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Abstract Perioperative bleeding may require blood transfusions, which are sometimes not
without complications and risks, with the subsequent increase in health care costs. Among
other prevention methods, treatment with tranexamic acid (ATX) has shown to be effective in
reducing surgical blood loss, especially in the immediate postoperative period. In this regard,
studies evaluating ATX in orthopedic surgery show that it is effective and safe when adminis-
tered intravenously or intra-articularly. The usual evaluated intravenous doses range between
10 mg/kg and 20 mg/kg or a fixed dose of 1-2 g; while intra-articularly, it varies between 250 mg
and 3 g. ATX, as an anti-fibrinolytic, has a potential thrombotic effect; thus it is contraindicated
in those patients at risk or with a history of thrombosis. Its topical administration may be safer,
but studies are needed to confirm this.

© 2013 SECOT. Published by Elsevier Espana, S.L. All rights reserved.

Acido tranexamico en cirugia ortopédica

Resumen El sangrado perioperatorio en ocasiones conduce a transfusiones sanguineas no
exentas de complicaciones y riesgos, con un alto gasto sanitario. Entre otros métodos de
prevencion, el tratamiento con acido tranexamico (TXA) ha mostrado ser efectivo en la dismin-
ucion de las pérdidas sanguineas quirlrgicas y especialmente en el postoperatorio inmediato. Al
respecto, los estudios que lo han evaluado en cirugia ortopédica muestran su eficacia y seguri-
dad, administrado por via tanto intravenosa como intraarticular. Las dosis habituales por via
intravenosa evaluadas oscilan entre 10 y 20 mg/kg, o en dosis fijas de 1 a 2g, mientras por via
intraarticular varia entre 250mg y 3g. El TXA como antifibrinolitico tiene un potencial efecto
trombotico y esta contraindicado en aquellos pacientes con riesgo o antecedentes de trombo-
sis. Su administracion por via tdpica podria ser mas segura aunque se precisan estudios que lo
confirmen.

© 2013 SECOT. Publicado por Elsevier Espana, S.L. Todos los derechos reservados.
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Introduction

The progressive aging of populations in Western societies
has led to an increase in the incidence of degenerative
joint disease. As a result, the number of prosthetic replace-
ment surgeries has increased considerably, particularly in
patients of advanced ages.' Furthermore, in the last decade
there has been a significant increase in prosthetic surgery
procedures performed on young patients due to the acqui-
sition of greater surgical experience by the surgeons and
healthcare personnel involved, as well as an improvement
in the techniques employed, and an increase in the survival
of prosthetic implants.? Nevertheless, prosthetic surgery
procedures are not without complications.’> One of the
most common immediate complications is perioperative
bleeding, which often entails a need for blood transfu-
sion.

Intraoperative blood loss during total hip arthroplasty
interventions can be up to 1000-2000mL. On the con-
trary, intraoperative bleeding during total knee arthroplasty
surgery is reduced by the use of ischemia cuffs. How-
ever, the release of ischemia at the end of the surgical
procedure in knee surgery leads to an increase in fibri-
nolytic activity, which in turn causes a rebound effect
in the immediate postoperative period, with a significant
increase in bleeding. Thus, as in total hip arthroplasties,
the implantation of total knee arthroplasty may cause a
postoperative loss of up to 2000mL of blood,> requiring
transfusions in a very high percentage of patients.® Although
the current trend among medical experts is toward restric-
ting the number of transfusions,” they are unavoidable in
many cases, particularly in interventions with inadequate
preoperative hemoglobin levels. In a retrospective study
with patients undergoing total hip and knee replacement,?
69% of transfused patients presented a preoperative plasma
hemoglobin concentration below 13 g/dL, whereas only 13%
were transfused when the preoperative plasma hemoglobin
concentration was higher than 15g/dL.

Currently, the preference is to individualize patient care
and minimize the indication of allogeneic blood transfu-
sion in orthopedic surgery, what is known as ‘‘patient blood
management’’.’ Thus, different treatment options are con-
sidered to obtain the best clinical outcomes and reduced
dependence on allogeneic blood products in order to reduce
the risks they entail,'® as this is associated with an increased
incidence of nosocomial surgical wound infections and/or
pneumonia, leading to increased hospital stay and cost per
patient."

The significant variability in transfusion rates between
different centers shows that there is still room for improving
the use of blood derivatives.'?

One of the possible pharmacological options to prevent
surgical bleeding is the perioperative use of tranexamic acid
(TXA). The objective of this work was to conduct a compre-
hensive review of the use of TXA as a prophylactic agent for
bleeding in orthopedic surgery.

Tranexamic acid: structure

TXA is a synthetic derivative of lysine with pure antifibri-
nolytic activity (Fig. 1).
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Figure 1 Molecular structure of tranexamic acid.

Tranexamic acid: mechanism of action

TXA slows down the physiological system of fibrinolysis, pre-
venting the degradation of fibrin. TXA acts by binding to the
lysine bond of plasminogen, which is essential for binding
to fibrin.”* Thus, TXA prevents fibrin from binding to the
complex formed by the plasminogen-plasmin tissue activa-
tor complex and degrading fibrin."* Another possible effect
is the protection of platelets based on its antiplasmin effect
and the inhibition of the platelet activation factor.'

TXA can be useful in knee replacement surgery, as
fibrinolysis is stimulated by surgical trauma and is fur-
ther enhanced by the use of a tourniquet during the
intervention.*

Authorized doses and indications

In Spain, TXA is marketed under the name Amchafibrin®
(Rottapharm, Italy). The authorized indications for its use
are the treatment and prophylaxis of hemorrhage associ-
ated with excessive fibrinolysis, such as prostate or urinary
tract interventions or surgery for gynecological or obstetric
disorders. TXA is also indicated in dental, nasal and throat
surgery, as well as operations on the chest, abdomen and
cardiovascular system, in gastrointestinal bleeding and in
bleeding induced by fibrinolytic agents. The approved indi-
cations do not include the use of TXA for traumatology and
orthopedic surgery.'®

The intravenous doses authorized are 0.5-1g (1-2
ampoules), between 2 and 4 times per day.'®

Pharmacokinetic data

The most commonly used administration route for TXA
in published studies regarding traumatology and orthope-
dic surgery is intravenous. Other surgical specialties such
as obstetrics—gynecology, cardiac, ENT, stomatology and
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maxillofacial surgery have also evaluated the oral and even
topical administration of TXA, observing a reduction in blood
loss close to 50%. 72

The pharmacokinetic parameters of TXA when adminis-
tered intravenously are well known, but this is not the case
when it is administered topically at an intra-articular and/or
periarticular soft tissue level. However, a clinical trial in
knee replacement surgery is currently being conducted with
the secondary objective of establishing the pharmacokine-
tics of topical TXA.??

The half-life of intravenous TXA is 2h.? After a dose of
15mg/kg, its plasma concentration remains above the effec-
tive plasma concentration necessary to inhibit fibrinolysis
(13 pg/mL) for 4-6 h.2425 Furthermore, TXA penetrates into
large joints easily, reaching a concentration in joint fluid
comparable to that in plasma at 15 min after its intravenous
administration.?® Its elimination takes place via the kidney.

Interaction with other drugs

TXA can interfere with other drugs that affect hemosta-
sis, increasing or decreasing their effects. Associating its
administration with estrogen and anticoagulants should be
especially avoided.'®

Tranexamic acid in orthopedic surgery and
traumatology: efficacy and dosage

Numerous clinical trials in the field of orthopedics have
proven that TXA is effective and safe at the evaluated
dosages. A randomized clinical trial involving 274 hospitals
in 40 countries which included 20,000 patients who suf-
fered trauma with significant blood loss showed that 1g
of TXA administered in 10min followed by an infusion of
TXA of 120 mg/h for 8 h significantly reduced mortality from
all causes and deaths due to bleeding compared with a
placebo.?”

The results of the studies published in hip replace-
ment surgery,’®-** primary replacements,>*3 total knee
prostheses®® and spinal scoliosis®” review surgeries, along
with some meta-analyses,3%-%? suggest that the applica-
tion of TXA significantly reduces blood loss and the number
of transfused patients.

The efficacy of topical or intraarticular administration of
TXA has also been assessed in orthopedic surgery, at doses
ranging between 250mg and 3g.**~* Studies have shown
a dose-dependent effect of topical TXA administration in
decreasing intraoperative blood loss.

An update to the consensus guideline on alternatives to
allogeneic blood transfusion entitled ‘‘Document Sevilla’’
has recently been published.* This work suggests the use
of TXA in orthopedic surgery, with a weak recommenda-
tion supported by high-quality evidence (2 A). The guide of
the European Anesthesiology Society maintains this same
recommendation for the use of TXA in orthopedic surgery
and establishes the dosage pattern for intravenous TXA at
20-25mg/kg body weight."

However, clinical trials which have assessed TXA are het-
erogeneous regarding their dosage schedules. Depending on
the authors, the dosages evaluated in published studies for
both knee and hip replacement surgery range from 10 to

25mg/kg in 1, 2 or 3 intravenous doses. In order to avoid
calculation errors and possible iatrogenic damage from TXA
administration, some authors recommend fixed intravenous
doses of 1 or 2g of TXA, depending on body weight.

Safety of tranexamic acid

TXA is contraindicated in patients with a history of arte-
rial or venous thrombosis, fibrinolytic conditions following
consumptive coagulopathy, acute renal failure, a history
of seizures and/or in cases of hypersensitivity. TXA should
not be administered intravenously, intrathecally or intra-
cerebrally. In addition, intravenous administration should
be carried out slowly and the dosage should be adjusted
according to blood levels of creatinine in patients with mild
or moderate renal impairment. Lastly, any risk factors for
thromboembolic disease should always be investigated when
considering the use of TXA.'®

Due to the potential prothrombotic effect of intra-
venous TXA, research studies published so far have generally
excluded patients with a history of thromboembolic events
or a risk of such events. However, the CRASH clinical
trial,?”*® which included patients with severe trauma and
risk of life-threatening bleeding, did not exclude patients
at risk of thrombosis. The results of the safety variables
in this study showed that TXA significantly reduced the
incidence of fatal and non-fatal thrombotic events (haz-
ard ratio: 0.69; 95% confidence interval: 0.53-0.89; P=.005)
and the incidence of arterial thrombosis (hazard ratio: 0.58;
95% confidence interval: 0.40-0.83; P=.003). The number of
venous thrombotic events was similar in the group treated
with placebo (hazard ratio: 0.83; 95% confidence interval:
0.59-1.17; P=.295).

Two recent meta-analyses, one focusing on the effi-
cacy and safety of patients undergoing orthopedic surgery
and another assessing safety in patients undergoing cardiac
surgery, showed that the use of TXA did not increase throm-
botic complications.*-*°

Furthermore, an alternative treatment is necessary
for patients in whom intravenous TXA is contraindicated.
According to some studies, the intraarticular application of
TXA is safe and effective.** However, there are no pharma-
cokinetic studies which reflect blood plasma concentrations
when administered by this route. In the event that blood
levels were minimal, the risk of thrombosis would probably
be minimal as well and the indications could be expanded.
Therefore, there remains an open field for future studies.

Costs

The cost of administering 2g of TXA represents about €2,
which is significantly lower than the cost of administering 1
unit of blood transfusion, which is about €300.

Recently published studies have shown that TXA is cost-
effective, especially because it reduces the number of blood
transfusions and pharmaceutical expenditure.®'~33

Conclusions

Studies conducted with TXA in orthopedic surgery have
shown it to be effective and safe when properly used.
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Extending its indications to orthopedic surgery would be a
useful measure to reduce costs and blood transfusions.

Level of evidence

Level of evidence v.

Ethical responsibilities

Protection of people and animals. The authors declare that
this investigation did not require experiments on humans or
animals.

Confidentiality of data. The authors declare that this work
does not reflect any patient data.

Right to privacy and informed consent. The authors
declare that this work does not reflect any patient data.

Conflict of interests

Dr. Aguilera, Dr. Jordan and Dr. Martinez currently are or
have been involved as principal investigators in several clin-
ical trials evaluating the efficacy and safety of tranexamic
acid to prevent perioperative bleeding in orthopedic surgery.
These studies have received funding through grants from the
Ministry of Health and Consumption.

References

1. Urban MK. Anestesia para la cirugia ortopédica. In: Miller RD,
editor. Miller’s anesthesia. Elsevier; 2010.

2. Saleh KJ, Santos ER, Ghomrawi HM, Parvizi J, Mulhall KJ.
Socieconomic issues and demographics in total knee arthro-
plasty revision. Clin Orthop Relat Res. 2006;446:15-21.

3. Paxton EW, Furnes O, Namba RS, Inacio MC, Fenstad AM, Havelin
LI. Comparison of the Norwegian knee arthroplasty register and
a United States arthroplasty registry. J Bone Joint Surg Am.
2011;93:20-30.

4. Petaja J, Myllynen P, Myllyla G, Vahtera E. Fibrinolysis
after application of a pneumatic tourniquet. Acta Chir Scan.
1987;153:647-51.

5. Kalairajah Y, Simpson D, Cossey AJ, Verrall GM, Spriggins AJ.
Blood loss after total knee replacement: effects of computer-
assisted surgery. J Bone Joint Surg (Br). 2005;87:1480-2.

6. Calvo R, Martinez-Zapata MJ, Urr(tia G, Gich I, Jordan M, del
Arco A, et al. Low vs. high pressure suction drainage after total
knee arthroplasty: a double blind randomized controlled trial.
J Adv Nurs. 2012;68:758-66.

7. Carson JL, Carless PA, Hebert PC. Transfusion thresholds and
other strategies for guiding allogeneic red blood cell transfu-
sion. Cochrane Database Syst Rev. 2012;4:CD002042.

8. Salido JA, Marin LA, Goémez LA, Zorrilla P, Martinez C. Preop-
erative haemoglobin levels and the need for transfusion alter
prosthetic hip and knee surgery: analysis of predictive factors.
J Bone Joint Surg (Am). 2002;84:216-20.

9. Spahn DR, Moch H, Hofmann A, Isbister JP. Patient blood man-
agement: the pragmatic solution for the problems with blood
transfusions. Anesthesiology. 2008;109:951-3.

10. Nielsen HJ. Detrimental effects of perioperative blood transfu-
sion. Br J Surg. 1995;82:582-7.

11. Kozek-Langenecker SA, Afshari A, Albaladejo P, Santullano CA,
de Robertis E, Filipescu DC, et al. Management of severe

20.

21.

22.

23.

24.

25.

26.

27.

28.

perioperative bleeding: guidelines from the European Society
of Anaesthesiology. Eur J Anesthesiol. 2013;30:270-382.

. Frank SM, Savage WJ, Rothschild JA, Rivers RJ, Ness PM, Paul

SL, et al. Variability in blood and blood component utilization
as assessed by an anesthesia information management system.
Anesthesiology. 2012;117:99-106.

. Dunn CJ, Goa KL. Tranexamic acid. A review of its use in surgery

and other indications. Drugs. 1999;57:1005-32.

. De la Puerta E. Farmacoterapia para la reduccion del sangrado

perioperatorio. In: Diez Lobo Al, editor. Medicina transfusional
perioperatoria. Madrid: Ergon; 2005.

. O’Brien JG, Batisttini B, Zaharia F, Plante GE, Sirois P. Effects

of tranexamic acid and aprotinin, two antifibrinolytic drugs,
on PAF-induced plasma extravasation in unanesthetized rats.
Inflammation. 2000;24:411-29.

. Agencia Espafnola del Medicamento y Productos Sanitarios.

Acido tranexamico (AMCHAFIBRIN), ficha técnica revisada en
diciembre de 2012. Available from: http://aemps.es/cima/
especialidad.do?metodo=verFichaWordPdf&codigo=53939
&formato=pdf&formulario=FICHAS& file=ficha.pdf [accessed
26.08.13].

. Bonnar J, Sheppard BL. Treatment of menorrhagia during

menstruation: randomised controlled trial of ethamsylate,
mefenamic acid, and tranexamic acid. BMJ. 1996;313:
579-82.

. Athanasiadis T, Beule AG, Wormald PJ. Effects of topical

antifibrinolytics in endoscopic sinus surgery: a pilot randomized
controlled trial. Am J Rhinol. 2007;21:737-42.

. Sekhavat L, Tabatabaii A, Dalili M, Farajkhoda T, Tafti

AD. Efficacy of tranexamic acid reducing blood loss after
cesarean section. J Matern Fetal Neonatal Med. 2009;22:
72-5.

Carter G, Goss A, Lloyd J, Tocchetti R. Tranexamic acid mouth-
wash versus autologous fibrin glue in patients taking warfarin
undergoing dental extractions: randomised prospective clinical
study. J Oral Maxillofac Surg. 2003;61:1432-5.

Abrishami A, Chung F, Wong J. Topical application of antifibri-
nolytic drugs for on-pump cardiac surgery: a systematic review
and meta-analysis. Can J Anaesth. 2009;56:202-12.
Tranexamic acid for unilateral total knee arthroplasty
(TRANEXTOP). Ultima modificacion en diciembre de 2012. Avail-
able from: http://clinicaltrials.gov/ct2/show/NCT01594671?
term=Tranexamic&rank=4 [accessed 26.08.13].

Eriksson O, Kjellman H, Pilbrant A, Schannong M. Pharma-
cokinetics of tranexamic acid after intravenous administra-
tion to normal volunteers. Eur J Clin Pharmacol. 1974;7:
375-80.

Anderson L, Nilsson IM, Nihehn JE, Hedner U, Granstrand B,
Melander B. Experimental and clinical studies on AMCA, the
antifibrinolytically active isomer of p-aminoethyl cyclohexane
carboxylic acid. Scand J Haematol. 1965;2:230-47.

Isseta C, Susen S, Charpentier F, May MA, Albadalejo P. Comment
prévenit et tratiter les complications hémorragiques induites
par certains AAP per- et postopératoires? Agents antiplaque-
taires et période périopératoire. (Conférence d’experts). La
collection de la SFAR. Paris: Editions scientifiques et médicales
Elsevier SAS; 2002.

Ahlberg A, Eriksson O, Kjellman H. Diffusion of tranexamic acid
to the joint. Acta Orthop Scand. 1976;47:486-8.

CRASH-2 Trial Collaborators. Effects of tranexamic acid on
death, vascular occlusive events, and blood transfusion in
trauma patients with significant haemorrhage (CRASH-2):
a randomised, placebo-controlled trial. Lancet. 2010;376:
23-32.

Benoni G, Fredin H, Knebel R, Nilsson P. Blood conservation
with tranexamic acid in total hip arthroplasty: a randomized,
double-blind study in 40 primary operations. Acta Orthop Scand.
2001;72:442-8.


http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0060
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0075
http://aemps.es/cima/especialidad.do?metodo=verFichaWordPdf&codigo=53939&formato=pdf&formulario=FICHAS&file=ficha.pdf
http://aemps.es/cima/especialidad.do?metodo=verFichaWordPdf&codigo=53939&formato=pdf&formulario=FICHAS&file=ficha.pdf
http://aemps.es/cima/especialidad.do?metodo=verFichaWordPdf&codigo=53939&formato=pdf&formulario=FICHAS&file=ficha.pdf
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0085
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0090
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0095
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0100
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0105
http://clinicaltrials.gov/ct2/show/NCT01594671?term=Tranexamic&rank=4
http://clinicaltrials.gov/ct2/show/NCT01594671?term=Tranexamic&rank=4
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0115
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0120
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0125
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0130
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0135
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0140

56

X. Aguilera-Roig et al.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

141.

42.

43.

Yamasaki S, Masuhara K, Fuji T. Tranexamic acid reduces post-
operative blood loss in cementless total hip arthroplasty. J Bone
Joint Surg (Am). 2005;87:766-70.

Rajesparan K, Biant LC, Ahmad M, Field RE. The effect of an
intravenous bolus of tranexamic acid on blood loss in total hip
replacement. J Bone Joint Surg (Br). 2009;91:776-83.

Ho KM, Ismail H. Use of intravenous tranexamic acid to reduce
allogeneic blood transfusion in total hip and knee arthroplasty.
A meta-analysis. Anaesth Intensive Care. 2003;31:529-37.
Brian J, Chase E, Rosenstein AD. The use of tranexamic acid in
revision total hip arthroplasty: a pilot study. Curr Orthop Prac.
2009;20:152-6.

Yamasaki S, Masuhara K, Fuji T. Tranexamic acid reduces blood
loss after cementless total hip arthroplasty-prospective ran-
domized study in 40 cases. Int Orthop. 2004;28:69-73.

Alvarez JC, Santiveri FX, Ramos I, Vela E, Puig L, Escolano F.
Tranexamic acid reduces blood transfusion in total knee arthro-
plasty even when a blood conservation program is applied.
Transfusion (Paris). 2008;48:519-25.

Good L, Peterson E, Lisander B. Tranexamic acid decreases
external blood loss but not hidden blood loss in total knee
replacement. Br J Anaesth. 2003;90:595-9.

Aguilera X, Videla S, Almenara M, Fernandez JA, Gich |, Celaya
F. Effectiveness of tranexamic acid in revision total knee arthro-
plasty. Acta Ortopedica Belga. 2012;78:68-74.

Neilipovitz DT, Murto K, Hall L, Barrowman NJ, Splinter WM. A
randomized trial of tranexamic acid to reduce blood transfusion
for scoliosis surgery. Anaesth Analg. 2001;93:82-7.

Sethna NF, Zurakowski D, Brustowicz RM, Bacsik J, Lorna J, Sulli-
van, et al. Tranexamic acid reduces intraoperative blood loss in
pediatric patients undergoing scoliosis surgery. Anaesthesiology.
2005;102:727-32.

Kagoma YK, Crowther MA, Douketis J, Bhandari M, Eikelboom J,
Lim W. Use of antifibrinolytic therapy to reduce transfusion in
patients undergoing orthopedic surgery: a systematic review of
randomized trials. Thromb Res. 2009;123:687-96.

Lozano M, Basora M, Peidro L, Merino |, Segur JM, Pereira A,
et al. Effectiveness and safety of tranexamic acid administra-
tion during total knee arthroplasty. Vox Sang. 2008;95:39-44.
Cid J, Lozano M. Tranexamic acid reduces allogeneic red cell
transfusions in patients undergoing total knee arthoplasty:
results of a meta-analysis of randomized controlled trials. Trans-
fusion (Paris). 2005;45:1302-7.

Henry DA, Carless PA, Moxey AJ, O’Connell D, Stokes BJ,
Fergusson DA, et al. Anti-fibrinolytic use for minimising peri-
operative allogeneic blood transfusion. Cochrane Database Syst
Rev. 2011:CD001886.

Wong J, Abrishami A, el Beheiry H, Mahomed NN, Roderick
Davey J, Gandhi R, et al. Topical application of tranexamic

45.

46.

47.

48.

49.

50.

51.

52.

53.

acid reduces postoperative blood loss in total knee arthro-
plasty: a randomized, controlled trial. J Bone Joint Surg (Am).
2010;92:2503-13.

. Ishida K, Tsumura N, Kitagawa A, Hamamura S, Fukuda K, Dogaki

Y, et al. Intra-articular injection of tranexamic acid reduces not
only blood loss but also knee joint swelling after total knee
arthroplasty. Int Orthop. 2011;35:1639-45.

Sa-Ngasoongsong P, Channoom T, Kawinwonggowit V, Worata-
narat P, Chanplakorn P, Wibulpolprasert B, et al. Postoperative
blood loss reduction in computer-assisted surgery total knee
replacement by low dose intra-articular tranexamic acid
injection together with 2-hour clamp drain: a prospec-
tive triple-blinded randomized controlled trial. Orthop Rev.
2011;3:51-6.

Mutsuzaki H, lkeda K. Intra-articular injection of tranexamic
acid via a drain plus drain-clamping to reduce blood loss
in cementless total knee arthroplasty. J Orthop Surg Res.
2012;7:32.

Leal-Noval SR, Mufoz M, Asuero M, Contreras E, Garcia-Erce JA,
Llau JV, et al. Documento Sevilla de Consenso sobre Alternativas
a la Transfusion de Sangre Alogénica. Actualizacion del Docu-
mento Sevilla. Rev Esp Anestesiol Reanim. 2013;60:263.e1-25.
Roberts |, Perel P, Prieto-Merino D, Shakur H, Coats T, Hunt
BJ, et al. Effect of tranexamic acid on mortality in patients
with traumatic bleeding: prespecified analysis of data from ran-
domised controlled trial. BMJ. 2012;11:345-52.

Yang Z-G, Chen W-P, Wu L-D. Effectiveness and safety of tranex-
amic acid in reducing blood loss in total knee arthroplasty: a
meta-analysis. J Bone Joint Surg (Am). 2012;94:1153-9.
Hutton B, Joseph L, Fergusson D, Mazer D, Shapiro S, Tin-
mouth A. Risks of harms using antifibrinolytics in cardiac
surgery: systematic review and network meta-analysis of
randomised and observational studies. BMJ. 2012;345:e5798,
http://dx.doi.org/10.1136/bmj.e5798.

Vigna-Taglianti F, Basso L, Rolfo P, Brambilla R, Vaccari F,
Lanci G, et al. Tranexamic acid for reducing blood transfusions
in arthroplasty interventions: a cost-effective practice. Eur J
Orthop Surg Traumatol. 2013. PMID: 23633085 [Epub ahead of
print].

Irisson E, Hémon Y, Pauly V, Parratte S, Argenson JN, Kerbaul F.
Tranexamic acid reduces blood loss and financial cost in primary
total hip andknee replacement surgery. Orthop Traumatol Surg
Res. 2012;98:477-83.

Gillette BP, Maradit Kremers H, Duncan CM, Smith HM,
Trousdale RT, Pagnano MW, et al. Economic impact of
tranexamic acid in healthy patients undergoing primary
total hip and knee arthroplasty. J Arthroplasty. 2013,
http://dx.doi.org/10.1016/j.arth.2013.04.054. pii:S0883-
5403(13)00491-9.



http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0145
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0150
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0155
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0160
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0165
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0170
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0175
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0180
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0185
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0190
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0195
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0200
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0205
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0210
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0215
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0220
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0225
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0230
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0235
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0240
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0245
dx.doi.org/10.1136/bmj.e5798
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0255
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
http://refhub.elsevier.com/S1988-8856(13)00129-6/sbref0260
dx.doi.org/10.1016/j.arth.2013.04.054

	Tranexamic acid in orthopedic surgery
	Introduction
	Tranexamic acid: structure
	Tranexamic acid: mechanism of action
	Authorized doses and indications
	Pharmacokinetic data
	Interaction with other drugs
	Tranexamic acid in orthopedic surgery and traumatology: efficacy and dosage
	Safety of tranexamic acid
	Costs
	Conclusions
	Level of evidence
	Ethical responsibilities
	Protection of people and animals
	Confidentiality of data
	Right to privacy and informed consent

	Conflict of interests
	References


