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decidualising endometrial stromal Cells serve
as sensors of quality on implantation
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NViany normal embrvns also mlscarryr

- At least some of thhese faillures are caused by
matermal abmnormalities

- These may include:
— poor decidualisation
— spiral arteries that resist remodelling
— failure of iMMmuune recogniton
— abrnormalities of thhe blood clotting swstemrm

Aplin 2014 “black box of implantation” EXEEM]\ED
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Fig. 3.1 (A) Uteroplacenta artery showing marked distension end replacement of the muscular and elastic tissue in the wall by fibrinoid and
invaded trophoblast. (B) A spral artery in the junctional zone myemetrium in severe preeclampsia showing zbsence of physiological changes
and sur-cunded by interstitial trophoblast (Masscn trichrome). See plate section for color version.
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s heparin a placental anticoagulant in high-risk pregnancies?
John C. P. Kingdom'2 and Sascha Drawlo?

"Matemal-Fetal Medicine Division, Depariment of Obstetrics & Gynecology; and “Program in Development and Fetal Heafih, Samuel Lunenfeld Research
Inslitute af Mount Sinai Hospral, Universty of Toronto, Toronto, ON

Randomized control Irials show benefl- ably associaled with abnormalities in de- tion in mid-pregnancy. Heparin has
clal effects of heparin In high-risk preg-  velopment of the placenta, characterized diverse cellular functions that include d-
nancies to prevent preeclampsia and in- by poor maternal perfusion and an abnor-  rect actions on the trophablast. Dissect-
trauterine growth restriction, However, the  mal villous traphoblast compartment in  ingthe non-anticoagulant actions of hep-
lack of placental pathology data in these  contact with maternal blood, than with arin may indicate novel and safer
trials challenges the assumption that hep-  maternal thrombaphilla. At-risk pregnan-  therapeutic targets to prevent the major
arin is a placental anticoagulant, Recent  cles may therefora be predicted by nonin-  placental complications of pregnancy.
data show that placental infarction is prob-  vasive prenatal testing of placental func-  (Blood. 2011;118(18):4780-4788)




Villous trophoblast turnover and placental thrombosis
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Yeparin as a co-factor for FGF signaling
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onclusion, this systematic review
anstrates that the role of adjuvant heparin
guring IVF has not been adequately
A/ current literature. On the basis of
re, the group of patients who
eparin therapy could not
ginty. Specifically, the role

en with known
. unex- plained
2 warrants further
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Tirmeframa Factors

Pre-existing Prewious venous thromboem/bolism
Thircimbeoyphilia:
Heritable:
Antithrombin deficiency
Protein C deficiency
Protain 5 deficiency
Factor V' Leiden
Prothrombin gene G20210A
Acguired fantishospholipid syndrome):
Persistent lupus anticoagulant
Parsistant modarateshigh-titre anticandiohpin antibodies or Bz glycoprotein 1 antbodies
Medical comorbidities [e.g. heart or lung disease, S5LE, cancer, inflammatory conditions (inflammatony
boweel diseaze or inflarmmatory polyarthropathy), nephrotic syndrome (proteinuria = 3 g/dayl, sickle call
diseasa,*® intravenous drug user
Age = 35 years
Oesity (BMI > 30 kg'md) either prepregnancy or in sarty pregnancy
Parity = 3
Smoking
Gross waricoss veins (symptomatic or above konee or with associsted phlebitis, cedemadskin chanoges)
Paraplegia

Obstatric Multiple pregnancy, assisted reproductive therapy
Pre-edampsia
Caesarsan section

PPH (> 1 litre) requiring transfusion } Prolonged labbour, mid-cavity rotational operative delivery

Mew-onsettransiant Surgical procedure in pregnancy of puenperum (&0 ERPC, appendicactommy, postparturm stenlisation)
Potentially reversibled Hyperemesis, dehydration
Chvarian hyperstimulation syndrome
Admission or immokility (= 3 dayws’ bed rest] e.g. symphysis pubis dysfuncton restricting meobility
Systarmic mfection (reguiring antibiotics or admission to hospital) e.g. preumonia, pyaelonsphntis,
postparturm wound infaction
Long-distance trawel = 4 hours]

HM| = body mass imdex; BRFC = evacuated PPH = postparium hasmorrhage; evacuation of retained products of conception;
SLE = systamic lupus erythematosus

* May develop at |ater stages in gestation than the initial risk assessment or may resolve and therefore continuing individual risk
assessment is important




1cse data and recent international guidelines™ support a recommendation to stratify women with previou®
VTE into the following categories, which are described in Figure 1 and Appendix II:
e Very high risk
Women with recurrent VIE associated with either antithrombin deficiency or the antiphospholipid syndrome
(who will often be on long-term oral anticoagulation). These women require thromboprophylaxis with
higher-dose LMWH (either high prophylactic (12-hourly) or weight-adjusted (75% of treatment dose)'** (see
Table 3) antenatally and for 6 weeks postpartum or until converted back to warfarin after delivery. These
women require specialist management by experts in haemostasis and pregnancy.

e High risk
Wc:-gmen in whom the original VI'E was unprovoked, idiopathic or related to estrogen (estrogen-containing
contraception or pregnancy) or who have other risk factors, a family history of VIE in a first-degree relative
(suggestive of thrombophilia) or a documented thrombophilia. These women require thromboprophylaxis
with LMWH antenatally and for 6 weeks postpartum.

¢ Intermediate risk
Women in whom the original VIE was provoked by a transient major risk factor that is no longer present and
who have no other risk factors. In these women, thromboprophylaxis with LMWH can be withheld
antenatally, provided that no additional risk factors are present (in which case they should be offered
LMWH). They require close surveillance for the development of other risk factors. They should be offered
thromboprophylaxis with LMWH for 6 weeks postpartum.

Any woman with objective documentation of previous VTE should have a careful history documented and. if
appropriate, should undergo testing for both heritable and acquired thrombophilia, preferably before
pregnancy. Where objective documentation is not available, the previous diagnosis of VI'E can be assumed in
cases where the woman gives a good history and received prolonged (more than 6 weeks) therapeutic
anticoagulation.
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Sing b peeviousVTE+ High risk
Bequires antenatal prophylaxizwith LMAH

® Thrombogiula or Gemilly hestory
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Refer Lo trust-meminated thrombosis in
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M ultipl=preg nancy or ART
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Dy estionyperemeses0H 35
Mobil isation and avoidance of dehydration

Antznatal and postnatal prophylsctic dose of LMWH

Waight « 50 kg = 20mg enoxzparinzyoo ssits doleparin/3 o0 esits Hreasarin dolly

Waight 50-p0 kg = 40 mg eamapan o0 unies daltepanin g0 units merapann daiky
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Table 1. Risk of Venous Thromboembolism With Ditferent Thrombophilias ¢

Prevalence VTE Risk VTE Risk

in General per Pregnancy per Pregnancy

Population (No History) (Previous VTE)  Percentage of

(%) (%) (%) AIIVTE References

Factor V/ Leiden heterozygote 1-15 05-1.2 10 40 -4
Factor V Leiden homozygote 1 4 17 2 1-4
Prothrombin gene heterozygote -5 .5 >10 17 -4
Prothrombin gene homozygote l -4 >17 05 -4
Factor V/ Leiden/prothrombin 0.01 45 >0 13 -4
double heterozygote
Antithrombin Il activity (<60%) 0.02 37 40 I 1,56
Protein C activity (<50%) 0.2-04 0.1-0.8 4-17 14 1,517
Protein § free antigen (<35%) 0.03-0.13 0.1 (-22 3 1,8-10




> Who are candidates for thhiromboplilia
evaluarion?

Screening for thrombophilias s controversial. It is use-
ful only when results will atfect management decisions,
and is not useful in situattions where treatment i1s 1ndi-
cated for other risk factors. Screening may be considered
in the following clinical settings:

= A personal history of wvenowus thromboembolisnm
that was associated with a nonrecurrent risk factor
(eg. fractures, surgery. and prolonged immobiliza-
tion ). The recurrence rizsk among untreated pregnant
women with such a history and a thrombophilia
was 16% (odds atio, 6.5; 95595 confidence interval.,
D.BE—506.3) (553).

= M first-degree relative (eg. parent or sibling) with a
history of high-risk thrombophilia.

In other situations, thrombophilia testing is not
routinely recommendeaed. Testing for inherited thrommbo-
philias 1in women who have experienced recurrent fetal




able 2. How to Test for Thrombophilias <

l5 Testing 5 Testing ls Testing
Reliable Reliable Reliable
During During Acute With Anti-
Thrombophilia Testing Method Pregnancy? Thrombosis? coaqulation?
Factor V Leiden Activated protein C resistance Yes Yes No
mutation assay (second generation)
 abnormal: DNA analysig Vs Yes Yes
Prothrombin DNA analysis Vs Yes Ves
(202104 mutation
Protein C deficiency Protein C activity (<60%) Vs No No
Protein § deficiency Functional assay (<55%) No* No No
Anfithrombin deficiency Anfithrombin activity (<60%) Yes No No

*If screening in pregnancy s necessary, cutoff values for free protein 5 antigen levels in the second and third trimesters have been identified at less than 30% and le

than 24%, respectively.




"Dostparum tretment el shoui be qeate or equal to antepatum reament. Treament of acute VTE and management of antiphospfolpd syndrome
a0dressed i ofher Pracice Buletn

Low-k romboptili:Factor V Leiden eerorygous; pofheombin C202104 hetozygous;prten C o profen § defcency
et e v with 2 iy o a ook e bifoveage 50 yeas, oo o v 1k actr o, obety o proonged iy,
b

gk trombophil: antvombi defency: double hetromgous for procvombin G202104 mutaion an fctn V L factor ' eden homazygots o
protvombin G20210A mutation fomozygous

Srvellance withaut ancoaqulafion therpy s supportedasan alemative appraach by some expets.
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Clinical Scenario

Antepartum Management

Postpartum Management

Loww-risk thrombophiliat without previows VTE

Lows-risk thrombophila with a family histony
(first-degree relative) of VTE

Lowe-risk thrombophiliat with a single previous
episode of WTE—Maot receiving long-term
anticoagulation therapy

High-risk thrombophilia® without previous VTE

High-risk thrombophilia®with a single previows
episode of WTE or an affected first-degres
relative —Mot recenang long-term
anticoagulation therapy

Mo throembophilia with previous single
episode of WTE associated with transient
risk factor that is no longer present—
Excludes pregnancy- or estrogen-related
risk factor

Mo thrombophilia with previous single
episode of WTE associated with transient risk
factor that was pregnancy- or estrogen-related

Mo thrombophilia with previows single episode
of WTE without an associated risk factor
(idiopathic)}—Mot receiving long-term
anticoagulation therapy

Thrombophilia or mo thrombophilia with two
or mare episodes of YTE—Mot receiwing long-
term anticcagulation therapy

Thrombophilia or mo thrombophilia with two
or mare episodes of WYTE—Receiving long-term
anticoagulation therapy

Surveillance without anticoagulation therapy

Sureeillance without anticoagulation therapy

Prophylactic or intermediate-dose LMWH/UFH
or surveillance without anticoagulaticn
therapy

Surveillance without anticoagulation therapy,
or prophylactic LMWH or UFH

Prophylactic, intermediate-dose, or adjusted-
dose LMWH/UFH regimen

Surveillance without anticoagulation
therapy

Prophylactic-dose LWVWH or LUEH"

Prophylactic-dose LAMWH or UFH"

Prophylactic or therapeutic-dose LMWH
or

Prophylactic or therapeutic-doss UFH
Therapeutic-diose LMWH or UFH

Surveillance without anticoagulation therapy
or postpartum anticoagulation '.herapz' if
the patiemt has additional risks factors

Postpartum anticoagulation therapy or
intermediate-dose LMWH/UFH

Postpartum anticoagulation therapy or
intermediate-dose LMWH/URH

Postpartum anticoagulation therapy

Postpartum anticoagulation therapy, or
intermediate or adjusted-dose LMWH/UFH fo
& weeks (therapy level should be at least as
high as antepartum treatment)

Postpartum anticoagulation therapy!

Postpartum anticoagulation therapy

Postpartum anticoagulation therapy

Postpartum anticoagulation therapy

ar
Therapewtic-dose LMWH/UFH for & weeks

Resum ption of lomg-term anticoagulation
therapy

madatining | WAAH  lraw minloirnla e wecdnb e baoncsren-

IFH  ninfractinnatod homn-

WTF wemnins then mbenamibrlizm
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Box 1. Laboratory Criteria for the Diagnosis
of Antiphospholipid Syndrome <

1. Lupus anticoagulant present in plasma, on two
or more occasions at least 12 weeks apart. It is
interpreted as either present or absent. Testing for
lupus anticoagulant is ideally performed before the
patient is treated with anticoagulants, or

2. Anticardiolipin antibody of immunoglobulin G (lgG)
and/or immunoglobulin M isotype in serum or
plasma, present in medium or high titer (ie, greater
than 40 GPL or MPL, or greater than the 99th
percentile), on two or more occasions, at least 12
weeks apart, or

3. Ant-[3_-glycoprotein | of immunoglobulin G (IgG)
and/or immunoglobulin M isotype in serum or
plasma (in titer greater than 99th percentile for a
normal population as defined by the laboratory
performing the test), present on two or more occa-
sions, at least 12 weeks apart.

Modified from Miyakis S, Lockshin MD, Atsumi T, Branch DW, Brey RL,
Cervera R, et al. International consensus statement on an update

of the cdassification critenia for definite antiphospholipid syndrome
(APS). J Thromb Haemost 2006;4:295-306. [PubMed] [Full Text]




In women with APS and a history of stillbirth or
recurrent fetal loss but no prior thrombotic history,
prophvylactic doses of heparin and low-dose aspirin
during pregnancy and 6 weeks of postpartum should
be considered.

The following recormmendations are based prirmmar-
iy on consensus and expert opinion (Level C):

P For women with APS who have had a thrombotic
event, most experts recommend prophvylactic anti-
coagulation with heparin throughout pregnancy and
6 weeks postpartum.

P For women with APS who have not had a throm-
botic event, expert consensus suggests that clinical
survelllance or prophvylactic heparin use antepartum
in addition to 6 weeks of postpartum anticoagula-
tion may be warranted.

P For long-term management postpartum. patients
withh APS should be referred to a physician with
cexpertise in treatment of the syndrome. such as an
internist, hematologist, or rheumatologist.

P Women with APS should not use estrogen-contain-
ing contraceptives.|




Box 2. Clinical Criteria for Diagnosis of
Antiphospholipid Syndrome <

1. Vascular thrombosis

One or more chinical episodes of artenal, venous, or
small vessel thrombosis, in any tissue or organ, or

2. Pregnancy morbidity

a) One or more unexplained deaths of a morpho-
logically normal fetus at or beyond the 10th
week of gestation, vwith normal fetal morphology
documented by ultrasound or by direct examina-
tion of the fetus, or

b) One or more premature births of a morphologi-
cally normal neonate before the 34th week of
gestation because of eclampsia or severe pre-
eclampsia, or features consistent with placental
insufficiency, or

c) Three or more unexplained consecutive sponta-
neous pregnancy losses before the 10th vweek of
pregnancy, with matermnal anatomic or hormonal
abnormalimes and paternal and maternal chro-
mosomal causes excluded.

Modified from Miyakis S, Lockshin MD, Atsumi T, Branch DWW, Brey

RL., Cervera R, et al. International consensus statement on an update
of the dassification critenia for definite antiphospholipid syndrome
(AaPs). J Thromb Hasmost 20064 :295 —30&. [Pubfied] [Full Text]




Summary of
Recommendations and
Conclusions

The following recommendations are based on [lim-
ited or inconsistent scientific evidence (Level B):

>

Obstetric indications for antiphospholipid antibody
testing should be limited to a history of one fetal
loss or three or more recurrent embryonic or fetal
losses.

Testing for antiphospholipid antibodies should be
performed in women with a prior unexplained
venous thromboembolism, a new venous thrombo-
embolism during pregnancy, or in those with a his-
tory of venous thromboembolism but not tested

previously.
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