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FRANCIS MAURICEAU.

This eminent French accoucheur, was born in Paris, in 1637; where we are told that he applied himself
with great industry to the study and practice of surgery, especially in the great Hotel-Dien, for many years
before he cnmmen-:edmpub!ic practice ; so that he rose lgn:mst at once to the head of his profession

For forty years Mauriceau prac midwifery in Paris, and he considered no department of medicine or
surgery superior to it in dignity and us At this period and for more than a century after Mauriceau’s
death, it was generally regarded as beneath the dignity of a physician to practice this branch of our profes.
sion ; indeed during the first quarter of the present tenlurg;. the Royal College of Physicians in London did
not admit as a fellow any man who pr:c:icetfmidwifery. Is reputition was farther increased by his writ-
ings, and maintained by his prudent conduct, and acknowledged skill, during a long series of years ; after
which he quitted practice entirely, and retired into the country, where he dicd at an advanced age, in 1709

He was the first to confine his patients in bed—a bold innovation, as the obstetric chair was looked upon
as the only proper place for a confinement. Accoucheurs were engaged in endeavoring to perfect the
obstetric chair, very much as their successors of the present day are experimenting and striving to perfect
the forceps ; and styles and patterns of the **sella lochaa obstetricia seu obstetrica” were as varied as the
modern instrument.” It has been said that the adyent of the obstetric chair marked an era in the history of
the art; and it may be as well said that the abandonment of it marked another, to be so soon followed by the
great epoch which'is marked by the invention of the obstetric forceps. A fourth epoch was begun when
anasthesia was introduced. -

Fortwenty-five years he preserved faithful histories of all the important cases which came under his care,
and out of 3,c00 he selected 700 of the most i t for publicati i his great work “ Traité
des Maladies des Femmes grosses, et de celles qui sont accouchées, in 1688, at Paris.

In this work which was so well received that it was soon published in most of the languages which had a
medical literature; and was often reprinted both in French and Latin at home; his description of the anatomy
of the parts involved in labor is good. He treats of the pregnant state and the diseases connected with it,
and then takes up the subject of labor. He recommends version in difficult cases, but is at a loss how to ex-
tricate the head when fixed in the pelvis ; advocating the use of fillets, and the opening of the head with a
spear-shaped knife to allow the introduction of his “ #/vefete * which seems to have consisted of two metal
:I?se , one of which was to be introduced through the incision in the child’s cranium, and the other was to
be forced against the exterior of the cranum by means of a long screw which also served as a handle by
which traction was made. In his third book, he considers the diseases of the puerperal period and of chil.
dren. Itis chiefly valued lq the physicians of to-day, for the larger number of cases which he describes
with painstaking accuracy. ‘The writer’s library contains the fine quarto edition of his works which were col-

ected and published in two volumes, at Paris, after his death in 1712,
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Pregnancy is one of the earliest known risk factors for VTE
Francois Mauriceau a prominent French Obstetrician described the “milk leg” in 1718 and this is generally accepted as the first description of a venous thrombosis


Thromboembolic disease

Venous thrombosis = fibrin and red cells
Originate in areas of sluggish blood flow

Propagate in the absence of antithrombotic
t h erapy Deep Vein Thrombosis (DVT)

Risk of Embolisation




Symptoms and Signs deep vein

thrombosis (DVT)

Leg pain
Tenderness
Swelling
Warmth
Discoloration

_lower abdominal pain

ncreased temperature
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Moving from prevention to diagnosis of VTE in pregnancy


Symptoms and Signs Pulmonary
Embolus (PE)

Chest pain

Shortness of breath
Coughing up blood

Fast pulse

Raised venous pressure
Collapse
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Incidence of venous thrombosis
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By the beginning of the 20th Century venous thrombosis occurred in approximately 8/1000 women who had given birth and was fatal in a third of cases


Incidence of venous thrombosis



Presenter
Presentation Notes
Currently the overall incidence of pregnancy related VTE has reduced four fold to approximately 1-2 per 1000 pregnancies and approximately 1 per 100000 births proves fatal as a direct result of VTE a reduction of 100 fold


Maternal Morta

lity data
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The most recent confidential enquiry into maternal deaths covering 2009-2013 was published 2015



Maternal death rate 2004-12

(Three year rolling averages)

Rate per 100,000 maternities with 95% Confidence Intervals
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Maternal deaths in the UK in the most recent report are 10 per 100,000 women giving birth 



Maternal Mortality Data

Table 2.5: UK Maternal deaths and mortality rates by cause 1985-2011

Cause of death Numbers Rates per 100,000 maternities

1985- 1988- 1991— 1994— 1997— 2000- 2003- 2006— 2009— 1985~ 1988- 1991— 1994- 1997- 2000- 2003— 2006— 2009—

87 90 93 96 99 02 05 08 11 87 90 93 96 99 02 05 08 11

All Direct and Indirect deaths | 223 238 228 268 242 261 295 261 252 983 | 1008 | 985 | 1219 | 114 | 1307 | 1395 | 11.39 | 1063
Direct deaths
Genital tract sepsis* 9 17 15 16 18 13 18 26 14 0.40 0.72 0.65 0.73 0.85 0.65 0.85 1.13 0.63
Pre-eclampsia and eclampsia 27 27 20 20 16 14 18 19 10 1.19 1.14 0.86 0.91 0.75 0.70 0.85 0.83 0.42
ThrombBosis:and 32 33 35 48 35 30 41 18 30 1.41 1.40 1.51 2.18 1.65 1.50 1.94 0.79 1.26
thromboembolism
Amniotic fluid embolism ] T 70 17 g 5 T7 13 0.40 047 043 077 035 0.25 0.80 057 025
Early pregnancy deaths 16 24 17 15 17 15 14 1 0.71 1.02 0.73 0.68 0.80 0.75 0.66 0.48 0.17
Haemorrhage 10 22 15 12 17 14 9 14 0.44 0.93 065 055 0.33 0.85 0.66 0.39 059
Anaesthesia 6 4 8 1 3 6 6 7 3 0.26 0.17 0.35 0.05 0.14 0.30 0.28 0.31 0.12
Other Directt 27 17 14 b rd 8 4 4 0 119 Q72 080 03 033 0.40 019 017 -
All direct 139 145 128 134 1086 106 132 107 82 6.13 6.14 5.53 6.10 4.99 531 6.24 467 3.49
Indirect deaths
Cardiac disease 23 18 37 39 as 44 48 53 51 1.01 0.76 1.60 1.77 1.65 2.20 227 2.31 2.14
Other Indirect causes 43 45 38 39 41 50 50 49 72 1.90 1.91 1.64 1.77 1.03 2.50 2.37 2.14 3.03
anecteurological 19 30 25 47 34 40 37 36 30 0.84 1.27 1.08 214 1.60 2.00 175 1.57 1.26
conditions
Psychiatric causes 1 T T 9 15 16 18 13 13 T+ 1 b o 0.41 0.71 0.80 0.85 0.57 0.55
Indirect malignancies + T T T 11 5 10 3 4 T T 1 7 0.52 0.25 0.47 0.13 0.17
All Indirect 84 93 100 134 136 155 163 154 170 3.70 3.94 4.32 6.10 6.40 7.76 7.71 6.59 7.15
Coincidental 26 39 46 36 29 36 55 50 22 1.15 165 1.99 1.64 1.37 1.80 2.60 2.18 0.98

*Including early pregnancy deaths as a result of sepsis

*Acute fatty liver and genital tract trauma; included with pre-eclampsia and eclampsia and haemorrhage respectively from 2009 onwards

TDeaths from these causes not included in reports from earlier years
Source: CMACE, MBRRACE-UK
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The total number of direct deaths continues to decline
The decline in deaths due to thromboembolism between 2003-2005 and 2006 -2008 was statistically significant p<0.001 and was thought to reflect publication of the RCOG guidance regarding thromboprophylaxis, however this change was not been sustained in 2009-11 report






d

ernal Mortality Data

Cause of death 2009-11 201012 201113
n  Rate 95% Cl n Rate 95% CI n Rate 95% Cl

All Direct and
Indirect deaths 253 | 1063 | 9.36-12.03 | 243 | 10.12 | 8.89-11.47 [214 | 8.02 | 7.85-10.31
Direct deaths

Sepsis* 15 | 063 | 035-104 | 12 | 050 | 026-087 | 7 | 0.29 0.12-0.61

Pre-eclampsia

and oclampsia 10 | 042 0.2-0.77 9 | 038 | 018071 | 6 | 025 0.09-0.55

Thrombosis and

thrombosmborism 30 | 126 | 085-1.80 | 26 | 1.08 | 071-1.59 |24 | 1.01 0.65-1.5

AIHLE A 7 | 029 | 0.12-061 8 | 033 | 014-066 | 10 | 042 | 020-0.78

embolism

Early pregnancy 4 0.47 0.05-0.43 8 0.33 0.14-0.66 6 | 025 0.09-0.55

deaths

Haemorrhage 14 | 059 | 032-099 | 11 | 046 | 023-082 |13 | 055 0.29-0.94

Anaesthesia 3 | 012 | 0.03-037 4 | 017 | 005043 | 3 | 013 0.03-0.37

All Direct 83 | 349 | 278432 | 78 | 325 | 257-405 |69 | 291 226-3.68
Indirect

Cardiac disease 51 214 1.60-2.82 54 225 1.69-2.93 48 | 2.06 1.53-273

Indirect Sepsis -

Influonze 27 | 113 | 075165 | 13 | 054 | 029093 | 9 | 038 0.17-0.72

L 16 | 067 | 038-1.09 | 22 | 0.82 | 057-139 |21 | 089 | 055-135

Pneumonia/ others ' : : ) = : : :

Other Indirect 29 | 122 | 082-175 | 26 | 1.08 | 071-159 |22 | 093 | 056140

causes

Indirect neurological

e 30 | 126 | 085180 | 31 | 1.29 | 088183 |24 | 101 0.65-1.50

Psychiatric causes 13 0.55 0.29-0.93 16 0.67 0.38—1.08 19 | 0.80 0.48-1.25

Indirect

malignancies 4 | 017 | 0.05-045 3 | 043 | 003037 | 1 | 004 | 0.001-024

All Indirect 170 | 715 | 6.11-8.30 | 165 | 6.87 | 586-8.00 |145| 6.1 5.16-7.19
Coincidental deaths | 23 | 098 | 061-145 | 26 | 1.08 | 071-1.58 |26 | 1.10 0.72-1.61
Late deaths 325 | 1366 | 12.22-1533 | 313 | 1303 | 11.63-14.56 |335 | 14.12 | 12.64—15.71

Implementation guidelines
Recognition Risk
Compliance

Demographics
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Nor in the on-going rolling triennium reports up until 2013 
Potential causes of the failure to demonstrate a sustained response include implementation of guidance, compliance and changes in population demographics



Causes of maternal death

Rate per 100,000 maternities

*Rate for genital tract sepsis shown in pale and rate
for indirect sepsis (influenza, pneumonia, others) in dark bar
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Thrombosis is once again the leading direct cause of maternal death



70% arise in proximal iliac and femoral veins (9% outside pregnancy)

90% of DVT occur in the left leg in pregnancy (55% outside pregnancy)

DEEP
CIRCUMFLEX
TLac

INFEAIOR
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Compared to 9% outside of pregnancy
Compared to 55% outside of pregnancy probably due to the effect of the gravid uterus and Compression of the left common iliac vein by the right common iliac artery and e



Distribution of venous thromboembolism
(VTE)in pregnancy and puerperium

24 36|1 G 1

Ante-partum ? Post-partum

! WeeKS =

RR 5 Fold Delivery RR 60 fold

AJOG, 2008;198:233.e1-233.e7 ,AF Jacobsen, FE Skjeldestad, PM Sandset,

Incidence and risk patterns of VTE in pregnancy and puerperium
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The risk of VTE spans all 3 trimesters and there is a bimodal distribution of antenatal VTE  with most events occuring in the first or third trimester

The risk increases exponentially throughout pregnancy and is highest in the postnatal period however  10 % occur in the first trimester and the The ante- and postnatal distribution is about 50% each

RR in pregnancy 5 fold
And in the post partum phase RR can be increased up to 60 fold 

Thrombotic risk has been shown to persist for six weeks after delivery accounting for the conventionally defined 6 weeks period for thromboprophylaxis


Risk Factors for venous

thromboembolism

i3

e Alteration in normal blood flow
(stasis)

e 50% reduction in blood flow to
lower limbs by 29 weeks

 Trauma or damage to the vascular
endothelium

e During vaginal or abdominal
delivery

* Alteration in the constitution of
blood (hypercoagulability)

* |ncreased levels factor VIII,
Rudolf Virchow, a German fibrinogen, reduced levels protein

pathologist in the 1800s, Is S, resistance to activated protein C
considered by many to be “the and impaired fibrinolysis
father of pathology.”
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Why is the rate of thrombosis higher in pregnancy, Virchows triad describes the three broad categories of factors that are thought to contribute to thrombosis named after Rudolf Virchow a german pathologist. These include….All 3 are present in pregnancy.




Risk Factors for pregnancy related
venous thromboembolism
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The risk of pregnancy related thrombosis are increased by the effect of additional risk factors that can be divided into those that are maternal risk factors for example history of VTE or obesity or those that specifically relate to pregnancy for example Assisted reproductive therapy or Csection. 



Maternal risk Factors

e Personal history VTE

e Thrombophilia

 Family and personal history of VTE
e Obesity

 Age and Parity




Previous VTE

 Preghancy increases risk of recurrence 3-4 fold

e 15-25% of pregnancy related thrombosis are
recurrent events

Unprovoked

Hormone: provoked %

¥ dy
I

Femoral Fracture

o ) ! '-i __.'- A _'._
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Pregnancy increases the risk of recurrence 3- 4 fold
15-25% of pregnancy related thrombosis are recurrent events
The risk is lower when the prior VTE was associated with a major risk factor which is no longer present for example orthopaedic surgery
And  higher in women with prior unprovoked or hormone provoked VTE (including pregnancy and COCP)
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Although the impact of hereditable and acquired thrombophilia in the non pregnant population is generally considered to be low, evidence of thrombophilia has been found to be present in as many as 50% of women who develop pregnancy related VTE


Acquired thrombophilia

Thrombosis — ~— Recurrent

pregnancy loss
g2

N
Persistently positive
test tor LAC and/or
Ul aCL and/or anti-poGPI I
( Diagnosis ) ( Diagnosis )

Consequences for treatment
& prognaosis

Bill Giannakopoulos et al. Blood 2009;113:985-994 ‘. bl d
©2009 by American Society of Hematology - O 0
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The most common acquired thrombophilia associated with an increase risk of VTE in pregnancy is antiphospholipid syndrome
A diagnosis of antiphospholipid syndrome requires evidence of defined clinical events for example thrombosis or recurrent pregnancy loss and  persistence of associated sticky blood markers known as antiphospholipid antibodies
Thrombosis is the most common presenting feature of APS
Thrombosis may occur in the venous or arterial circulation



THE GLOBAL OBESITY PROEBLEM

population %%
W 30- 20%
B z0-30%
B 10-20%

B s _10%
. D-5%
. Mo data

An obesse adult is classified as having a
Body Mass Index equal to or greater than 30 SOURCE: World Health Organization, 2006
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Obesity has consistently been found to increase the risk of VTE, including pregnancy related vTE and is an increasingly relevant finding given the inexorable rise in obesity worldwide.

Obesity predisposes to venous stasis, promotes hypercoaguability and impairs fibrinolysis



Age and Parity
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The risk of VTE increases with age in both men and women
in the setting of pregnancy the risk of VTE is increased for women 35 years and older
The impact of age is most pronounced in the puerperium rather than the antenatal period

Multiparity is also a risk factor for VTE and 47 % of pregnancy associated VTE occur in multiparous women


Pregnancy related risk factors

* Preconception —hormone stimulation
 During pregnancy — pre eclampsia
e Mode delivery and complications- blood loss

Vaginal Emergency

Delivery Caesarean
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Include those prior to conception, during pregnancy and relating to mode of delivery

A large prospective swedish study demonstrated an incidence of VTE related to in vitro fertilisation of 0.2% in the first trimester which is a ten fold increase compared to the non IVF population

Further more women who developed OHSS had a 100 fold increase in risk of developing VTE in the first trimester

A Dutch study in 1983 showed spontaneous vaginal delivery has the lowest incidence of associated VTE , whilst all interventions had increased rates

Elective Cs has been found to be associated with double the risk of VTE compared to vaginal delivery. The risk doubles again for emergency CS compared to elective section
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Modalities of thromboprophylaxis include mechanical and pharmacological thromboprophylaxis
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Mechanical devices include intermittent pneumatic compression devices and graduated compression stockings
These devices increase venous flow and reduce stasis in the absence of any associated risk of bleeding

Lack of data for efficacy of mechanical methods in pregnancy, potential benefits extrapolated from non pregnant post operative patients

However venous stasis in pregnancy provides a rational for there use

GCS are commonly used as a thromprophylaxis adjunct in pregnancy and post partum and IPCD may be used during and after CSection   


Pharmacological
thromboprophylaxis

 Low molecular weight heparin
 Does not cross the placenta
* Not secreted into breast milk
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Low molecular weight heparin is the drug of choice for thromboprophylaxis in pregnancy. It does not cross the placenta is not excreted into breast milk and as such is safe for the fetus


® (N=2777)

Complications Complication Rate % 95% CI Rate % 95% CI
All indications
Thrombosis VTE 0.86 0.55- 1.37 0.97-
Recurrence for acute VTE = 2/174 = 1.15% 1.87
14 0.84
Bleeding Antenatal 0.43 0.22- 1.98 1.50-
0.75 2.57
PPH > 500 0.94 0.61-
mls 1.37
Wound 0.61 0.36-
haematoma 0.98
Allergy 1.80 1.80 1.34-
2.37
Thrombo- Platelets 0.11 0.11 0.02-
cytopenia <100 x 10° 0.32
HIT 0 0 0-0.14
Osteoporosis 0.04 0.04 0.0001-
0.2

Greer & Nelson-Piercy. Blood 2005; 106: 401-7
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Although there is a notable lack of large scale RCT in pregnancy there is evidence thromboprophylaxis reduces recurrence
This slide includes details of a large review of lmwh in pregnancy
The frequency of significant bleeding in the systematic review was 0.43 % antenatally, 0.94% postnatally 0.61% wound haematoma so overall rate 1.98
It has much lower rates of complications including HIT, allergic reactions and osteoporosis



Subcutaneous Injection

Subcutaneous prophylactic unfractionated heparin
Catheter placement/Removal >2-4 hours after injection
Delay next dose until >2 hours post insertion
Delay next dose until >4 hours post removal

Intravenous infusion unfractionated heparin
Catheter placement > 4 hours after stopping infusion, APTTr normal
Restart infusion > 2 hours after insertion
Restart infusion > 4 hours after removal

Low molecular weight heparin
Spinal or epidural insertion

>8 hours after last injection — low dose
>12 hours after last injection — intermediate dose

Removal epidural catheter 12 hours after any dose
Delay next dose until 2 hours after insertion
Delay next dose until > 4 hours after removal
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Administration is via a subcutaneous injection which can be incovenient and influence adherence to treatment 
In addition there are potential anaesthetic complications and concerns regarding timing of injections and access to regional anaesthesia (epidurals)


Royal College of
Obstetricians &

Gynaecologists

Reducing the Risk of

Venous Thromboembolism during
Pregnancy and the Puerperium

Green-top Guideline No. 37a
April 2015

NICE accredited
werwrice prg ukiooTedRatian
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RCOG Guidance recommend the initiation of a risk assessment for VTE in early pregnancy or prenatally and provide a framework to guide decision making on initiation of antenatal and post natal thromboprophylaxis, however these are not validated and largely based upon clinical experience


Management approach

At risk women offered thromboprophylaxis
Lack of standardisation risk factors

Lack of evidence

Weight of a risk factor

Duration based upon number of risk factors
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Internationally guidelines are concordant that women identified to be at risk should be offered thromboprophylaxis
But risk factors included in risk assessment vary as do the criteria in how to apply them
Reflecting a paucity of evidence in this area, how we weight individual risk factors based upon different sources evidence
Duration of thromboprophylaxis is based upon the number of risk factors as opposed to a cumulative risk score, some of which make a relatively small contribution to risk and as such some women will receive antenatal thromboprophylaxis unecessarily.
There are concerns that women who score highly on risk assessment but the actual risk may not be as high, depending upon the number of risk factors present


RCOG risk assessment
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Appendix Il Risk assessmant for wvanous thromboembolism (WTE)

If toital scone = 4 @antenatally,. consider thmmboprophylaess from the fArst rmeaster
Bf topial score 3 antenatalby, consider thmomiboprophy lamis from 28 weeks.

f toital scone = 2 posinatally. consider thromboprophylaxcis for at least a0 daws.

BF =dmitted to hospaital antenatailly consider throm bopropdny Lasis.

f protong=d admission (= 3 days) or readmission o bospital within these poenp-ariem oonsider thrombo prop el asis..

For patients with an deantified bieeding risk. the balance of rsks of besding and thrombosis should be disoussed
in consultation with a haematologist with expertise in thrombosis and bleeding in pregnamnoy.

Risk factors for W TE
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Presentation Notes
How guidelines weight individual risk factors is based upon different sources of evidence. The RCOG risks have each been assigned a risk score. The sum of the risks scores is then used to determine whether thromboprophylaxis is offered and for what duration. As duration is based upon the sum of risk factor scores as opposed to a cumulative ORs, in certain circumstances a high score may be achieved from risks with relatively small individual contribution to risk. 


Antenatal thromboprophylaxis

 Previous VTE - LMWH from early
e Four risk factors - LMWH throughout
 Three risk factors - LMWH from 28 weeks

e Admission — LMWH unless contraindications /
bleeding

e First trimester
-OHSS — LMWH for T1
-IVF — LMWH if 3 other risk factors




Number of deaths

Fatal Maternal PE 1994-2005

W Total
35 33 @ Normal delivery
O Caesarean
30 B Antenatal
25 1
20 17
15 15
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Women receiving LMWH antenatally
should continue prophylactic doses of
LMWH until six weeks post partum.

Distribution of VTE in
pregnancy and puerperium
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Postpartum thromboprophylaxis
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Kamel et al Risk of thrombotic event after 6 weeks post partum
Women admitted for labour and delivery California 2005-2010 tracked 24 weeks after delivery and the same period of time one year later
1.6 million women 1015 thrombotic events
411 events within 6 weeks delivery
38 events same 6 week period 1 year later
OR10
7-12 weeks 95 events versus 44 OR 2.2
Risk Thrombotic events not increased beyond 12 weeks




Postpartum Thromboprophylaxis

All previous VTE 6 weeks
e All emergency Caesarean section 10 days

e Any woman with 2 risk factors including:

— Caesarean Section
— PPH / transfusion
— Infection

— Stillbirth
— Preterm labour




Management approach

Mutidisciplinary approach

High risk women

Uncertainty regarding risk

Refer to obstetric haematology clinic
Risk stratification

Reviewed and risk assessed regular intervals




Diagnhosis of DVT

Compression duplex ultrasound

e A normal ultrasound does not exclude a calf
DVT

* |f high index of suspicion
 Maintain anticoagulation
* Rescan
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Compression duplex ultrasound of the entire proximal venous system is optimal
IVT may present with back pin and swelling of the entire limb, magnetic resonance venogram considered

In the event a DVT or PE are diagnosed
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Treatment dose

Weight Enoxaparin Dalteparin Tinzaparin
(75u/kg/day)

<50kg 20mg daily 2500 units daily 3500 units daily

50-90kg 40mg daily 5000 units daily 4500 units daily

91-130kg 60 mg daily* 7500 units 7000units daily*
daily*

131-170kg 80 mg daily* 10000 units 9000 units daily*
daily*

>170kg 0.6mg/kg/day* 75u/kg/day* 75u/kg/day*

High prophylactic 40mg 12 hourly 5000 units 12

(intermediate) dose hourly

for women weighing

50-90kg
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A treatment dose of LMWH should be commenced which will be once or twice daily dependent upon the preparation


Monitoring LMWH

Not routinely recommended
Extremes of body weight <50kg, >90kg
Renal impairment

Recurrent thrombosis




UK Guidance in pregnhancy

» Ongoing risk factor
» Safety profile LMWH
e Continue duration pregnancy and 6 weeks post partum

e Duration of treatment at least 3 months
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Welcome to the DiPEP study page

DiPEP: Diagnosis of Pulmonary Embolism in Pregnancy

Pulmanary Embolism (PE) occurs when a blood clot, usually from the veins of the legs, breaks off and travels to the lungs.
Pregnant women are at increased risk of PE, and although rare, it is one of the most common causes of death in pregnancy and
postpartum that affects women who would otherwise expect to have a long life expectancy in full health.

Patients who have PE that is appropriately diagnosed and treated have a low risk of adverse outcome, so accurate diagnosis can
result in substantial benefits. However, it is estimated that only one in every 50 women investigated for suspected PE actually has
PE. Furthermore, the investigations used to diagnose PE carry some important risks to the womnan, and could also harm the
foetus. It is therefore very important that unnecessary treatment is not carried out, while also being sure that a potentially serious
PE does not go unnoticed. Clinical prediction rules and blood tests are used in non-pregnant people with suspected PE to select
those who need investigation, but these have not been properly tested in pregnant women.

We plan to collect data over 18 months from all UK hospitals, from 150 women who are diagnosed with PE in pregnancy by the UK
Obstetric Surveillance System (UKOS5), and from 250 pregnant women attending 8 selected hospitals who have suspected PE. This
research will help us to identify which patient characteristics predict whether a woman actually has PE or not. We will then test
whether existing clinical prediction rules can identify PE in pregnancy, and whether a new or improved rule works better in
pregnancy.

This study is currently in the recruitment phase.

Study staff:
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Previous VTE

 Women with previous VTE (except those with a
single previous VTE related to major surgery and
no other risk factors) should be offered
thromboprophylaxis with LMWH throughout the
antenatal period. [New 2015] [C]

« Women with VTE associated with either
antithrombin deficiency or APS or with recurrent
VTE (who will often be on long-term oral
anticoagulation) should be offered
thromboprophylaxis with higher dose LMWH




Previous VTE

In women in whom the original VTE was provoked
by major surgery from which they have recovered
and who have no other risk factors,

thromboprophy
antenatally unti
risk factors are

axis with LMWH can be withheld
28 weeks provided no additional

present (in which case they should

be offered LMWH). They require close surveillance
for the development of other risk factors [D]




Testine for thrombobphilia in

women with prior VTE

\Women with a family history of VTE and either
antithrombin deficiency or where the specific
thrombophilia has not been detected should be
tested for antithrombin deficiency. [New 2015] . [V/]

\Women with an unprovoked VTE should be tested
for the presence of antiphospholipid antibodies. .
V]
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Asymptomatic thrombophilia

* Heterozygosity for factor V Leiden or prothrombin
gene mutation or antiphospholipid antibodies are
considered as risk factors for thrombosis In
asymptomatic women. In the presence of three
other risk factors such women may be
considered for antenatal thromboprophylaxis, if
there are two other risk factors
thromboprophylaxis should be considered from
28 weeks and if there is one other risk factor
postnatal thromboprophylaxis for 10 days should
be considered.

e \AM/oomen with no nerconal hictaryvy aor rick factarc
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Factor VII, VIII, X, fibrinogen and von Willebrand Factor increase significantly as gestation advances (7). Regarding the natural anticoagulants, there is no significant change in Protein C or Antithrombin however Protein S progressively decreases with advancing gestation. Pregnancy is associated with an acquired activated protein C resistance attributed to increased Factor VIII and V activity and decreased free Protein S (8, 9). The effect of increased pro-coagulants and decreased natural anticoagulants is an advantageous hypercoagulable state which reduces risk of clinically significant bleeding during placental separation. 


RCOG risk assessment

Appendix I: Obstetric thromboprophylaxis risk assessment and management

Antenatal assessment and
management (to be assessed at
booking and repeated if admitted)

HIGH RISK
Requires antenatal prophylaxis

Refer to trust-nominated thrombosis
in pregnancy expert/team

Any previous VTE except a single event related
to major surgery

Hospital admission
Single previous VTE related to major surgery
High-risk thrombophilia + no VTE

Medical comorbidities e.g. cancer, heart failure,
active SLE, IBD or inflammatery polyarthro-
pathy, nephrotic syndrome, type | DM with
nephropathy, sickle cell disease, current IVDU

Any surgical procedure e.g. appendicectomy

OHSS (first trimester only)

Obesity (BMI > 30 kg/m?)

Age =35
Parity = 3 Four or more risk factors:
Smoker prophylaxis from first trimester

Gross varicose veins
Three risk factors:
prophylaxis from 28 weeks

Current pre-eclampsia

Immobility, e.g. paraplegia, PGP

Family history of unprovoked or
estrogen-provoked VTE in first-degree relative

Fewer than
three risk

Low-risk thrombophilia

Multiple pregnancy
IVF/ART

Transient risk factors:
Dehydration/hyperemesis; current systemic
infection; long-distance travel

LOWER RISK

Mobilisation and

avoidance of dehydration

APL = antiphospholipid antibodies (lupus anticoagulant, anticardiolipin antibodies, B, -glycoprotein 1 antibodies);
ART = assisted reproductive technology; BMI based on booking weight; DM = diabetes mellitus; FHx = family
histary; gross varicose veins = symptamatic, above knee or associated with phlebitis/oedema/skin changes;
high-risk thrombophilia = antithrombin deficiency, protein Cor S deficiency, compound or homozygous for low-risk.
thrombophilias; IBD = inflammatory bowe! disease; immobility = = 3 days; IVDU = intravenous drug user; IVF =in
vitro fertilisation; LMWH = low-molecular-weight heparin; long-distance travel = > 4 hours; low-risk thrombophilia =
heterozygous for factor V Leiden or prothrombin G2o210A mutations; OHSS = ovarian hyperstimulation syndrome;
PGP = pelvic girdle pain with reduced mobility; PPH = postpartum haemorrhage; thrombophilia = inherited or
acquired; VTE = venous thromboembolism.

Postnatal assessment and
management (to be assessed
on delivery suite)

Any previous VTE

Anyone requiring antenatal LMWH
High-risk thrombophilia

Low-risk thrombophilia + FHx

Caesarean section in labour
BMI 2 4okg/m*

Readmission or prolonged admission (= 3 days)
in the puerperium

Any surgical procedure in the puerperium except
immediate repair of the perineum

Medical comorbidities e.g. cancer, heart failure,
active SLE, IBD or inflammatory polyarthropathy;
nephrotic syndrome, type | DM with
nephropathy, sickle cell disease, current IVDU

Age > 35 years

Obesity (BMI = 30 kg/m?)
Parity=3

Smoker

Elective caesarean section
Family histary of VTE
Low-risk thrembephilia
Gross varicose veins
Current systemic infection

Immobility, e.g. paraplegia, PGP, long-
distance travel

Current pre-eclampsia

Multiple pregnancy

Preterm delivery in this pregnancy (< 37°° weeks)
Stillbirth in this pregnancy

Mid-cavity rotational or operative delivery
Prolonged labour (> 24 hours)

PPH > 1 litre or blood transfusion

HIGH RISK

At least 6 weeks'
postnatal prophylactic LMWH

Fewer than
two risk
factors

Antenatal and postnatal prophylactic dose of LMWH

LOWER RISK

Early mobilisation and
avoidance of dehydration

Weight < sokg = 20 mg enoxaparin/ 2500 units dalteparin/3500 units tinzaparin daily

Weight 50-g0 kg = 40 mg enoxaparin/sooo units dalteparin/4500 units tinzaparin daily
Weight g1-130 kg = 60 mg enoxaparin/7 500 units dalteparin/ 7000 units tinzaparin daily
Weight 131~170 kg = 8o mg enoxaparin/10 ooe units dalteparin/geoo units tinzaparin daily
Weight = 170kg = 0.6 mgfkg/day enoxaparin/ 75 u/kg/day dalteparin/ 75 ufkg/day tinzaparin
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 risk factors included in guidelines vary as do the criteria in how to apply them



Appendix IV: Summary of guideline for thromboprophylaxis in women with previous VTE and/or
thrombophilia (also see Appendix I)

Very high risk

High risk

Intermediate risk

Low risk

Previous VTE on long-term oral
anticoagulant therapy

Antithrombin deficiency
Antiphospholipid syndrome with
previous VTE

Any previous VTE (except a single VTE
related to major surgery)

Asymptomatic high-risk thrombophilia
homozygous factorV
Leiden/compound heterozygote
Protein C or S deficiency

Single previous VTE associated with
major surgery without thrombophilia,
family history or other risk factors

Asymptomatic low-risk thrombophilia
(prothrombin gene mutation or
factor V Leiden)

Recommend antenatal high-dose LMWH
and at least 6 weeks’ postnatal LMWH or until
switched back to oral anticoagulant therapy

These women require specialist
management by experts in haemostasis
and pregnancy

Recommend antenatal and & weeks'
postnatal prophylactic LMWH

Refer to local expert

Consider antenatal LMWH

Recommend postnatal prophylactic LMWH
for 6 weeks

Consider antenatal LMWH (but not routinely
recommended)

Recommend LMWH from 28 weeks of
gestation and & weeks’ postnatal
prophylactic LMWH

Consider as a risk factor and score
appropriately (see Appendix III)
Recommend 10 days’ if other risk factor
postpartum (or 6 weeks' if significant

family history) postnatal prophylactic LMWH

Page 51
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