfor beparin for women with unespliined recurment: miscrage with orwithowt inherited thrombophilia

Comparsor & LMWH and asprn versus no tretment

Cuirome | L= birth
Study or subgroup LI and aspirn no tregtment Rk Ratio ‘Weight Ak Ratio
it it MHFoed 55% O M-H Fored 955 O
Live birth i all women
Clarke 2010 it 453 8% Q7 [Qre, L19]
Kaardarp 201D ST (A SR2 % 103 [ QB3 125]
Subtotal (95% CI) 161 161 100.0 % 101 [ 087, 1.16 ]
Totzl events | 14 (LMWH and aspirin), |13 {no treatrment)
Heterogensiye Chit = 020, 4 = | (P = L&&k F =00%
Test for overall effect: 7 = QA7 [P = 094)
1 Live birth in womnen with: no presious e birth
Kaardarp 2010 A5 467 & 1000 % 105 [ a3, 134]
Subtotal (#5% CI) 56 62 t 100.0 % 105 [0.83, 1.34]
Total events 40 (LMVWH and aspiring, 42 {no treatment)
Histeropeneity: rat applicbie
Test for overall effect 7 = D4 [F = [LEE)
2 Live birth 'n women with inherited thrombaphilia
Kaardorp 201D W2 W5 | | 1000 % 135074 212]
Subtotal (95% CI) 12 15 - 10400 % 125 [0.74, .12 ]
Total events 9 [LMWH and aspirin), ¥ fno treatrment)
Histeropeneity: ot applicbie
Test for aversll affect 7 = QA3 [P = 041)
4 Liwve birth n wornen with: mane than two previous miscmages
Kaardomp 2010 3545 J6MAT [ ] 1000 % 10O @75 133]
Subtotal (95% CI) 57 62 t+ 100.0 % L00 [0.75, 133 ]
Total events 35 (LMWH and aspiring, 38 {no trestmend)
Histeropeneity: ot applicbie
Test for overzll effect 7 = 001 [P = 099)

ilal} al

Faeours no frezimant

I L]

Fawours LMWH and aspirin

de kong PG, Kaandorp S, 0d Misio M, Goddign M, Middeldorp 5.
Aspirin andfor heparn for women with unexplained recurrent mitscarmage with or without iInherwed thrombophilia.
Cochrone Dotabase of Systermatic Fewews 20014, Issue 7. Art. No.: OO0 T34,

MAIN RESULTS: Nine studies, including data of 1228 women, were included in the review
evaluating the effect of either LM\WH (enoxaparin or nadroparin in varying doses) or aspirin or a
combination of hoth, on the chance of live birth in women with recurrent miscarriage, with or
without inherited thrombophilia. Studies were heterogeneous with regard to study design and
treatment regimen and three studies were considered to be at high risk of bias. Two of these three
studies at high risk of bias showed a benefit of one treatment over the other, but in sensitivity
analyses (in which studies at high risk of bias were excluded) anticoagulants did not have a
beneficial effect on live birth, regardless of which anticoagulant was evaluated (risk ratio (RR) for
live birth in women who received aspirin compared to placebo 0.94, (95% confidence interval
(Cl)0.80to 1.11, n = 256), in women who received LMWH compared to aspirin RR 1.08 (95% Cl
0.93t0 1.26, n = 239), and in women who received LMWH and aspirin compared to no-
treatment RR 1.01 (95% CI 0.87 to 1.16) n = 322).Obstetric complications such as preterm

delivery, pre-eclampsia, intrauterine growth restriction and congenital malformations were not
significantly affected by any treatment regimen. In included studies, aspirin did not increase the
risk of bleeding, but treatment with LWMH and aspirin increased the risk of bleeding significantly
in one study. Local skin reactions (pain, itching, swelling) to injection of LMWH were reported in
almost 40% of patients in the same study.
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Table 2 - Patient outcomes in relation to the management of lLow-molecular weight heparin after threatened abortion.

@ Crosshdark

lmmrr==l o @113 el

d All patients Discontinued LMWH Continued LMWH P-walue
[n=114]) [n=4T] In = &7]
Mo other bleeding epicodes after discharge, m [%] 63 [55.3] a4 [72.3) 29 [43.3] 0 on2
Miscarriage, n (%) 47 [41.2] & [12.8] &1 [61.3)
Gectational age at miscarriage, weeks 12 [#-16] 127 12 [%-17] [13.1]) 11 [9-18] 12.6] WS
Time elapsed from threatened abortion, weeks 3 [1-4] [z.a] 3 [1-3] [3.4] 3 [1-4] (Z.8] NS
Mizcarriage =10weeks of gestation n [%]° 3z [&8.1]) & |66 TW%] Z8 [&B_ 7] -
Live birth, n (%] &7 [58.8) &1 [87.2) 24 (28.8)
Gectational age at delivery, weeks a7 [3a7-34] [37] 38 [a7-24] [37.3] a7 [27-38] (2&.6]) WS
Birth weight, g 2960 [Z50D-3200] (Z2795] 2980 [2502-3240] [2829] FBFL [2424-3174] [2T41]) M5
Mode of delivery, n [#]° MS
Vaginal delivery 27 [32.B] 15 [346.6] T [26.9]
Caecarean section £5 [672] 2& [&3.4] 19 [73.1]
Pregnancy complications, n [%)°
Preeclampsia 3 [£.5] Z 14.9] 1 [3.B] MS
PPROM 4 [6.0] 2 4.9 2 [7.7] [
Placemtal abruption o 0 0
Intrauterine fetal death o a o
Small for gestation age [10th percentile] 7 [13_E%] & [14.6] 3 (11.5] MS
Premature delivery® 11 [16.4%) 5 [12.2] & [23.1] WS
=24 b0 <2Bweeks, m Z 1 1
=28 to <32 weeks, m o 0 0
=32 o <3ATweeks, m ) 4 5

3 All contimuous variables are expressed as medians [interguartile range] [meanl.

= Demominator is the number of wormen who experienced miscarriage.

¢ Denominators are the number of women with live birth.

LMWH, Low-molecular weight heparing NS, mot statistically significant; PPROM, preterm prematureg rupture of membranes.
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ABSTRACT

We aimed to determine the outcome of threatened abortion in women treated with low-molecular weight heparin [LMWH] for recurrent pregnancy
loss [RPL). Data of women with RPL who experienced threatened abortion while taking LMWH between 2007 and 2016 were retrospectively reviewed.
All patients received the LMWH, encxaparin [40 mgl. Thrombophiliz was present in 38 [33.3%] women, including 11 [9.6%] with antiphospholipid syn-
drome [APLS). The overall lve birth rate was 58.8% [67/114). Live birth rates were B7.2% [41/47 patients] and 38.8% [2&/67 patients] among those who

discontinued versus those who continued LMWH treatment, respectively [P < 0.0001). Among APLS patients, live births resulted in eight of the nine
women who continued LMWH. In multivariate analysis, discontinuation of LMWH was the only significant predictor of live birth outcome [P < 0.0001).
Thrombophilia, presence of subchorionic haematoma, and sevenity of bleeding were not found to be associated with live birth outcomes. For women
with threatened abortions, continuation of LMWH indicated to prevent RPL was negatively associated with live birth rates. Therefore, we support its
discontinuation in this setting. Among women with APLS, LMWH continuation resulted in a relatively high live birth rate; we advocate against its with-

drawal in this subset of patients.

© 2017 Reproductive Healthcare Ltd. Published by Elsevier Ltd. All rights reserved.
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Antigenic binding sites of anti-protein S autoantibodies in patients
with recurrent pregnancy loss.

Satoy! SugiT' SakaiR'.

Author information

Abstract

BACKGROUND: Protein S (PS) deficiency is a risk factor for adverse pregnancy outcomes
including recurrent pregnancy loss. Several studies have shown that the presence of anti-PS
autoantibodies (anti-PS) leads to an acquired PS deficiency. Hence, an epitope mapping study
was conducted to know the pathogenesis of anti-PS in patients with recurrent pregnancy loss.

METHODS: PS5 was treated with thrombin to divide the protein into y-carboxyglutamic acid (Gla)
domain and Gla-domain free PS. For the preparation of fragments of epidermal growth factor
{(EGFHike domains (EGF1-4), PS was subjected to proteolysis using lysyl endopeptidase. The
epitopes were identified in immunoblot. Whether anti-PS recognized EGF family proteins in anti-
PS-positive patients was also examined.

RESULTS: Anti-PS recognized Gla-domain free PS5, especially the three fragments of EGF-like
domains, EGF1-2, EGF3-4, and EGF1-4. Anti-PS recognized recombinant human EGF. Anti-PS
and polyclonal antibodies to recombinant human EGF recognized PS in the absence of Ca** hut
not in the presence of Ca* In com petitive inhibition studies, polyclonal antibodies to recombinant

mouse EGF blocked anti-P5 binding to PS in a concentration-dependent manner.

CONCLUSIONS: These results suggest that anti-PS in patients with recurrent pregnancy loss
recognize EGF-like domains in PS. Interestingly, anti-PS also recognized EGF family proteins.
Anti-PS in patients with recurrent pregnancy loss may be associated with not only thrombophilia
but also the disruption of the EGF system.



Inherited Thrombophilias and
Adverse Pregnancy Outcomes
A Review of Screening Patterns and
Recommendations

Obstet Gynecol Clin N Am 41 (2014) 133-144

Table 3
Thrembophilia testing routinely being ordered by physicians

ALL MDs® (%) OB/GYMN (%)  REI (%) P
Anticardiolipin antibody 181/185 (98) 75/78 (96) 106/107 (99) T2
Lupus anticoagulant antibody 180/186 (97) T4 B (95) 106/108 (98) 25
Antiphospholipid panel 147/183 (80) &6/7B (BE) B0/05 (76) 02"
Factor V Leiden G1691A 166/185 (20) JUTB(91) 95107 (89) A1
Activated protein C resistance QB/182 (54) 37T (43) B65/105 (B2) 04"
Prothrombin G202104 140/184 (76) 5377 (69) 87107 (81) 07
MTHFR 75/178 (42) 2073 (27) 56/105 (53) <.01"

* Motall participants answered all survey guestions, so the numbers are not equal to the total num-
ber of respondents.
b significantly different results between OB/GYNs and REls.

Table 2
Candidates for thrombophilia evaluation

ALL MDs® (%) OB/ GYN (%) REI (%) P
=3 RPL 173/185 (94) 7277 (94) 1017108 (94) 57
=2 RPL 141/185 (76) ST7 (71) 86/108 (B0) A3
ART failed attempt 29104 (28) M /A 297104 (28) —
ART new attempt 21102 (2) M/A 2102 (2) —
Personal history thrombosis 181/186 (97) 7578 (96) 106/108 (98) A4
Family history thrombosis 150/183 (B2) 6177 (79) B9/106 (B4) .59
Stillirth or IUFD =20 wik 164/183 (90) BE/7E (B5) Q8105 (93) .35
Spontaneous pregnancy loss® 81176 (46) 3176 (41) 500100 (50) J2
Prior IUGR 7e/181 (42) 3377 (43) 437104 (41) B4
Abruption, demise 112/181 (62) SO75 (B7) 62/106 (58) 69
Abruption, live birth 65177 (37) 27073 (37) 38104 (37) .59
Personal history thrombophilia 161/183 (BB) 6377 (B2) SBM106 (92) .06
Prior baby with NTD 321182 (18) 776 (9) 25106 (24) 01F
Sister with baby with NTD 231181 (13) 576 (7) 18105 (17) 03°

Table 4
Treatment patterns for thrombophilias (all physicians)®

Heparin®© Vitamin B

and/or Aspirin and/or Folic

n" Aspirin Only Acid

Anticardioclipin antibody 135 100 B1% 19 14% ] 6 %
Lupus anticoagulant anti body 128 107 84% 16 13% 7 5%
Antiphospholipid panel 107 B B1% 14 13% B 7 %
Factor V Leiden 121 108 89% £ 2% 8 7 %
Activated protein C resistance 52 41 9% 5 10% 7 13%
Prothrombin mutation 78 70 90% 5 &% 4 5%
MTHFR CET7T 61 12 20% 1 2% 50 97%
PCD 71 59 B83% 8 11% B 8 %
PsD 67 54 81% 7 10% 7 10%
Antithrombin deficienoy 47 41 B7% 2% 4 9%
Anti-B2 glycoprotein 18 13 72% 2 11% 3 18%
Hyperhomooysteinemia 51 5 10% 1 2% 37 73%

Abbreviations: ART, assisted reproductive technology; GYM, gynecologist; IUFD, intrauterine fetal
demise; N/A, not applicable.

* Mot all participants answered all survey guestions, so the numbers are not equal to the total
number of respondents.

P Spontaneous pregnancy loss defined as less than 20 weeks.

© Significantly different results between OB/GYMNs and REls.

The numerator is equal to the number of physicians who treated the patient with the indicated
treatment modality, and the denominator is equal to the number of physicians who both treated
the indicated thrombophilia and answered the question concerning treatment modality. Not all
participants answered all survey questions, o0 the numbers are not equal to the total number of
respondents.

" Not all participants answered all survey questions, so the numbers are not equal to total number
of respondents.

* Heparin includes both lowe-molecular-weight heparin and unfractionated heparin in either pro-
phylactic or therapeutic doses.



ANTI FOSFOLIPID ANTIKOR SENDROMU

- llk zamanlarda kardiolipin gibi anyonik fosfolipidlerle reaksiyon gésteren antikorlar
oldugu disunilse de; sonraki veriler AFA'larinin goQunun hiicre membrani gibi uygun

bir yizeyin Uzerinde eksprese olan veya bu yizeylere baglanan fosfolipid-baglayici
proteinlere karsi olusan antikorlar oldularini ortaya koymustur.

- Bircok AFA olsa da esas obstetrik komplikasyonlardan sorumlu olanlar tanida
kullanilanlardir.



Table | Diagnostic criteria for APS according to “the International consensus statement on an update of the classification criteria for

definite antiphospholipid syndrome”

International consensus classification criteria for the APS

At least | clinical and | laboratory criteria must be present for definite APS

Clinical criteria
| — Vascular thrombosis

Il — Obstetric morbidity

Laboratory criteria

One or more clinical episodes of an arterial, venous, or small vessel thrombosis, in any tissue or organ.

Thrombosis must be confirmed by imaging or Doppler studies or histopathology, with the exception of superficial

venous thrombosis. For histopathologic confirmation, thrombosis should be without significant evidence of

inflammation in the vessel wall.

I) One or more unexplained demise of a morphologically normal fetus at or beyond |0 weeks of gestation, with
normal fetal morphology documented by ultrasound or by direct examination, or

2) One or more premature births of a morphologically normal neonate before the 34th week of gestation, because
of a) eclampsia or severe preeclampsia or b) placental insufficiency, or

3) Three or more unexplained consecutive miscarriages of <10 weeks of gestation. Known factors associated with
recurrent miscarriage, including parental genetic, anatomic, and endocrinologic factors should be ruled out.

| — aCL (IgG and/or IgM) in the blood, present in medium or high titers (= 40 GPL or MPL or >9%th percentile),

on two or more occasions, at least |12 weeks apart, measured by a standardized ELISA.

Il — Anti-B2GPI antibody of IgG and/or IgM isotype in the blood (>99th percentile) on two or more occasions, at

least 12 weeks apart, measured by a standardized ELISA.

Il = Lupus anticoagulant present in plasma, on two or more occasions at least |2 weeks apart, detected according

to the guidelines of the International Society on Thrombosis and Hemostasis.

Notes: Anti-B2GPI: anti-p2 glycoprotein-l. Reproduced from Miyakis S, Lockshin MD, Atsumi T, et al. International consensus statement on an update of the classification
criteria for definite antiphospholipid syndrome (APS). | Thromb Haemost. 2006;4(2):295-306, with permission from John Wiley and Sons, copyright 2006.%
Abbreviations: APS, antiphospholipid syndrome; aCL, anticardiolipin antibody; ELISA, enzyme-linked immunosorbent assay.



Copyrights apply

Revised dassification criteria for the antiphospholipid syndrome

Antiphospholipid syndrome is present if at least one of the clinical criteria and one of the
laboratory criteria that follow are met*

Clinical criteria

1. Vascular thrombosis T

One or more clinical episodes? of arterial, venous, or small vessel thrombosis®, in any tissue or organ. Thrombosis
must be confirmed by objective validated criteria (ie, unequivocal findings of appropriate imaging studies or
histopathology). For histopathologic confirmation, thrombosis should be present without significant evidence of
inflammation in the vessel wall.

2. Pregnancy morbidity
a. One or more unexplained deaths of a morphologically normal fetus at or beyvond the 10th week of gestation,
with normal fetal morphology documented by ultrasound or by direct examination of the fetus; or
b. One or more premature births of a morphologically normal neonate before the 34th week of gestation
because of: (i) eclampsia or severe preeclampsia defined according to standard definitions, or (ii) recognized
features of placental insufficiency; or
c. Three or more unexplained consecutive spontaneous abortions before the 10th week of gestation, with
maternal anatomic or hormonal abnormalities and paternal and maternal chromosomal causes excluded.
In studies of populations of patients who have more than one type of pregnancy morbidity, investigators are strongly
encouraged to stratify groups of subjects according to a, b, or c above.

Laboratory criteria¥®

1. LA present in plasma, on two or more occasions at least 12 weeks apart, detected according to the guidelines of
the International Society on Thrombosis and Haemostasis (Scientific Subcommittee on LAs/phospholipid-dependent
antibodies).

2. aCL of IgG and/for IgM isotype in serum or plasma, present in medium or high titer (ie, =40 GPL or MPL, or =the
99th percentile), on two or more occasions, at least 12 weeks apart, measured by a standardized ELISA.

3. Anti-beta-2 glycoprotein-1 antibody of IgG and/or IgM isotype in serum or plasma (in titer =the 99th percentile),
present on two or more occasions, at least 12 weeks apart, measured by a standardized ELISA, according to
recommended procedures.

LA lupus anticoagulant; aCL: anticardiolipin antibody; Ig: immunoglobuling ELISA: enzyme-linked immunosorbent assay;
APS: antiphospholipid syndrome; aPL: antiphospholipid antibodies; LDL: low-density lipoprotein; HDL: high-density
lipoprotein; GFR: glomerular filtration rate.

= Classification of APS should be avoided if less than 12 weeks or more than five years separate the positive aPL test and
the clinical manifestation.

1] Coexisting inherited or acquired factors for thrombosis are not reasons for excluding patients from APS trials. However,
two subgroups of APS patients should be recognized, according to: {(a) the presence; and (b) the absence of additional risk
factors for thrombosis. Indicative (but not exhaustive) cases include: age (=55 in men and =65 in women) and the
presence of any of the established risk factors for cardiovascular disease (hypertension, diabetes mellitus, elevated LDL or
low HDL cholesterol, cigarette smoking, family history of premature cardiovascular disease, body mass index =320 kg m—2,
microalbuminuria, estimated GFR <60 mL minute—1), inherited thrombophilias, oral contraceptives, nephrotic syndrome,
malignancy, immobilization, and surgery. Thus, patients who fulfill criteria should be stratified according to contributing
causes of thrombosis.

A A thrombotic episode in the past could be considered as a clinical criterion, provided that thrombosis is proved by
appropriate diagnostic means and that no alternative diagnosis or cause of thrombosis is found.

< Superficial venous thrombosis is not included in the clinical criteria.

g Generally accepted features of placental insufficiency include: (i) abnormal or non-reassuring fetal surveillance test{s), g,
a non-reactive non-stress test, suggestive of fetal hypoxemia; (i) abnormal Doppler flow velocimetry wawveform analysis
suggestive of fetal hypoxemia, eg, absent end-diastolic flow in the umbilical artery; (i) oligohydramnios, eg, an amniotic
fluid index of 5 cm or less; or (iv) a postnatal birth weight less than the 10th percentile for the gestational age.

¥ Investigators are strongly advised to classify APS patients in studies into one of the following categories: I, more than
one laboratory criteria present (any combination); Ila, LA present alone; IIb, aCL antibody present alone; IIc, anti-beta-2
glycoprotein-1 antibody present alone.

From: Mivakis S, Lockshin MD, Atsumi T, et al. International consensus statement on an update of the classification criteria for
definite antiphosphoflipid syndrome (APS). 7 Thromb Haemost 2006; 4:295. hitto:fonfinelibrary. wileyv.comy/doi/10.1111,/5.1538-
F836.2006.01 753.x/3bstract. Copyright © 2006 International Soclety on Thrombosis and Haemostasis. Reproduced with
permission of John Wiley & Sons, Inc. This image fias beernr provided by or is owned by Wiley., Further permission is needed before
it can be downfoaded to PowerPoint, printed, shared, or emaifed. Please contact Wiley's Permissions Department either via emaif:
permissions@wiley.com or use the Rightsiink service by clicking on the Reguest Permission {ink accompanying this article on
Wifey Onfine Library (www.onfinefibrary. wifev.com ).




AFAS - PATOGENEZ

- Doalsimda beta2 glikoprotein I'nin sirkiiler formunun daha hakim olmasi
- Prot C’nin doQal anti-koagulan 8zelliginin inhibe olmasi

- Anti-trombin’in aktivasyon ve heparin baglama 6zelliginin inhibe olmasi
- VWF — bagimh trombosit agregasyonunda bozulma

- Kompleman aktivasyonu

- Faktor 11’in serbest aktif thiol formunda artis

- Endotelyal hiicreler, monositler, nétrofiller, ve plateletlerin dahil oldugu vaskiler
hicrelerde aktivasyon

- Bozulmus trofoblastik invazyon, azalmis sinsityotrofoblast invazyonu

DIAGNOSIS AND MANAGEMENT OF THE ANTIPHOSPHOLIPID SYNDROME
CHATURVED: S MCCRAE K. BLOOD REV. 2017: 31(6): 406—417



AFAS — OBSTETRIK KOMPLIKASYONLAR

Plasental inflamasyon

Plasental tromboz

Plasental enfarkt

Anormal plasentasyon

MERONI PL, TEDESCO F, LOCATI M, ET AL. ANTI-PHOSPHOLIPID ANTIBODY MEDIATED FETAL LOSS: STILL AN OPEN QUESTION FROM A PATHOGENIC POINT OF
VIEW ///P//C 901N.10(4\.AC2_ACA



ANTI FOSFOLIPID ANTIKOR SENDROMU

- Tekrarlayan gebelik kaybi olan hastalardaki AFAS varhgi =2 % 5 — 20

- AFAS vs. kontrol, gebelik kaybi =2 % 50 - 90 vs. % 10- 15

ANDREOL: ET AL. ESTIMATED FREQUENCY OF ANTIPHOSPHOLIPID ANTIBODIES IN PATIENTS WITH PREGNANCY MORBIDITY, STROKE, MYOCARDIAL
INFARCTION, AND DEEP VEIN THROMBOSIS: A CRITICAL REVIEW OF THE LITERATURE. ARTHRITIS CARE RES (HOBOKEN). 2013 NOV;65(11):1869-73
OSHIRO BT, SILVER RM, SCOTT JR, ET AL. ANTIPHOSPHOLIPID. ANTIBODIES AND FETAL DEATH. OBSTET GYNECOL. 1996;87(4):489—493..



AFAS'TA HEPARIN + ASPIRIN

- Yeni gelisecek gebelik kaybinda = % 50 azalma (Meta — analiz)

- Tedavi alan vs. almayanlarda canli doQum = % 88 vs. % 44

- Heparin + Aspirin vs. Aspirin canli doQum orani = % 71 vs. % 42
EMPSON M, LASSERE M, CRAIG JC, ET AL. RECURRENT PREGNANCY LOSS WITH ANTIPHOSPHOLIPID ANTIBODY: A SYSTEMATIC REVIEW OF THERAPEUTIC
TRIALS. OBSTET GYNECOL. 2002;99(1):135—144

KUTTEH WH. ANTIPHOSPHOLIPID ANTIBODY-ASSOCIATED RECURRENT PREGNANCY LOSS: TREATMENT WITH HEPARIN AND LOW-DOSE ASPIRIN IS SUPERIOR
TO LOW-DOSE ASPIRIN ALONE. AM J OBSTET GYNECOL. 1996;174(5):1584—1589.

RAI'R, COHEN H, DAVE M, ET AL. RANDOMISED CONTROLLED TRIAL OF ASPIRIN AND ASPIRIN PLUS HEPARIN IN PREGNANT WOMEN WITH RECURRENT
MISCARRIAGE ASSOCIATED WITH PHOSPHOLIPID ANTIBODIES (OR ANTIPHOSPHOLIPI



Approach to treatment of pregnant and postpartum women with APS or aPL

Antepartum

Postpartum

APS with prior arterial or venous thrombosis, with or
without APS-defining pregnancy morbidity

Therapeutic-dose LMWH
and low-dose ASA

VWarfarin for an indefinite
period of time.

APS based on laboratory criteria for aPL and APS-
defining pregnancy morbidity of =1 fetal losses =10
weeks of gestation or =2 unexplained consecutive
spontaneous pregnancy losses <10 weeks of gestation
and NO history of arterial or venous thrombosis

Prophvlactic-dose LMWH
and low-dose ASA

Prophvlactic-dose LMWH
and low-dose ASA for six
weeks regardless of route
of delivery.

APS based on laboratory criteria for aPL and APS-
defining pregnancy morbidity of =1 preterm deliveries
of a morphologically normal infant before 34 weeks of
gestation due to severe preeclampsia, eclampsia, or
other findings consistent with placental insufficiency
and NO history of arterial or venous thrombosis

Most cases: Low-dose ASA

In cases of ASA failure or
when placental
examination shows
extensive decidual
inflammation and
vasculopathy and/or
thrombosis, prophylactic-
dose LMWH with low-dose
ASA

Vaginal delivery:
Intermittent pneumatic
compression and low-dose
ASA while in the hospital.
Graduated compression
stockings and low-dose
ASA for six weeks.

Cesarean delivery:
Prophvlactic-dose LMWH
and low-dose ASA for six
weeks.

Prophylactic-dose

LMWH and low-dose ASA
for six weeks regardless of
route of delivery.

Laboratory criteria for APS but NO clinical criteria for
APS (ie, NO history of venous or arterial

thrombosis and NO history of APS-defining obstetric
morbidity)

Low-dose ASA

Vaginal delivery:
Intermittent pneumatic
compression and low-dose
ASA while in the hospital.
Graduated compression
stockings and low-dose
ASA for six weeks.
Cesarean delivery:
Prophvylactic-dose LMWH
and low-dose ASA for six
weeks.

Examples of therapeutic LMWH (also referred to as weight-adjusted, full-treatment dose): enoxaparin 1 mg/kg
every 12 hours, dalteparin 200 units/kg once daily, tinzaparin 175 units/kg once daily, dalteparin 100 units/kg
every 12 hours.

Examples of prophylactic LMWH: enoxaparin 40 mg SC once daily, dalteparin 5000 units SC once daily, tinzaparin
4500 units SC once daily. These doses may need to be modified at extremes of body weight.

Anticoagulation can generally be resumed four to six hours after vaginal delivery or 6 to 12 hours after cesarean
delivery, unless there is significant bleeding or risk for significant bleeding. Previous neuraxial anesthesia is also a
consideration (eg, anticoagulation may be resumed 4 or more hours after catheter remowval unless traumatic
placement).

MNOTE: Tinzaparin is not available in the United States. The role and frequency of anti-Xa testing for management
of therapeutic dosing of LMWH in pregnancy are reviewed in the UpToDate topic on anticoagulation in pregnancy.

APS: antiphospholipid syndrome; LMWH: low molecular weight heparin; ASA: aspirin; aPL: antiphospholipid antibodies;
SC: subcutaneous.

Copyrights apply



Table 2 Brief overview of current evaluation of treatment options for recurrent pregnancy loss (RPL)’

Treatment option Recommended (Yes/No) Quality of the evidence

Preimplantation genetic testing No VL

Anticoagulant therapy for RPL No L
plus hereditary thrombophilia

Anticoagulant therapy for RPL Yes L
plus APS

Prednisolone for RPL plus No VL
thrombophilia

IVIG for RPL plus thrombophilia No VL

Levothyroxine for RPL plus Yes VL
subclinical hypothyroidism

hCG for RPL No L

Antioxidants for sperm DNA No VL
damage

Immunotherapy (paternal-donor) No M
for RPL

IVIG for RPL No L

Prednisolone for RPL No VL

Anticoagulant for RPL without No M
thrombophilia

Progesterone for RPL No M

G-CSF for RPL No VL

Chinese herbal medicine for RPL No VL

Intralipid therapy for RPL No L

+The summary is based on current ESHRE guidelines.” APS, antiphospholipid syndrome; G-CSF, granulocyte-colony stimulating factor;
hCG, human chorionic gonadotropin; IVIG, intravenous immunoglobulin; L, low; M, moderate; VL, very low.

NEW INSIGHTS INTO THE MECHANISMS UNDERLYING RECURRENT PREGNANCY LOSS. EWINGTON LJ, TEWARY S, BROSENS JJ. OBSTET GYNAECOL RES.
2019;45(2):258-265
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ACOG - FAQ

- Tani: =2 adet dusik,

- 23 arastirma yapilir

- lliskili durumlar;
- genetik (translokasyon vs.)

- uterin konjenital anomaliler — adezyonlar

- AFAS
- diabet
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Rovyal College of
Obstetricians &
Gynaecologists

The Investigation and Treatment
of Couples with Recurrent First-

trimester and Second-trimester
Miscarriage

Green-top Guideline No. | 7/
April 201 1

5. What are the recommended investigations of couples with recurrent first-trimester
miscarriage and second-trimester miscarriage?

5.1 Antiphospholipid antibodies

All women with recurrent first-trimester miscarriage and all women with one or D
more second-trimester miscarriage should be screened before pregnancy for
antiphospholipid antibodies.

To diagnose antiphospholipid syndrome it is mandatory that the woman has two positive tests at least 12
weeks apart for either lupus anticoagulant or anticardiolipin antibodies of immunoglobulin G and/or
immunoglobulin M class present in a medium or high titre over 40 g/l or ml/l, or above the 99th percentile).



5.2 Karyotyping

Cytogenetic analysis should be performed on products of conception of the third and D

subsequent consecutive miscarriage(s).

Parental peripheral blood karvotyping of both partners should be performed in D

couples with recurrent miscarriage where testing of products of conception reports
an unbalanced structural chromosomal abnormality.

5.3 Anatomical factors

All women with recurrent first-trimester miscarriage and all women with one or %
more second-trimester miscarriages should have a pelvic ultrasound to assess uterine
anatomy.

Suspected uterine anomalies may require further investigations to confirm the %
diagnosis, using hysteroscopy, laparoscopy or three-dimensional pelvic ultrasound.

5.4 Thrombophilias
Women with second-trimester miscarriage should be screened for inherited D
thrombophilias including factor V Leiden, factor II (prothrombin) gene mutation and

protein S.

A meta-analysis®® of retrospective studies has reported a strong association between second-

Evidence
trimester miscarriage and inherited thrombophilias: factor V Leiden, factor II (prothrombin) JL_:.LL_JL_:'::
gene mutation and protein S deficiency.



6. Treatment options for recurrent miscarriage
6.1 What are the treatment options for recurrent first trimester and second trimester miscarriage?

Women with recurrent miscarriage should be offered referral to a specialist clinic.

6.2 Antiphospholipid syndrome

Pregnant women with antiphospholipid syndrome should be considered for
treatment with low-dose aspirin plus heparin to prevent further miscarriage.

Neither corticosteroids nor intravenous immunoglobulin therapy improve the live
birth rate of women with recurrent miscarriage associated with antiphospholipid
antibodies compared with other treatment modalities; their use may provoke
significant maternal and fetal morbidity.

6.3 Genetic factors

The finding of an abnormal parental karyotype should prompt referral to a clinical
geneticist.

Preimplantation genetic diagnosis has been proposed as a treatment option for translocation
carriers.®" Since preimplantation genetic diagnosis necessitates that the couple undergo in
vitro fertilisation to produce embryos, couples with proven fertility need to be aware of the
financial cost as well as implantation and live birth rates per cycle following in vitro fertili-
sation/preimplantation genetic diagnosis. Furthermore, they should be informed that they have
a higher (50-70%) chance of a healthy live birth in future untreated pregnancies following
natural conception®™**7! than is currently achieved after preimplantation genetic diagnosis/in
vitro fertilisation (approximately 30%).”

Evidence
level 4



Preimplantation genetic screening with in vitro fertilisation treatment in women with
unexplained recurrent miscarriage does not improve live birth rates.

Preimplantation genetic screening in conjunction with in vitro fertilisation has been advocated
as a treatment option for women with recurrent miscarriage, the rationale being that the identi-
fication and transfer of what are thought to be genetically normal embryos will lead to a live
birth. The live birth rate of women with unexplained recurrent miscarriage who conceive

naturally is significantly higher than currently achieved after preimplantation genetic
screening/in vitro fertilisation (20-30%).9%%°

6.4.1 Congenital uterine malformations

There is insufficient evidence to assess the effect of uterine septum resection in
women with recurrent miscarriage and uterine septum to prevent further miscarriage.

0.4.2 Cervical weakness and cervical cerclage

Cervical cerclage is associated with potential hazards related to the surgery and the
risk of stimulating uterine contractions and hence should be considered only in
women who are likely to benefit.

Women with a history of second-trimester miscarriage and suspected cervical

weakness who have not undergone a history-indicated cerclage may be offered serial
cervical sonographic surveillance.

In women with a singleton pregnancy and a history of one second-trimester
miscarriage attributable to cervical factors, an ultrasound-indicated cerclage should
be offered if a cervical length of 25 mm or less is detected by transvaginal scan before
24 weeks of gestation.

Evidence
level 2+




6.5 Endocrine factors

There is insufficient evidence to evaluate the effect of progesterone supplementation

in pregnancy to prevent a miscarriage in women with recurrent miscarriage.

There is insufficient evidence to evaluate the effect of human chorionic gonado-
trophin supplementation in pregnancy to prevent a miscarriage in women with

recurrent miscarriage.

Suppression of high luteinising hormone levels among ovulatory women with
recurrent miscarriage and polycystic ovaries does not improve the live birth rate.

There is insufficient evidence to evaluate the effect of metformin supplementation in

pregnancy to prevent a miscarriage in women with recurrent miscarriage.

6.6 Immunotherapy

Paternal cell immunisation, third-party donor leucocytes, trophoblast membranes
and intravenous immunoglobulin in women with previous unexplained recurrent

miscarriage does not improve the live birth rate.




6.7 Inherited thrombophilias

There is insufficient evidence to evaluate the effect of heparin in pregnancy to
prevent a miscarriage in women with recurrent first-trimester miscarriage associated

with inherited thrombophilia.

Heparin therapy during pregnancy may improve the live birth rate of women with
second-trimester miscarriage associated with inherited thrombophilias.

6.8 Unexplained recurrent miscarriage

Women with unexplained recurrent miscarriage have an excellent prognosis for
future pregnancy outcome without pharmacological intervention if offered support-

ive care alone in the setting of a dedicated early pregnancy assessment unit.
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What is the value of thrombophilia screening in
women with RPL?

For women with RPL, we suggest not to screen for
hereditary thrombophilia unless in the context of research,
or in women with additional risk factors for thrombophilia

(Bradley et al., 2012).

For women with RPL, we recommend screening for
antiphosphelipid antbodies (lupus antcoagulant [LA], and
anticardiclipin antibodies [ACA lgG and IgM]), after two
pregnancy losses (Miyakis et al., 2006; Opatmy et al., 2006).

For women with RPL, screening for 2 glycoprotein | antibodies
(aff2GP1) can be considered after two pregnancy losses.

Conditional
EPPpO

Strong
&DeO0

GPP



VYWhich therapeutic interventions should be offered to couples

with RPL and thrombophilia to increase the chance of a live
birth?

For women with hereditary thrombophilia and a history Conditional
of RPL, we suggest not to use antithrombotic prophylaxis PR
unless in the context of research, or if indicated for

venous thromboembolismm (WVTE) prevention (Skeith

et al., 201 8).
For women who fulfil the laboratory criteria of Conditional
antiphospholipid syndrome (APS) and have a history of z:lelele]

three or more pregnancy losses, we suggest
administration with low dose aspirin (75— 100 mg/day).
starting before conception, and a prophylactic dose
heparin (unfractionated heparin [UFH] or low molecular
weight heparin [LMVWWH]) starting at date of a positive
pregnancy test, over no treatment (Empson et al., 2005;
Malk et al., 2010; fiakas et al., 2010).

The guideline development group (GDG) suggests offering GFPP
anticoagulant treamment for women with two pregnancy

losses and antiphospholipid syndrome (APS), only in the

context of clinical research.



Heparin or low dose aspirin are not recommended, as there Srong
is evidence that they do not improve live birth rate in [2sTesTarTig]
wornen with unexplained RPL (de Jong et al., 2014).
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Table 2 Etiologies of recurrent pregnancy loss, recommended tests for diagnosis, and treatment options

Eticlogy

Tests for diagnosis

Treatment options

Uterine factor

Antiphospholipid syndrome

Endocrine abnormality

Genetic
Environmental factors

Psychological
Unexplained

Other (no consensus)
Luteal phase deficiency
Chronic endometritis
Other infections
Male factor

3D ultrasonography, sonochysterography,
hysterosalpingography, hysteroscopy
Magnetic resonance imaging

aCL, Anti-B2GPI, lupus anticoagulant
Thyroid-stimulating hormone

Prolactin

Fasting glucose or HbA

Karyotype of product of conception
Parental karyotype

Screen for smoking, drug use, excessive
alcohol and caffeine intake

Mid-luteal progesterone, endometrial biopsy
Endometrial biopsy

Cultures

DMNA fragmentation test on sperm

Hysteroscopic resection of septum

Myomectomy, hysteroscopic removal of polyps
Adhesiolysis

Heparin + aspirin

Levothyroxine

Bromocriptine

Diabetes control (weight loss, nutrition, metformin)
Genetic counseling

Preimplantation genetic diagnosis for balanced translocation
Eliminate environmental toxins

Psychological support in a specialized setting
Progesterone supplementation (no consensus)
Immunomeodulating treatments (no consensus)
Preimplantation genetic screening (no consensus)

Progesterone supplementation

Antibiotic treatment

Appropriate treatment

Lifestyle modifications, multivitamins, donor sperm

Mote: Anti-f2GPI: anti-g2 glycoprotein-|.

Abbreviations: aCL, anticardiclipin; 3D, three-dimensional.

3 3 a subimit your manuscript

Dowe

International Journal of Women's Health 2017:9



AKIS SEMASI-2: GEBELIKTE VENGZ TROMBOPROFILAKS] ICIN ANTENATALDEGERLENDIRME

Tom gebslers gebellk Oncesl vwyda ereen geball donemindes Y TE agisirndam risk 1akioekes|
dederterdinmeasd yapilmak [Tabha 1)
I Azsompiomaiik plguiarda rutin Kalilsal rombofili aramasi yapdmamak I
s0aENE SFec i Gissin g ek YTE Yilkssk Risk
s Tromboblisrgn mha Eyklmii 3 DA i ankeralal proliaksl oeralki
sldpopatib wisva oS oREn 1igii Hemding v Jebiokk Sprasbinda
i@ Bl Qg iribmeg rekliimen WTE ChEfdy i E UErEan i v nheadin
8 Trombsih el ik Gylodall o ks e g inieeg Ora Risk
sk ¥ TE —
WTE elrmakaiz irambsali DA H fbe arviersaial profiaksiyl Sigln
n | SER mobors b s tiabilar (bl v akcigar e
= hastalitlan, BLE. kansiv, inNamaluar bafimsas QA0 davTaen
himaialifi e Infamaiue ol lrircgail git

Fill it Fohils i Eikkan, feadrobl S d i
projsirdn =3gnigin, nmk Pl nsd pneml erpeasraie
Ba; kul@nimi gerskieesn hasiakklar gibi]

samatd gk mier [apperdaktoamd gibi)

=35 yag Gl LU vaym el fmrdn sk mkicnd
=iz b (B >3] i,g.l'mil Efer katad sdiir |me kiveyn daios
sPoriis Bl faxin rmk fmkfank

smigara kdlmmimii

= Besdirgini varikin weriar Uician e nak akigng I
sGimbmmik anfake o

slmmandlie aeyen l_

= [ g bl sl

M i gy L, chedioradm eeasim, oremr Dugilk Rixk

hparshmbEsyon Sandmomu Nlohilire =l wm dehidretssyoncder
safjul gabalk, yardimeos drerrse e krikian T




L

AKIS SEMASK]: GE BELIKTE VENOZ TROMBOPROFILAKSI lElH POSTHNATAL
DEGERLEMDIRME

Tim gobalere gobalik gonominde WTE afmindan risk Taktdrien dejordondirmesi yapiimali (Tabdo 1}

s0haNa O pasgifieTeg e YTE +
sHarhangi Eir nadessla aniesaial DSWH Bidllanom
L a k]

W L i R

SChad el e B o p e

s gliinnlvaym sk smamplcadik rorebciil

= EesE D B =0 kgimTh

sl mirmd haelanede patop

SEflin il Dadndi Pk b blar Chalp wined b
heslaliklan. SLE. kanssr, milsrmmlusr bedermsk
FigeRtialifji wala bl miant i i iraipes {im

i loer r ¥l Hockyy, ssafrobb sandoen-
picdEanes =3 phphis. orek hilsred] awsml inirasenbe
Ba ularm gk brees b stal vk e gibn

=35 yag Crali

s Oitr bw (BRA =30 EgimE)

sFiarme 2l

aSigars kallbmmimii

sElaki susansan

= m eilrec e erhairgl bis cermbi girigm
=B g viraliie. el

sSmismik enfmbspo

# | YRR L

=Pkl

EFOraEn i ki diodeais

sl sy defpm (=24 maat)

=9 b UGPSR e Ksairid vind Ean

Eri =r nki hafis pominetsl prodilaksilk
G

ot Risk
En mx i grin posirasinl probim ki
Chis

3 Ear dwemn =fan vy ighan Brcls

nk laxinri wanes Chiid ie caha
ucun wirak vorrds. Fomsoprof lelsy

diign

—..Ih.i-e-ﬂdmmmr-ulm:rm

.l Pascbemy me sk (wkloi

CHFgiah Sk
BAckEdlirs & o Sehidmineyend sn
ki i




