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Clear Benefits of thromboprophylaxis 
over placebo in medical patients

MEDENOX1 63% Placebo

Enoxaparin 40 mg

PREVENT2 49% Placebo

Dalteparin

ARTEMIS3 47% Placebo

Fondaparinux

14.9*

5.5

Study RRR Thromboprophylaxis Patients with VTE (%)

5.0*

2.8

10.5†

5.6

*VTE at day 14; †VTE at Day 15 1Samama MM et al. N Engl J Med 1999;341:793–800
2Leizorovicz A et al. J Circulation 2004;110:874–9

3Cohen AT et al. J Thromb Haemost 2003;1 (Suppl 1):P2046

P<0.001

P=0.0015

p=0.029

RRR = relative risk reduction

RRR

63%

45%

47%



Mechanical Compression 
Graduated compression stockings

Never shown to reduce the risk of death due to PE

The CLOT Study 
Dennis M et al, Lancet 2009; 373: 
1958

2,500 stroke patients
Thigh length anti-embolic stockings vs 
no stockings

Result
10%  vs  9.5% VTE rate
BUT
5% with stockings had skin problems

Do not offer stockings to patients who have:
Suspected peripheral arterial disease
Peripheral arterial bypass grafting
Peripheral neuropathy or other causes of sensory 
impairment
Any local condition in which stockings may cause 
damage
Known allergy to material of manufacture
Cardiac failure/severe leg oedema
Unusual leg size or shape
If arterial disease suspected seek expert opinion
Encourage them to wear them day and night until 
they no longer have reduced mobility
Remove daily for hygiene purposes and to inspect 
skin 2-3 times a day for integrity or sensory 
impairment and discontinue if problems develop.
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Cost of purchasing and applying GCS 
to surgical inpatients in England 

estimated at £63.1 million per annum





GAPS: Graduated compression as 
an Adjunct to Pharmacoprophylaxis 

in Surgery

3,250 moderate risk surgical patients receive LMWH +/-
stockings

Primary outcome: symptomatic & asymptomatic vTE 



Intermittent Pneumatic Compression (IPC)

CLOTS 3 (Clots in legs after stroke) 
Dennis M et al, Lancet. 2013 Aug 10;382:516-24 

2,800+ randomised to IPC post-stroke. Follow up for 6 months

IPC                   No IPC
DVT rate                8.5%                 12.1% 
Death rate             11%                   13%   (p=0.057)
Skin breaks            3%                    1%    (p=0.002) 



Forest plot showing the effect of intermittent pneumatic compression (IPC) on the risk of 
pulmonary embolism compared with placebo. 

Kwok M. Ho, and Jen Aik Tan Circulation. 2013;128:1003-
1020

Copyright © American Heart Association, Inc. All rights reserved.



Forest plot showing the effect of intermittent pneumatic compression (IPC) on the risk of deep 
vein thrombosis compared with thromboembolic deterrent stockings (TEDS). 

Kwok M. Ho, and Jen Aik Tan Circulation. 2013;128:1003-
1020

Copyright © American Heart Association, Inc. All rights reserved.



Forest plot showing the effect of intermittent pneumatic compression (IPC) on risk of deep vein 
thrombosis compared with pharmacological thromboprophylaxis. 

Kwok M. Ho, and Jen Aik Tan Circulation. 2013;128:1003-
1020

Copyright © American Heart Association, Inc. All rights reserved.



Forest plot showing the effect of intermittent pneumatic compression (IPC) on risk of systemic 
bleeding or bleeding complications from the wound compared with a pharmacological 

thromboprophylaxis. 

Kwok M. Ho, and Jen Aik Tan Circulation. 2013;128:1003-
1020

Copyright © American Heart Association, Inc. All rights reserved.



Cochrane Review 
IPC vs IPC + pharm in the prevention of DVT & PE
Kakkos et al, 2016

IPC IPC + pharm
Symptomatic PE 2.9% 1.2% 

OR 0.39 (95% CI 0.23-.64

All DVT 6.2% 2.9%

OR 0.42 (95% CI 0.18-1.03

Bleeding 0.7% 4.1%

Problems 

Although trials included >9,000 patients, 

Trials overall of moderate quality

IPC used widely intraoperatively & immediately post op pre 

Pharmacological thromboprophylaxis – no data on benefit



Pregnancy is a special case

VTE in 1/1000 pregnancies 

>70% of DVT in left side

>70% ileofemoral

>70% post-phlebitic syndrome

Virchow’s triad

Increased venous stasis

Endothelial changes

Hypercoagulable changes

↑ fibrinogen, Factor Vc, Factor VIIIc 
and vWF*

↓  total and free Protein S
Activated Protein C sensitivity ratio ↓
↑PAI-1 and PAI-2 from placenta
Gradual ↑ Prothrombin Factor 1 +2, 

TAT‡ & D-dimers
Persist for up to 6 weeks post-partum

*vWF = von Willebrand Factor; †PAI = plasminogen 
activator inhibitor;  ‡TAT = thrombin antithrombin





Distribution of VTE in pregnancy & puerperium

Jacobsen et al. Am J Obstet Gynecol 2008;198(2):233.e1–7

49.3% of VTE occurred 
during the first 6 weeks 

postpartum 

VTE incidence:
1st trimester: 10.1%
2nd trimester: 10.4%
3rd trimester: 28.4%
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Weeks 
Post
partum

VTE
OR

95% CI

0-6 12.1 7.9 to 18.6

7-12 2.2 1.4 to 3.3

13-18 1.6 1.0 to 2.5

18-24 0.9 0.5 to 1.4

Kamel et al, New Engl J Med Feb 2014



Treatment
Prevention

The RCOG guidelines



Major gaps in evidence base for 
obstetric thromboprophylaxis

Inadequate/no evidence in obstetrics for
• mechanical methods
• pharmacological thromboprophylaxis vs 

placebo
• Emperical dose vs weight adjusted doses
• Length of thromboprophylaxis? especially 

post partum 



What is the new NICE NG89 guideline 
addressing in obstetrics?? Page 20



What is the new NICE NG89 guideline 
addressing in obstetrics?? Page 21

ONLY HOSPITAL ADMISSION IN OBSTETRICS!



Rate of venous thromboembolism per 100 000 person years by weeks after discharge 
during antepartum period: 12 events in weeks 1-2 after discharge, 7 events in weeks 3-4 

after discharge, and 12 events in weeks 5-10 after discharge. 

Sultan A et al. BMJ 2013;347:bmj.f6099
©2013 by British Medical Journal Publishing Group

HOSPITAL ACQUIRED VTE & PREGNANCY



Evidence for thromboprophylaxis in obstetrics is
derived from non-pregnant studies



Evidence of pregnancy on the effect of graduated 
compression stockings:

on blood velocity in the deep venous system of the lower 
limb in the postnatal period.

Jamieson R1, Calderwood CJ, Greer IA. BJOG. 2007 Oct;114(10):1292-4. 

This study of 17 women examined the effects of GCS on the deep venous system in the 
immediate postpartum period and found a statistically significant reduction in the diameter of 
the common femoral vein (CFV) (pre- versus post stocking diameter: mean 10.39 mm [SD 
2.09] versus mean 9.69 mm [SD 1.99]) and an increase in the rate of blood velocity in the 
CFV (pre- versus post stocking velocity: mean 10.0 cm/s [SD 2.7] versus 13.9 cm/s [SD 
4.2]) 30 minutes after application of thigh length GCS in women 1 or 2 days following a 
singleton vaginal delivery at term. 
This confirms reduction in venous stasis in the deep venous system in the immediate 
postpartum woman by the use of GCS, supporting their use in improving venous function in 
this context.



Anti-embolism stockings 

The use of properly applied anti-embolism stockings (AES) of appropriate size and 

providing graduated compression with a calf pressure of 14–15 mmHg is 

recommended in pregnancy and the puerperium for women who are hospitalised and 

have a contraindication to LMWH. These include women who are hospitalised post-

caesarean section (combined with LMWH) and considered to be at particularly high 

risk of VTE (e.g. previous VTE, more than four risk factors antenatally or more than 

two risk factors postnatally) and women travelling long distance for more than 4 

hours. [New 2015]

There are few data regarding the most efficacious length of AES to use in pregnancy and advice 
in the non pregnant population is contradictory. More DVTs in pregnant women are 
iliofemoral compared to the non pregnant population where calf vein DVTs are more 
common. Studies of AES in pregnancy have only concerned full-length stockings.162 
However, in the obstetric population, there is the added problem of full-length stockings 
becoming bloodstained. Therefore, on balance, properly applied full-length AES are 
advocated for pregnant women but knee-length AES should be considered if (as is often the 
case) full-length AES are ill-fitting or compliance is poor. 

RCOG PREVENTION OF VTE 37b 2015



1.16 Interventions for pregnant women and women who gave birth or had a 
miscarriage or termination of pregnancy in the past 6 weeks

1.16.1 Consider LMWH for all women who are admitted to hospital or a midwife-led unit 
if they are pregnant or gave birth, had a miscarriage or had a termination of 
pregnancy in the past 6 weeks, and whose risk of VTE outweighs their risk of 
bleeding. [2018]

1.16.2 Do not offer VTE prophylaxis to women admitted to hospital or a midwife-led unit 
who are in active labour. [2018]

1.16.3 Stop pharmacological VTE prophylaxis when women are in labour. [2018]

1.16.4 If using LMWH[ in pregnant women, start it as soon as possible and within 
14 hours of the risk assessment being completed and continue until the woman is no 
longer at increased risk of VTE or until discharge from hospital or the midwife-led 
unit. [2018]

Venous thromboembolism in over 16s: reducing the risk of hospital-
acquired deep vein thrombosis or pulmonary embolism

NICE guideline [NG89] Published date: March 2018
Page 26

https://www.nice.org.uk/guidance/ng89/chapter/recommendations


1.16.5 If using LMWH in women who gave birth or had a miscarriage or termination of 
pregnancy, start 4–8 hours after the event unless contraindicated and continue for a 
minimum of 7 days. [2018]

1.16.6 Consider combined prophylaxis with LMWH[ plus mechanical prophylaxis for 
pregnant women or women who gave birth or had a miscarriage or termination of 
pregnancy in the past 6 weeks and who are likely to be immobilised, or 
have significantly reduced mobility relative to their normal or anticipated mobility for 
3 or more days after surgery, including caesarean section:

Use intermittent pneumatic compression as first-line treatment.

If intermittent pneumatic compression is contraindicated, use anti-embolism stockings.

Continue until the woman no longer has significantly reduced mobility relative to her 
normal or anticipated mobility or until discharge from hospital. [2018]

Venous thromboembolism in over 16s: reducing the risk of hospital-
acquired deep vein thrombosis or pulmonary embolism

NICE guideline [NG89] Published date: March 2018

Page 27

https://www.nice.org.uk/guidance/ng89/chapter/recommendations
https://www.nice.org.uk/guidance/ng89/chapter/recommendations




Still a major modern problem in pregnancy, 
many had to predict

Can we do trials of LMWH in pregnancy?

To late to do placebo vs LMWH BUT

? length of use? 

? empirical dose vs  wt. adjusted dose but 
would need to be v large due to low event 
rate

Can we trial IPC in pregnancy? 

VTE in pregnancy Page 29



Poor evidence base for using stockings

Much better evidence base for intermittent 
pneumatic compression but

-how useful is it perioperatively

-for short periods?

MORE RESEARCH REQUIRED!

Mechanical methods summary Page 30


