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Effectiveness of intermittent pneumatic compression in reduction
of risk of deep vein thrombosis in patients who have had a stroke
(CLOTS 3): a multicentre randomised controlled trial
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Prevention of venous thromboembolic disease in acutely ill hospitalized medical adults dvt FFA Find Patient Print En
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METHODS OF THROMBOPROPHYLAXIS
Pharmacologic thromboprophylaxis

- Low molecular weight heparin
Efficacy
Dosing

- Low dose unfractionated heparin
Efficacy
Dosing

- Fondaparinux
Efficacy
Dosing

- Aspirin

- Warfarin

Mechanical methods of thromboprophylaxis

- |Intermittent pneumatic compression

- Graduated compression stockings and
venous foot pump

Combined methods

Intermittent pneumatic compression — Intermittent pneumatic compression (IPC) (picture 1) prevents DVT by enhancing
blood flow in the deep veins of the legs, thereby preventing venous stasis [115]. IPC also reduces plasminogen activator
inhibitor-1 (PAI-1), thereby increasing endogenous fibrinolytic activity [116]. (See "Vascular endothelial function and
fundamental mechanisms of fibrinolysis (thrombolysis)", section on 'Plasminogen activator inhibitor-1' and "Thrombotic and
hemorrhagic disorders due to abnormal fibrinolysis", section on 'Plasminogen activator inhibitor-1'.)

IPC devices are an alternative for VTE prevention in medical patients with a high risk of bleeding or in whom anticoagulant
drugs are contraindicated (eg, Gl bleeding, intracranial hemorrhage) [84]. Although there are no data available on skin
complications of IPC use, skin breakdown is a known complication, especially in the frail older adult population. IPC devices
are also contraindicated in patients with evidence of leg ischemia due to peripheral vascular disease. Attention must be paid to
optimal compliance, as well as proper fit of the IPC device.

Data on the efficacy and safety of IPCs are limited. However, one large randomized trial in patients with stroke suggested that
IPCs reduce the incidence of VTH[117]§A multicenter, randomized trial of 2876 immobile patients with acute stroke (CLOTS 3)
reported that, compared to no device, IPC use was associated with a lower rate of VTE at 30 days (12 versus 8.5 percent)
without altering mortality (13 versus 11 percent). However, the use of LMW heparin was similar in both groups (32 versus 30
percent). Further results of this trial and clot prevention in patients with stroke are discussed separately. (See "Medical
complications of stroke", section on 'VTE prophylaxis' and "Medical complications of stroke", section on 'Intermittent pneumatic

compression'.)

Contraindications to anticoagulant prophylaxis are discussed above. (See 'Bleeding risk assessment' above.)
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3@':'\ ® Effectiveness of intermittent pneumatic compression in
" reduction of risk of deep vein thrombosis in patients who
have had a stroke (CLOTS 3): a multicentre randomised
controlled trial

m CLOTS (Clots in Legs Or sTockings after Stroke) Trials Collaboration*
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Lancet. 2013:382(9891):516.  PMID : 23727163
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P.517 "Study design and participants”

Inclusion criteria
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P.517 "Study design and

participants”
Methods

Study design and participants

Patients or a proxy provided written informed consent.
The protocol was approved by the Scotland A Multicentre
Research Ethics Committee (08/MREC00/73) & the
Newcastle & North Tyneside 1 Research Ethics Committee
for England (08/H0906/137).
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Intervension / Comparison

P.517 "Procedures”

Intervention
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Comparison
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N
Kendall SCD™ express sequential compression system k \

<
(COV I d I e n M A U SA) The Kendall SCD™ express sequential compression system (Covidien, MA, USA) with Comfort
sleeves applied to a patient’s legs




Outcome

P.518 "Statistical analysis”
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The CLOTS 3
study
at a glance

Receive information

about the CLOTS 3 study

If willing to join
sign consent form

e

Randomly allocated

to either
Normal care + _ s Normal care

Intermittent
Pneumatic
Compression

i

at 10 days
1% Ultrasound

at 30 days
2nd Ultrasound

i

At 6 months
Postal questionnaire or
Telephone follow up

including:

Aspirin

Hydration

& possibly stockings

i

at 10 days
1% Ultrasound

at 30 days
2nd Ultrasound

2

At 6 months
Postal questionnaire or
Telephone follow up

Ultrasound of leg veins
to look for clots

http://www.dcn.ed.ac.uk/clots/
A ” CLOTS3 Protocol V2 “ &V iR#%
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Randomisation and masking

On the day of admission (day 0) or up to day 3, patients
werq“andomly assionec|(ratio 1:1) to either receive IPC or
not receive it.JThe clinician entered the patient’s baseline
data via a web-based or a 24-h telephone randomisation
service. After checking the data for completeness and
consistency, the system generated a treatment allocation.
We used a minimisation algorithm to achieve optimum
balance for the following factors: delay since stroke onset

P.517 "Randomisation and masking"
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Indicators of stroke severity
IPC (n=1438) No IPC (n=1438) Able to lift both arms off bed* 499 (35%) 502 (35%)
Age (years) Able to talk and orientated in time, place, and person* 886 (62%) 845 (59%)
Median (IQR)* 76 (67-83) 77 (68-84) Able to lift both legs off bedt 494 (34%) 493 (34%)
Mean age (SD) 742 (12:3) 74-9 (11-9) Able to walk without help* 0 0
Sex Stroke severity—probability of being alive and 898 (62%) 892 (62%)
Male 695 (48%) 638 (48%) independent in daily activities=0-0-15)t
Final diagnosis at hospital discharge Stroke severity—median (IQR) probability of being alive 0-09 (0-02-0-31) 0-09 (0-01-0-31)
. ) . and independent in daily activities

Stroke or TIA (definite or probably ischaemic) 1211 (84%) 1217 (85%) ?

o] inat it t 25(2% %
Confirmed haemorrhagic stroke 187 (13%) 189 (13%) nwartarin at recruitmen >(2%) 29 (2%)

On heparin at recruitment 86 (6%) 78 (5%)
Unknown type 19 (1%) 14 (1%) o . )
Non strokes (included in primary analysis) 19 (1%) 18 (1%) ;I':I::rjistpmwg,td|pyr|damo|e, or clopidogrel in past 24 h e TAE)
M|ssm.g (no d|scha.rge form) 2 (<1%) g Received thrombolysis since admission 249 (17%) 255 (18%)
Past history and risk factors On heparin or warfarin at recruitment or received 347 (24%) 352 (24%)
Previous deep vein thrombosis or pulmonary embolism 66 (5%) 74 (5%) thrombolysis since admissiont
Diabetes mellitus 256 (18%) 247 (17%) Delay
Peripheral vascular disease 24 (2%) 31(2%) Delay since stroke onset to randomisation=0-1 dayst 624 (43%) 620 (43%)
Overweight 417 29%) 457 (32%) Delay since stroke onset to randomisation=2 dayst 478 (33%) 457 (32%)
Current cigarette smoker 250 (17%) 228 (16%) Delay since stroke onset to randomisation =3 dayst 336 (23%) 361 (25%)
Independent in daily activities before stroke* 1301 (90%) 1295 (90%) Compression duplex ultrasound at 25-30 days deemed 225 (16%) 215 (15%)
Lives alone before stroke* 500 (35%) 503 (35%) unlikely to be practical at time of randomisation

P.519 Tablel
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Randomisation and

On the day of admission (day 0) or up to day 3, patients
were randomly assigned (ratio 1:1) to either receive IPC or
not receive it. The clinician entered the patient’s baseline
data via a web-based or a 24-h telephone randomisation
service. After checking the data for completeness and
consistency, the system generated a treatment allocation.
We used a minimisation algorithm to achieve optimum
balance for the following factors: delay since stroke onset

All patients and investigators were aware of treatment
allocation, the radiologist or technician doing the CDU
were masked to treatment group.

P.517 "Randomisation and masking"
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Findings Between Dec 8, 2008, and Sept 6, 2012, 2876 patients were enrolled in 94 centres in the UK. The included
patients were broadly representative of immobile stroke patients admitted to hospital and had a median age of 76 years
(IQR 67-84). The primary outcome occurred in 122 (8 - 5%) of 1438 patients allocated IPC and 174 (12 -1%) of 1438 patients
allocated no IPC; an absolute reduction in risk of 3.6% (95% CI 1-4-5.8).

before any primary outcome and 41 without any screening CDU, the adjusted OR for the comparison of]
122 of 1267 patients vs 174 of 1245 patients was 0-65 (95% CI 0-51-0-84; p=0-001).ADeaths in the treatment period
occurred in 156 (11%) patients allocated IPC and 189 (13%) patients allocated no IPC died within the 30 days of

treatment period (p=0- 057); skin breaks on thelegs were reported in 44 (3%) patients allocated IPC and in 20 (1%) patients P. 5 1 6 Abstr‘u Ct J: D
allocated no IPC (p=0-002); falls with injury were reported in 33 (2%) patients in the IPC group and in 24 (2%) patients

in the no-IPC group (p=0-221).

IPC No IPC Absolute risk Risk ratio (95% Cl)* Odds
(n=1438) (n=1438) difference (95% Cl)
Primary outcome
Primary outcome (proximal DVT) 122 (8-5%) 174 (12-1%) -3-6 (-5-8to-1-4)
Alive and free of primary outcome 1145 (79-6%) 1071 (74-5%)
Died before any primary outcome 147 (10-2%) 176 (12:2%)
[ s o | P.521 Table3&D
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‘ 2876 patients randomised ‘

1438 allocated to IPC

v

1

1438 allocated to no IPC

.

1424 adhered to treatment allocation
14 did not adhere to treatment allocation

1434 adhered to treatment allocation®
4 did not adhere to treatment allocation

!

v

1315 completed first screening CDU
17 lessthan 7 days
1091 between 7 and 10 days
(per protocol)
207 more than 10 days
123 did not complete first screening CDU
92 died before any CDU
31 first screening CDU missing
Stooill
23 patient’s refusal
3 administrative or other problem

1305 completed first screening CDU
14 less than 7 days
1060 between 7 and 10 days
(per protocol)
231 more than 10 days
133 did not complete first screening CDU
114 died before any CDU
19 first screening CDU missing
Atooill
13 patient’s refusal
2 administrative or other problem

v

955 completed second screening CDU
9 less than 25 days
721 between 25 and 30 days
(per protocal)
225 more than 30 days
483 did not complete second screening CDU
127 died
225 second screening CDU not planned
45 previous primary outcome
86 first screening CDU missing
12 toolill
61 patient’s refusal
13 administrative or other problem

v

935 completed second screening CDU
6 less than 25 days
737 between 25 and 30 days
(per protocol)
195 more than 30 days
503 did not complete second screening CDU
163 died
215 second screening CDU not planned
67 previous primary outcome
58 first screening CDU missing
6tooill
36 patient’s refusal
16 administrative or other problem

P.518 Figure2:Trial profile




O m™RE=EID

FEBIZER (L7370

- BIINUAXFEHENTND

KIRDIEHIER G+

the primary outcome in both groups combined. This
aimed to give the trial more than 90% power
(o 0-05 [2-sided]) to identify an absolute reduction of risk
of our primary outcome of 4% (ie, from 10% to 6%).
On Nov 1, 2010, the frequency of the primary outcome in
both groups combined among the 581 patients enrolled
was 12-2%. The trial steering committee, without
reference to the unblinded data therefore revised the

sample size to 2800 to ensure that the trial maintaine
power to detect a 4% absolute difference in proxima
1€, o to o). I'nhe Irequency ol the primary

outcome later fell gradually but the trial steering
committee decided not to reduce the sample size. The
trial steering committee remained masked to any
analyses split by treatment group throughout the trial.

P.519
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AENRORE S (EENS 5L
- #5% (Primary outcome) D5F4i

IPC No IPC Absolute risk Risk ratio (95% CI)* Odds ratio (95% Cl) p value
(n=1438) (n=1438) difference (95% Cl)
Primary outcome
I Primary outcome (proximal DVT) 122 (8-5%) 174 (12-1%) -3-6 (-5-8to —1»4'
Alive and free of primary outcome 1145 (79-6%) 1071 (74-5%)
Died before any primary outcome 147 (10-2%) 176 (12-2%)
Missin 24‘1-2% 1; (1.2%)
| Unadjusted (dead and missing patients excluded) 122/1267 (9-6%) 1741245 (14-0%) -4-3 (-6-9to-1-8) 0-69 (0-55t00-86)  0-66 (0-51t0 0-84) 0-001
Primary analysis-adjusted (dead and missing patients excluded) 0-68 (0-54t00-85)  0-65(0-51to0 0-84) 0-001
Unadjusted (dead patients included with DVT and missing 269/1438 (18:7%)  350/1438 (24-3%) -5-6 (-8-6t0-2:6)  0-77(0-67t00-89)  0-71(0-59 to 0-85) 0-00023
patients included with no DVT)
Adjusted (dead patients included with DVT and missing patients 0-75(0-64t00-88)  0-71(0-60t00-86)  0-00021
included with no DVT)

SERIDVT DR

IPCE¥122 A(8.5%) vs non-IPCE¥174 A (12.1%)

B - BEERIN T B . F@REA W X H0.65(P=0.001)
P.521 Table3
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IPCE* 1316 1438
non IPCE% 174 1264 1438
(=% 296 2580 2876

TTABEA R MRAESER  EER=8.5%

STBRREA R NFAER : CER=12.1%

#B%31 247 : RR=EER/CER=0.702

B3 R + RRR = (CER—EER)/CER =0.298(29.8%)
43t 2R ARR=CER—EER=3.6%
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IPCE* 1316 1438
non IPCE% 174 1264 1438
(=% 296 2580 2876

ARt 2R : RRR=29.8% [95%CI 12.7-43.7%]
43T TR © ARR=3.6% [95%CI 1.40-5.83%]
BBENER : NNT%28A [95%CI 17.1-71.5]
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http://www.neoweb.org.uk/Additions/compare.htm
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#5E (Secondary outcome : 30H) DFH

_Secondary outcomes by 30 days or later second compression duplex ultrasound
Dead by 30 days 156 (10-8%) 189 (13-1%) 23(-47t001)  082(066t01.01) 0-80(0-63t01.01)  0-057
Symptomatic proximal DVT 39 (2:7%) 49 (3-4%) -0-7 (-2-0t0 0-6) 079 (0-52t01.20)  0-79(0-51to1-21) 0269
Asymptomatic proximal DVT 83 (5-8%) 125 (8:7%) -2:9 (-4-8t0-1-0) 0-66 (0-50t0 0-87)  0-65(0-48 t0 0-86) 0-003
Symptomatic DVT (proximal or calf) 66 (4-6%) 90 (6:3%) -17 (-3-:3t0-0:0) 0-73(0-53t00-99)  0-72 (0-52t0 0-99) 0-045
Any DVT (symptomatic or asymptomatic, proximal or calf) 233 (16-2%) 304 (21-1%) -4.9(-7-8to-2-1) 076 (0-64t00-89) 0-72 (0-60t0 0-87) 0-001
All confirmed pulmonary embolism (imaging or autopsy) 29 (2-0%) 35 (2:4%) -0-4(-1-5t0 07) 0-83(0-51t01-35)  0-83(0-50t01-36) 0-453
Any DVT or confirmed pulmonary embolism 248 (17-2%) 325 (22:6%) -5-4(-8-3to-2-4)  0-75(0-64t00-88) 0-72(0-59to0 0-86) 0-00035
Any DVT or death 377 (26-2%) 472 (32-8%) -66(-99t0-33) 078 (0-68t00-88) 072 (0-61t00-85)  <0-0001
Any DVT, pulmonary embolism, or death 391 (27-2%) 491 (34-1%) 7.0 (-103t0-3-6) 078 (0-68t00-88) 0.72(0-61t00-84) <0-0001
Potential adverse effects of IPC
Skin breaks 44 (3-1%) 20 (1-4%) 1.7(0-6t027) 2.15(130t0350) 223(131t03.81)  0-002
SRIn breaks attributed to 1PC T0 (0-7%) 0(0.0%) 0/ (03011
Lower limb ischaemia or amputation 0(0-0) 2 (0-1%) -0-1(-0-3to 0-1)
Falls with injury in 30 days 33 (2:3%) 4(1-7%) 0-6 (-0-4t0 1-6) 138 (0-82t02-29)  1:39(0-82t02:37) 0-221
Falls with injury in 30 days attributed to IPC 1(0-1%) 0(0-0) 0-1(-0-1t0 0-2)
Fractures within 30 days 4 (0:3%) 4 (0-3%) 0-0 (-0-4to 0-4)

All odds ratios and risk ratios are adjusted for the variables included in the minimisation algorithm, as specified in the statistical analysis plan, unless otherwise stated. IPC=intermittent pneumatic compression.

DVT=deep vein thrombosis.*Risk ratios were not prespecified in our statistical analysis plan but are presented to enhance interpretation of results.

30H%ET-XK(E. IPCEF TR MERI(P=0.057)

KEEE(E. IPCBETHEEI(CZL\(P=0.002)
P.521 Table3
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» #¥58 (Secondary outcome : 64 H) DFH

IPC (n=1438) No IPC (n=1438) Absolute risk Risk ratio (95% Cl)*  Oddsratio (95% Cl)  p value
difference (95% Cl)
Dead by 6 months 320 (22:3%) 361 (25-1%) -2:9(-6:0t0 0-3) 0-87 (075 t0 1-00) 0-85 (070 to 1-01) 0-059
Any DVT 240 (16-7%) 312 217%) -50(-/9to-21)  076(0-64t00-89)  0-72(0-601t0 0-87) 0.001
Any symptomatic DVT 77 (5-4%) 101 (7-0%) -1.7(-3-4t0 0-1) 0-76 (0-56 t0 1-01) 0-75 (0-55 t0 1-02) 0-061
Any confirmed PE 42 (2:9%) 49 (3-4%) -0-5 (-1-8t0 0-8) 0-86 (0-57t0 1-29) 0-86 (0-56 to 1-30) 0-463
Any death, DVT, or PE 526 (36-6%) 626 (43-5%) -7.0(-105t0-3-4)  0-83(0-75t0 0-92) 074 (0-63t00-86)  <0-0001

Odds ratios and risk ratios are adjusted for factors included in our minimisation algorithm, as specified in the statistical analysis plan. IPC=intermittent pneumatic compression.
DVT=deep vein thrombosis. PE=pulmonary embolism. *Risk ratios were not prespecified in our statistical analysis plan but are presented to enhance interpretation of results.

Table 4: All deaths and venous thromboembolic events (including those in first 30 days) during the 6-month follow-up P' 5 2 2 Ta b | e4
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Figure 3: Cumulative hazard of death during the 6 months after randomisation in the two treatment groups
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» #58 (Primary outcome : subgroups) @
=20 ]

IPCn/N (%) No IPCn/N (%) OR (95% Cl) p value
Delay: onset to randomisation i
0-1day 52/550 (9-5%) 70/536 (13-1%) — 071 (0-48-1-04)
=2 days 70/717 (9-8%)  104/709 (14-7%) + 061(044-085)  °%7?
Delay: onset to randomisation i
t\\ 0-2 days 94/967(97%)  129/926 (13-9%) - 0-67 (0-51-0-89)
S u b g ro u p FEﬁ =3 days 28/300 (9-3%) 45/319 (14-1%) + 0-61(0-37-1-01) 0758
Heparin, warfarin, or alteplase used §
~r N N Yes 38/306 (12-4%)  54/313 (17-3%) —a— 068 (0-43-1-06) o
ﬁ $ Td\ # Td\ L/ No 84/958 (8:8%)  120/932 (12-9%) - 0-65 (0-48-0-87)
700N = Can lift both legs off bed §
Yes 84/807 (10-4%)  131/792 (16-5%) ] — 0-84(0:53-1:34)
0164
No 38/460 (8:3%) 43/453 (9:5%) { 058 (0-43-0-78)
Probability of favourable outcome ;
0-015 82/765 (10-7%)  117/730 (16-0%) { 0-64 (0-47-0-86)
W/ — 0-16-1-0 40/502 (8-0%) 57/515 (11-1%) +» 0-69 (0-45-1-05) SR
Hm Ilj:ll -m]- E\\ tl:% ((_ High risk of DVT
Yes 104/981(10-6%)  153/946 (16-2%) { 0-61 (0-47-0-80) 0294
No 18/286 (6-3%) 21/299 (7-0%) — 0-87 (0-45-1-67)
I P C \\ /-I< 7— AN Ab ] V Stroke due to haemorrhage §
X d\ D H b Yes 11/163 (6-7%) 27/159 (17-0%) —_— 036 (0-17-0.75)
No 111/1104 (10-1%)  147/1086 (13-5%) '» 072 (0-55-0-93) e
Type of sleeves i
Original 70/735 (9-5%) 95/727 (13-1%) + 070 (0-51-0-98) ORI
Comfort 52/532 (9-8%) 79/518 (15-3%) —— 0-60 (0-41-0-87)
All 122/1267(9-6%)  174/1245 (14-0%) <> 0-65(0-51-0-84)  0-001
0{1 1 15
«— —_—
Favours IPC Favours no IPC

Figure 4: Frequency of the primary outcome by allocated treatment in the prespecified subgroups
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