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Efficacy of intermittent pneumatic compression therapy in venous
thrombosis prevention: a Meta-analysis
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(The First Department of Critical Care Medicine of Emergency Center, People’s Hospital of Xinjiang Uyghur Autonomous Region, Urumgqi
830001, China)
Corresponding author: WANG Haiyan, Email: 1604143153@qq .com

ABSTRACT Objective: To evaluate the efficacy of intermittent pneumatic compression (IPC) therapy in thromboprophylaxis.
Methods: The randomized controlled trials (RCTs) concerning IPC therapy for thromboprophylaxis were
searched from several national and international databases. Meta-analysis was performed by using RevMan 5.2
software after a literature screen for inclusion and exclusion criteria.
Results: Sixty-three RCTs were finally selected, with a total of 15 444 patients. Results of Meta-analysis showed
that in IPC treatment group, the incidence of deep venous thrombosis (DVT) and pulmonary embolism (PE)
were significantly decreased compared with non-intervention group (OR=0.34, 95% CI=0.26-0.45, P<0.00001;
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OR=0.45, 95% CI=0.31-0.65, P<0.0001); the incidence of DVT was significantly decreased compared with group
of treatment with thigh-length thromboembolic deterrent stockings (TEDS) (OR=0.55, 95% CI=0.35-0.88,

P=0.00001). Compared with the group treated with anticoagulant therapy, IPC treatment had no superiority in
thromboprophylaxis (OR=1.05, 95% CI=0.69-1.59, P=0.82), but the risk of bleeding was significantly reduced

(OR=0.31,95% CI=0.19-0.50, P<0.00001).

Conclusion: IPC therapy has demonstrable efficacy in prevention of venous thrombosis in hospitalized patients

and does not have the risk of bleeding caused by anticoagulant drugs.
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Figure 1 Literature screening process
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221 IPCAL5 L FRAETRE DVT 7 @ 69 b3k
3T AR T i T IPC A 5 B T W4l 1

B DVT &% K. B¢ 18] A 5 5T PE (P<0.0001,

I’=58.0% ) , & Bl BIL &% Ry 45 AL, Meta 43 A7 45
Wk TPC B 29> DVT B % /£ ( OR=0.34,
95% CI=0.26~0.45, P<0.00001) (& 2) .

IPC A A Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Borow, 2§ 1981 9 79 32 89 4.2% 0.23[0.10, 0.52] =
Bradley, % 1993!" 2 30 12 44 2.1% 0.19]0.04, 0.93]
Butson, 1981 6 62 4 57 2.6% 1.4210.38, 5.31] R
Chin, % 2009 9 110 24 110 4.2% 0.32[0.14, 0.72] E—
Clarke-Pearson, %5 1984 7 55 18 52 3.6% 0.280.10, 0.73] =
CLOTS, 2013"" 122 1438 174 1438 6.4% 0.67[0.53, 0.86] -
Edwards, £ 2008 6 141 16 136 3.6% 0.33[0.13, 0.88] =t
Eisele, 25 2007 4 901 15 902 3.2% 0.26[0.09, 0.80] =
Fisher, %5 1995 4 145 12 159 3.1% 0.35[0.11, 1.10] —
Fordyce, 2 19927 2 39 16 40 2.1% 0.08[0.02,038] ——————
Gallus, %5 1983 15 43 25 47 4.1% 0.4710.20, 1.10] —
Goldhaber, %5 1995 31 172 36 172 5.4% 0.83[0.49, 1.42] =
Hartman, %3 19827 1 52 10 52 1.4% 0.08[0.01,0.67] ————————————
Hull, % 1979 2 32 19 29 2.0% 0.04[0.01,0.18] +——
Hull, %5 1990 36 152 77 158 5.6% 0.33[0.20, 0.53] —
Ivanic, % 2006°" 0 20 2 21 0.7% 0.19[0.01,4.22] *
Knudson, %5 1994 4 58 9 130 2.9% 1.00[0.29, 3.38] S —
Kosir, 45 1996 0 25 0 45 Not estimable
Lacut, %% 20055 4 74 12 77 3.0% 0.31[0.10, 1.01] —
Lieberman, % 1994 7 113 9 118 3.5% 0.80[0.29, 2.23] s
McKenna, %5 19807 1 10 9 12 1.1% 0.04[0.00,043] +————
Pambianco, 25 199557 8 117 6 115 3.2% 1.33[0.45,3.97] —
Rokito, Z¢ 1996 0 33 0 48 Not estimable
Siragusa, %5 1994 6 35 10 35 3.1% 0.52[0.16, 1.63] —
Skillman, %5 1978 3 47 11 48 2.5% 0.23[0.06, 0.88] _—
Sobieraj-Teague, 4520124 3 75 14 75 Not estimable
Stranks, %5 19921 0 41 9 39 0.8% 0.04 [0.00, 0.69] +———
Turpie, 25 19891 7 78 23 161 3.9% 0.59[0.24, 1.45] —
Turpie, %5 1977 8 65 13 63 3.7% 0.5410.21, 1.41] —_—
Turpie, %5 1979 10 103 22 96 4.2% 0.36[0.16, 0.81] —_—
Wautrecht, %5 1995 0 25 2 10 0.7% 0.07 [0.00, 1.53] +
Weitz, % 1986 0 5 2 9 0.6% 0.27[0.01, 6.89]
Westrich, %5 2006 22 61 49 61 42% 0.1410.06, 0.31] —_—
Wilson, 2 1992 5 28 19 31 2.9% 0.14[0.04, 0.46] _—
Windisch, %5 2011 0 40 0 40 Not estimable
KR, 45 2009 4 47 10 48 2.8% 0.35[0.10, 1.22] _—
I, 45 20115 3 78 16 83 2.7% 0.17[0.05, 0.59] _
Total (95% CI) 4555 4775  100.0% 0.34 [0.26, 0.45] »
Total events 348 723
Heterogeneity: Tau’=0.29; Chi’=75.77, df=32 (P<0.0001); I’=58% t t } |
Test for overall effect: Z=7.72 (P<0.00001) 0.01 0.1 1 10 100
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Figure 2 Comparison of the incidence of DVT between IPC group and non-intervention group

2.2.2 IPCAL5 L FMALETRE PE 7 & 69 FL 4
24 AN HfF gy 110 18720, 22, 24, 27732, 33736, 38, 40743, 46, 49730, 92331
BT IPCH I T WAL PE MU #5810
S (P=0.91, I’=0% ) , &CH R %500 455 A,
Meta 43 #1245 S & 7~ . 1PC 4 W & 08 /> PE (1K) & /&
( OR=0.45, 95% CI=0.31~0.65, P<0.0001) (& 3).
2.2.3 IPC 45 TEDS 20 /£ TR 5 DVT 7 W %) 2 R
8 AN B 7% U W &5 T IPC 5 TEDS 7& i

© WA )3 i [ & F A F A EFH

B DVT ) 2t . B 55 [\ & = Jit 7% (P=0.53,

P=0% ) , W [ E SN B, Meta 53 BT 45 5 5
N: TETRP; DVT &4 J7 1, IPC 44T TEDS 4
( OR=0.55, 95% CI=0.35~0.88, P=0.01) (& 4) .
2.2.4 IPCHAL5REHWEHFTHUERYE DVT 7 @
8RR 27 ANTFgY 6 19 33 3738 5156, 58 60-T8] L s
IPC 540 EE 25 Y)3R I7 4178 101 B R Ik 1l 48 T 1 A 2%
Wo WA R FEME (P=0.0003, I’'=57%)
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W BEALA N A AL . Meta s3 AT 45 R R . FEWIBT  IPC Al S HUEEZG PR 7 4t i KU . BF 5% 6] 5

DVT &A= J5 1, TPC 4H b 3t Bk 25 WG 7 A A W
AR, A 2 R E I B4 2 5% ( OR=1.05,

959% CI=0.69~1.59, P=0.82) ( Kl 5) . 19 4
Eﬂ: % [19. 36, 38, 51, 56, 60-63, 65-66, 68-69, 71-73.75-76,78] H: ii T

it (P=0.80, I’=0% ) , & [ 2 % 0 A A,
Meta 23 Mr4h SR 0 75 . 1PC 5] 5 0 i XURS: B 2 {1
THEEZYIGIT (OR=0.31, 95% CI=0.19~0.50,
P<0.00001) (Kl 6)

IPC 42 FTTFFiH Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Borow, % 1981 2 79 1 89 1.0%  2.29[0.20, 25.70]
Butson, 1981"* 0 62 1 57 1.8% 0.30[0.01, 7.55]
Chin, %5 2009 0 110 1 110 1.7% 0.33[0.01, 8.20]
Clarke-Pearson, 25 1984 2 55 1 52 1.1%  1.92]0.17,21.88]
Edwards, £ 2008 1 141 1 135 1.2%  0.96[0.06, 15.46]
Fisher, %5 1995 6 145 9 159 9.4% 0.72[0.25, 2.07]
Goldhaber, % 19957 1 172 1 172 1.1%  1.00[0.06, 16.12]
Hartman, %5 19821 0 52 1 52 1.7% 0.33[0.01, 8.21]
Hull, % 1979 0 32 0 29 Not estimable
Hull, % 1990™" 1 152 1 158 1.1%  1.04[0.06, 16.77]
Ivanic, %5 2006"" 0 20 1 21 1.6% 0.33[0.01, 8.67]
Knudson, %5 1994 1 58 1 130 0.7%  2.26[0.14, 36.82]
Lieberman, % 1994 1 113 1 118 1.1%  1.04[0.06, 16.90]
McKenna, 2 1980 1 10 4 12 3.7% 0.22[0.02, 2.42]
Ramos, %5 1980°" 21 1355 48 1195 57.5% 0.38[0.22, 0.63] i
Rokito, %5 1996 0 1 0 1 Not estimable
Skillman, Z¢ 19781 0 47 2 48 2.8% 0.20[0.01,4.19] *
Sobieraj-Teague, %5 2012*"" 0 75 0 75 Not estimable
Stranks, %% 19921 0 41 1 39 1.7% 0.31[0.01,7.82]
Turpie, %5 1989 0 78 1 161 1.1%  0.68[0.03, 16.92]
Wautrecht, 25 19951 0 25 0 10 Not estimable
Wilson, %5 1992!*) 0 28 0 32 Not estimable
Windisch, 5 2011 0 40 0 40 Not estimable
e, A 20115 0 79 8 83 9.4% 0.06 [0.00, 0.98] * .
Total (95% CI) 2970 2978  100.0% 0.45 [0.31, 0.65] <&
Total events 37 84
Heterogeneity: Chi’=9.86, df=17 (P=0.91); '=0% : } t !
Test for overall effect: Z=4.23 (P<0.0001) 0.01 0.1 1 10 100
IPC 41 Jo T
3 IPCASXTAEPE LXK
Figure 3 Comparison of the incidence of PE between IPC group and non-intervention group
IPC 4B TEDS 44 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Borow, 4 1981 9 79 14 91 23.9% 0.71[0.29, 1.74] ——
Bucci, % 1989 1 32 0 38 0.9%  3.67[0.14,93.16]
Caprini, % 1983 1 38 5 39 10.0% 0.180.02, 1.65]
Chin, % 2009 9 110 14 110 26.7% 0.61[0.25, 1.48] —a
Hansberry, % 1991 3 24 5 25 8.9% 0.57[0.12,2.71] e
Ryan , % 20025 4 50 11 50 21.0% 0.31[0.09, 1.05] SR
Salzman, 45 19828 0 20 3 20 7.1% 0.12[0.01, 2.53] 4
Van Arsdalen, %5 1983 2 16 1 21 1.6%  2.86[0.24, 34.66]
Total (95% CI) 369 394 100.0%  0.55[0.35, 0.88] <&
Total events 29 53
Heterogeneity: Chi’=6.12, df=7 (P=0.53); '=0% | , , |
Test for overall effect: Z=2.47 (P=0.01) 0.01 0.1 1 10 100
PC 41 TEDS #H
Bl 4 IPC 45 TEDS 42 DVT £ 4R

Figure4 Comparison of the incidence of DVT between IPC group and TEDS group
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IPC 44 R AYiaT A Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Blanchard, 2 1999'*” 34 63 16 67 6.8% 3.74[1.77,7.90]
Borow, % 1981 9 79 23 86 6.5% 0.35[0.15, 0.82] = =
Chandhoke, %5 1992!" 2 47 0 53 1.5%  5.88[0.28, 125.64] *
Chin, % 2009 9 110 6 110 5.6% 1.540.53, 4.50] N
Ginzburg, %5 2003 6 224 1 218 2.7% 5.971[0.71, 50.02]
Hansberry, %5 1991° 3 24 2 25 3.1% 1.64[0.25, 10.81] —
Hardwick, % 2011 8 196 8 190 5.8% 0.97[0.36, 2.63] — T
Kaempffe, 2 1991 12 48 13 52 6.2% 1.00[0.40, 2.47] . —
Knudson, Z¢ 1992 3 24 2 25 3.1% 1.64[0.25, 10.81] S E—
Knudson, 2 1996 2 82 1 120 2.2% 2.98[0.27, 33.36]
Kosir, %5 1996 0 25 0 38 Not estimable
Kurtoglu, %5 20047 4 60 3 60 4.0% 1.36[0.29, 6.34] 1
Maxwell, 2 2001 1 106 2 105 2.2% 0.49 [0.04, 5.49]
Mellbring, %5 1986 10 54 2 54 3.9% 5.91[1.23,28.41]
Nicolaides, 45 1983 3 50 7 50 4.4% 0.39[0.10, 1.61] —_—
Pambianco, % 1995 8 117 5 120 5.3% 1.69[0.54, 5.32] T
Pitto, Z¢ 2004'" 3 100 6 100 4.4% 0.48[0.12, 1.99] —_—
Rokito, 45 1996 0 33 0 35 Not estimable
Salzman, % 1982 0 20 1 29 1.4% 0.46[0.02, 11.96]
Santori, 25 19947 9 67 23 65 6.4% 0.28[0.12, 0.67] —_—
Serin, %5 2010 1 94 3 152 2.4% 0.53[0.05, 5.21]
Silbersack, %5 20047 0 68 19 63 1.7% 0.02 [0.00, 0.28]| —————
Stannard, Z¢ 1996 0 25 5 25 1.6% 0.07 [0.00, 1.40]4
Stone, %5 1996 1 25 1 25 1.7% 1.00[0.06, 16.93]
Warwick, %7 1998 24 136 18 138 7.2% 1.43[0.74, 2.77] e B
Warwick, Z¢ 2002 57 99 48 89 7.5% 1.16 [0.65, 2.06] o
Mk , % 2009°" 4 48 1 48 2.5% 4.2710.46, 39.72]
Total (95% CI) 2024 2142 100.0% 1.05 [0.69, 1.59] <5
Total events 213 216
Heterogeneity: Tau’=0.51; Chi’=55.59, df=24 (P=0.0003); I'=57% ' } } |
Test for overall effect: Z=0.23 (P=0.82) 0.01 0.1 1 10 100

IPC 41 BEEAIIRIT A
5 IPCAE5SHEZWADVT XERILR

Figure 5 Comparison of the incidence of DVT between IPC group and anticoagulation group

IPC 2 BRI TTA Odds Ratio 0Odds Ratio
Study or Subgroup Events Total [Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Blanchard, £& 1999 0 63 1 67 2.0% 0.35[0.01, 8.73]
Chandhoke, % 19921 0 47 1 53 2.0% 0.37[0.01, 9.26]
Chin, % 2009 4 110 9 110 12.1% 0.4210.13, 1.42] DR
Ginzburg, Z¢ 2003 4 224 4 218 5.6% 0.97[0.24, 3.94] T
Hansberry, %5 1991° 1 24 0 25 0.6% 3.26[0.13, 83.09]
Hardwick, 2 2011 0 198 11 194 16.2% 0.04[0.00,0.69] ¥
Knudson, %5 1992/ 0 76 0 37 Not estimable
Knudson, %% 1996 0 82 2 120 2.8% 0.29[0.01, 6.06]
Kurtoglu, % 2004'°Y 1 60 2 60 2.7% 0.49[0.04, 5.57]
Maxwell, Z¢ 2001 0 105 3 106 4.8% 0.14[0.01,2.75] *
McKenna, %5 19807 0 10 1 21 1.3% 0.65[0.02,17.40] _
Pitto, 25 2004"" 0 100 3 100 4.9% 0.1410.01,2.72]
Rokito, % 1996 0 33 2 35 3.3% 0.20[0.01,4.33] ©
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Figure 6 Comparison of the risk of bleeding between IPC group and anticoagulation group
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