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Venous thromboembolic disease (VTD) includes both the
development of deep vein thrombosis (DVT) and pulmonary
thromboembolism (PTE) and is one of the most significant
complications of severe traumatic disease. The incidence
rate of PTE is between 1% and 6% yet the presence of asymp-
tomatic PTE is documented in up to 24% of the cases on the
computed tomography scans performed during the first 7
days of disease progression.’

The clinical guidelines for the management of trauma
patients recommend prophylaxis with low molecular weight
heparin and compression measures.?> However, the coexis-
tence of potentially fatal bleeding risk and the impossibility
to apply physical measures of compression (due to the pres-
ence of long bone fracture in extremities) limit the options
of prophylaxis. The use of prophylactic filters for the inferior
vena cava (IVC) is suggested here as an alternative thera-
peutic option for the prevention of VTD even though to this
day its indications, removal, and utility are issues still under
discussion.
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Indications for temporary inferior vena cava
filters

IVC filters have been used in the clinical practice since
the 1970s and to this day several tests support the use of
therapeutic filters for the management of severe traumatic
disease yet do not support its prophylactic indication and
there are no widely accepted patterns on this regard either.3

A review of the indications for IVC filter placement
suggests that these devices can be considered in trauma
patients with high risk of developing VTD who are not
eligible to receive anticoagulation therapy.® The ideal candi-
dates to receive these filters would be patients with serious
traumatic brain injuries (TBI), spinal cord injuries with
para- and tetraplegy, solid organ lesions, or complex pelvic
fractures accompanied by long bone fractures that make
prophylaxis with the corresponding compression measures
absolutely impossible. However, the guidelines established
by the American College of Chest Physicians in its last two
iterations or the 4th edition of the European Guidelines
for the Management of Traumatic Coagulopathy do not rec-
ommend the use of these filters for routine prophylactic
purposes.>*> Here the lack of solid and conclusive evidence
and the existence of contradictory guidelines from different
scientific societies has brought variability to the prophylac-
tic insertion of IVC filters in the trauma setting. This means
that among same-level hospitals®’ the use of IVC filters is not
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regulated, which has led to completely different insertion
rates being reported somewhere between 0.6 and 9.6%.%°

Effectiveness of temporary inferior vena cava
filters

There is this idea that the prophylactic use of IVC filters
is good enough to prevent VTD, yet several studies pub-
lished have documented the development of DVT even with
these devices already implanted.'®'" There are three (3)
possible causes for this. In the first place, it may be due
to the development of thrombi in pulmonary circulation or
DVT in upper extremities, territories where the filter does
no act upon. On the other hand, it may be showing the
lateralization-related ineffectiveness of the device. Also,
most devices are implanted within the first week follow-
ing a severe trauma when the risk of bleeding is at its peak.
Yet there is a prothrombotic phase when drug prophylaxis
should be considered (7-10 days after filter insertion).
The medical literature provides heterogeneous results
when it comes to the effectiveness of these filters. Sev-
eral publications including a recent meta-analysis conducted
back in 2014 confirmed that the prophylactic insertion of IVC
filters was associated with a lower incidence of PTEs and
massive PTEs in trauma patients, but without an effect on
the overall mortality.”-%'2 Also, cost-effectiveness analyses
show low benefits, indicative that the selection of patients
needs to be flawless."> We believe that these studies should
be interpreted with caution since, in many of them, mor-
tality data were obtained from trauma registries with the
corresponding limitations. Also, in the context of severe
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traumatic disease, several variables may impact mortality
as confounding factors.

Complications associated with inferior vena
cava filters

IVC filters have complications, among which we may find
vena cava perforations,' the displacement-migration of the
device (2.2%),"° and the thrombosis/occlusion of the fil-
ter (7.8%)."" On the other hand, we should remember that
although these filters are temporary, they are not always
removed due to the lack of follow-up.®'"® This perpetuates
the situation of foreign body with the corresponding comor-
bidities since these filters do not reduce the risk of VTD to
zero. The longer the filter remains in the body, the more
thrombotic processes we may encounter with the corre-
sponding complications during the extraction process.'"'®
High scores in the Injury Severity Score, long bone frac-
tures, and delays when initiating drug prophylaxis have been
reported as independent factors associated with the devel-
opment of PTE after the insertion of a prophylactic device.'®
For all these reason, the presence of these filters inside the
body should be minimal and drug prophylaxis should be initi-
ated once the risk of hemorrhage is gone (Fig. 1). For now it
is hard to tell what the best moment is to remove the device,
but there should be a follow-up on these filters, and their
indication should be reconsidered once there is confirmation
that VTD (drug or mechanical) prophylaxis is possible. The
new generation of filters and the results recently published
on this regard confirm that it is safe to remove them in much
longer periods of time (up to 120 days).'®
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Figure 1  Proposal of prophylaxis for venous thromboembolic disease in patients with severe trauma. F(x), fracture; GCS, glasgow
coma scale; IVC, inferior vena cava; LEs, lower extremities; TBI, traumatic brain injury; VTD, venous thromboembolic disease.



502 M.A. Ballesteros et al.
Conclusions 5. Kearon C, Akl EA, Ornelas J, Blaivas A, Jimenez D, Bounameaux

H, et al. Antithrombotic therapy for VTE disease: CHEST guide-
The IVC filter may play an important role in the prevention lm"e and expert pangl report. Chest. 2016;149:315-52.

. . . 6. Rajasekhar A, Elmariah H, Lottenberg L, Beyth R, Lottenberg R,
of YTD n Sev_ere_ trgum.a patients, yet. the scarce evidence Ang D. Inferior vena cava filters in trauma patients: a national
avall.able on 1ts.1nd'1catlons and effe§t1veness added to the practice patterns survey of U.S. trauma centers. Am Surg.
possible complications that may arise have prevented its 2014;80:1237-44.
widespread use. Trauma patients with contraindications to 7. Sarosiek S, Rybin D, Weinberg J, Burke PA, Kasotakis G, Sloan
receive anticoagulation due to risk of bleeding and who are JM. Association between inferior vena cava filter insertion in
not eligible for mechanical prophylaxis should be a possi- trauma patients and in-hospital and overall mortality. JAMA
ble indication. Its implementation and follow-up should take Surg. 2017;152:75-81.
place in selected centers in order to minimize associated 8. Hemmila MR, Osborne NH, Henke PK, Kepros JP, Patel SG,
secondary damages. Cain-Nielsen AH, et al. Prophylactic inferior vena cava filter

We believe there is this pressing needs to identify the best E;?:ﬂ‘:";n‘:‘ogzrgm; Oqe;;lngg; ;‘;rvwal benefit for trauma
clinical practlge for thg management of VTD in the sgttmg 9. Leeper WR, Murphy PB, Vogt KN, Leeper TJ, Kribs SW, Gray DK,
of trauma patlents: This study would S‘Ve .us the evidence et al. Areretrievable vena cava filters placed in trauma patients
we need to establish management guidelines and reduce really retrievable? Eur J Trauma Emerg Surg. 2016;42:459-64.
variability in clinical practice. 10. Ho KM, Tan JA, Burrell M, Rao S, Misur P. Venous thrombotic,

thromboembolic, and mechanical complications after retriev-
Conflicts of interest able inferior vena cava filters for major trauma. Br J Anaesth.
2015;114:63-9.
. . 11. Sarosiek S, Crowther M, Sloan JM. Indications, complications,
The authors declared no conflicts of interest whatsoever. and management of inferior vena cava filters: the experience
in 952 patients at an academic hospital with a level | trauma
References center. JAMA Intern Med. 2013;173:513-7.
12. Haut ER, Garcia LJ, Shihab HM, Brotman DJ, Stevens KA, Sharma
1. Schultz DJ, Brasel KH, Washington L, Goodman LR, Quickel R, et.al.The effect.iveness of prophylactic'inferiorvena cava ﬁl
RR, Lipchik RJ, et al. Incidence of asymptomatic pulmonary ters in trauma patients: a systematic review and metaanalysis.
A L . JAMA Surg. 2014;149:194-202.
embolism in moderately to severely injured trauma patients. . . .
J Trauma. 2004:56:727-31. 13. Carlin MN, Daneshpajouh A, Catino J, Bukur M. Money well
2. Guyatt GH, Akl EA, Crowther M, Gutterman DD, Schuiinemann spent? A cost and utilization analysis of prophylactic inferior

HJ. American College of Chest Physicians antithrombotic ther- vena cava‘ ﬁlt(-?-r placement in high-risk trauma patients. J Surg

apy and prevention of thrombosis panel executive summary: Rfes. 2017;220:105-11. . .

. ) ; . . 14. Jia Z, Wu A, Tam M, Spain J, McKinney JM, Wang W. Caval pen-
antithrombotic therapy and prevention of thrombosis, 9th ed: . . . . 8 S
American College of Chest Physicians Evidence-Based Clinical etr:?\tlon by l.nf.erlor‘ve.n? cava filters: a systematlc.llterat.ure
Practice Guidelines. Chest. 2012;141 Suppl.:75-475. review of clinical significance and management. Circulation.

3. DeYoung E, Minocha J. Inferior vena cava filters: guidelines best 2015;132:944-52.
; 15. Stern JR, Cafasso DE, Meltzer AJ, Schneider DB, Ellozy SH,

practice, and expanding indications. Semin Intervent Radiol.
2016;33:65-70.

4. Rossaint R, Bouillon B, Cerny V, Coats TJ, Duranteau J,
Fernandez-Mondéjar E, et al. The European guideline on mana-
gement of major bleeding and coagulopathy following trauma:
fourth edition. Crit Care. 2016;20:100.

Connolly PH. Prophylactic inferior vena cava filter utiliza-
tion and risk factors for nonretrieval. Vasc Endovascular Surg.
2018;52:34-8.


http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0080
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0085
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0090
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0095
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0100
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0105
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0110
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0115
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0120
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0125
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0130
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0135
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0140
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0145
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150
http://refhub.elsevier.com/S2173-5727(19)30132-8/sbref0150

	Temporary inferior vena cava filters in major trauma
	Indications for temporary inferior vena cava filters
	Effectiveness of temporary inferior vena cava filters
	Complications associated with inferior vena cava filters
	Conclusions
	Conflicts of interest
	References


