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Mechanical prophylaxis is a heparin-independent risk for anti-platelet factor 4/heparin 

antibody formation after orthopedic surgery. 

Published in Blood. 2016 Feb 25;127(8):1036-43. doi: 10.1182/blood-2015-06-651620. 

Epub 2015 Dec 9. 

 

Bito S(1), Miyata S(2), Migita K(3), Nakamura M(4), Shinohara K(3), Sato T(3), 

Tonai T(3), Shimizu M(3), Shibata Y(3), Kishi K(3), Kubota C(3), Nakahara S(3), 

Mori T(3), Ikeda K(3), Ota S(3), Minamizaki T(3), Yamada S(3), Shiota N(3), Kamei 

M(5), Motokawa S(6). 

 

Platelet-activating antibodies, which recognize platelet factor 4 (PF4)/heparin complexes, 

induce spontaneous heparin-induced thrombocytopenia (HIT) syndrome or  

fondaparinux-associated HIT without exposure to unfractionated heparin (UFH) or low-

molecular-weight heparin (LMWH). This condition mostly occurs after major orthopedic 

surgery, implying that surgery itself could trigger this immune response, although the 

mechanism is unclear. To investigate how surgery may do so, we performed a multicenter, 

prospective study of 2069 patients who underwent  total knee arthroplasty (TKA) or hip 

arthroplasty. Approximately half of the patients received postoperative 

thromboprophylaxis with UFH, LMWH, or fondaparinux. The other half received only 

mechanical thromboprophylaxis, including dynamic (intermittent plantar or pneumatic 

compression device), static  (graduated compression stockings [GCSs]), or both. We 

measured anti-PF4/heparin immunoglobulins G, A, and M before and 10 days after 

surgery using an immunoassay. Multivariate analysis revealed that dynamic mechanical 

thromboprophylaxis (DMT) was an independent risk factor for seroconversion (odds  

ratio [OR], 2.01; 95% confidence interval [CI], 1.34-3.02; P = .001), which was confirmed 

with propensity-score matching (OR, 1.99; 95% CI, 1.17-3.37; P = .018). For TKA, the 

seroconversion rates in patients treated with DMT but no anticoagulation and in 

patients treated with UFH or LMWH without DMT were similar, but significantly higher 

than in patients treated with only GCSs. The proportion of patients with 1.4 optical 

density units appeared to be higher among those treated with any anticoagulant plus 

DMT than among those not treated  with DMT. Our study suggests that DMT increases 

risk of an anti-PF4/heparin immune response, even without heparin exposure. This trial 

was registered to www.umin.ac.jp/ctr as #UMIN000001366. 

© 2016 by The American Society of Hematology. 
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