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Objective: Hematopoietic stem cell transplantation has been successfully used to treat the

pediatric population with malignant and non-malignant hematological diseases. This paper

reports the results up to 180 days after the procedure of all unrelated hematopoietic stem

cell transplantations in pediatric patients that were performed in one institution.

Methods: A retrospective review was performed of all under 18-year-old patients who

received unrelated transplantations between 1995 and 2009. Data were analyzed using the

log-rank test, Cox stepwise model, Kaplan–Meier method, Fine and Gray model and Fisher’s

exact test.

Results: This study included 118 patients (46.8%) who received bone marrow and 134 (53.2%)

who  received umbilical cord blood transplants. Engraftment occurred in 89.47% of the

patients  that received bone marrow and 65.83% of those that received umbilical cord blood

(p-value < 0.001). Both neutrophil and platelet engraftments were faster in the bone marrow

group. Acute graft-versus-host disease occurred in 48.6% of the patients without statistically

significant differences between the two groups (p-value = 0.653). Chronic graft-versus-host

disease occurred in 9.2% of the patients with a  higher incidence in the bone marrow group

(p-value = 0.007). Relapse occurred in 24% of the  96 patients with malignant disease with 2-

year  cumulative incidences of 45% in the bone marrow group and 25% in the umbilical cord

blood group (p-value = 0.117). Five-year overall survival was 47%, with an average survival

time  of 1207  days, and no significant differences between the groups (p-value = 0.4666).

Conclusion: Despite delayed engraftment in the umbilical cord blood group, graft-versus-host

disease,  relapse and survival were similar in both groups.
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Introduction

Allogeneic hematopoietic stem cell transplantation (HSCT) is

an accepted treatment for a number of inherited and acquired

hematopoietic diseases in children, especially diseases for

which an alternative treatment is not available or no longer

effective.1,2

Human leukocyte antigen (HLA)-matched sibling donors

are available only for around 25% of such children. However,

there has been substantial progress over the last four decades

in the use of alternative donors, including unrelated volunteer

donors.3–5

The known advantages of unrelated umbilical cord blood

(UCB) over unrelated bone marrow (BM) are well docu-

mented and include: significantly faster availability of banked

cryopreserved UCB units, no risk to the  donor, reduced trans-

mission of viral illnesses such as cytomegalovirus (CMV) and

Epstein Barr virus (EBV), tolerance of HLA disparity between

the donor and recipient, and reduced risk and severity of

acute graft-versus-host disease (GVHD). However, the  main

problem of using UCB for transplantation is  the  low number

of hematopoietic progenitor cells, which results in increased

risk of graft failure, delayed hematopoietic engraftment and

delayed immune reconstitution.6,7

HLA matching, the use of high-dose chemotherapy and/or

radiotherapy and the need of immunosuppressive drugs rep-

resent the causes of onset of many complications following

HSCT.8,9

GVHD is a  common complication, mainly in unrelated

HSCT or in the presence of any HLA  allele mismatch.10 At an

incidence of 40%, acute GVHD occurs in  the early period after

transplant with the skin being the  most commonly affected

tissue. Risk factors for the development of GVHD include the

recipient’s age, CMV  serostatus, HSC donor source and HLA

disparity.11,12 Chronic GVHD is  observed in 30–90% of recipi-

ents of HSCT.3

In patients with malignant diseases, GVHD is  associated

with the graft-versus-leukemia effect (GVL), thus resulting in

a decreased incidence of relapse.13,14

In recent decades, the overall survival (OS) in children who

received HSCT is much higher, about 60% one to two years

after transplant, depending on the disease, clinical conditions

prior to transplant and complications after the transplant.2,6

Therefore, this study aimed to  analyze the  results of unrelated

HSCT in pediatric patients up to 180 days after the procedure

and to compare the stem cell sources used.

Methods

Patients

This is a retrospective study. Between January 1995 and

December 2009, 261 under 18-year-old patients received unre-

lated HSCT at the Hospital de Clínicas, Universidade Federal do

Paraná (UFPR), Brazil. Of the 261 patients, nine were excluded

from the analysis for the following reasons: seven patients had

insufficient data for analysis and two patients were recipients

of peripheral blood transplants. One hundred and eighteen

Table 1 – Features of patients and treatment.

Variable

Age – mean (range) years 8 (0.2–18.0)

Diagnoses –  n  (%)

Malignant disease 96  (38.1)

Marrow failure 95  (37.7)

Immune deficiency 42  (16.7)

Metabolic disorders 19  (7.5)

Source of stem cell –  n (%)

Bone marrow 118 (46.8)

Umbilical cord  blood 134  (53.2)

Degree of HLA match –  n (%)

Without incompatibility (BM) 71  (60.2)

One/more incompatibility (BM) 47  (39.8)

Without or  one incompatibility (UCB) 76  (56.7)

Two/more incompatibility (UCB) 58  (43.3)

Conditioning regimen – n (%)

CFA +  FLU 106 (42.4)

CFA +  TBI 47  (18.8)

CFA +  BU 58  (23.2)

CFA +  BU + MEL 8 (3.2)

Others 31  (12.4)

ATG 174 (69.0)

GVHD prophylaxis – n (%)

CsA + MTX 144 (57.1)

CsA + steroids 91  (36.1)

Others 17  (6.7)

CFA: cyclophosphamide; FLU:  fludarabine; TBI: total body  irradia-

tion; BU: busulfan; MEL: melphalan; ATG: anti-thymocyte globulin;

CsA: cyclosporine; MTX: methotrexate.

patients received BM and 134 UCB grafts. The characteristics

of the 252 cases that were assessed are listed in  Table 1.

HLA  typing  and  unrelated  donor  selection

The units were selected on the basis of best HLA matching and

a  critical minimum cell dose at the discretion of the  treating

physicians and source from National and International Public

Banks. Class I typing was performed by serological or molecu-

lar techniques and Class II typing by molecular techniques; it

was only in 2008 that the analysis of the locus C was frequently

performed.

Conditioning  regimen  and  prophylaxis  against

graft-versus-host  disease

The conditioning regimen and prophylaxis for  acute GVHD

varied according to  the underlying disease, stem cell source

and HLA incompatibilities (Table 1).

Transplantation

The units of BM grafts used for transplantation contained

an  average of 4.39 × 108 total nucleated cells (TNC) (range:

0.3–10.8 cells) per  kilogram of recipient’s body weight after

thawing. The units of UCB grafts used for transplantation con-

tained an  average of 5.2 × 107 TNC (range: 1.4–36.5 cells) and
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1.3 × 105 CD34 cells (range: 0.1–11.4 cells) per kilogram of recip-

ient’s body weight after thawing.

Supportive  care

Central venous catheters were inserted in  all patients.

Patients received acyclovir for antiviral prophylaxis, flu-

conazole or amphotericin-B for antifungal prophylaxis, and

trimethoprim-sulfamethoxazole for prophylaxis against Pneu-

mocystis carinii. Empirical broad spectrum antibiotic therapy

was started at the first sign of fever.

Hematopoietic  recovery  and  engraftment

Hematologic recovery was defined as  the time when the

absolute neutrophil count was equal to or greater than

0.5 × 109 cells/L in three consecutive laboratory counts on

different days and platelet count equal to or greater

than 20 × 109 cells/L (after seven days without transfusion

support).6

Graft-versus-host  disease

Patients were  evaluated and considered at risk for acute

GVHD when there was evidence of neutrophil recovery. Diag-

nosis of acute GVHD was based on clinical criteria, with

histopathologic confirmation when possible. Overall staging

was assessed according to  previously published criteria.15

Only those patients with sustained engraftment of donor

hematopoiesis surviving for more  than 90 days after trans-

plant were assessed for chronic GVHD according to the criteria

described in previous studies.16

Other  measurements

Relapse was characterized by morphological evidence of

malignant disease at any site. Transplant-related mortality

(TRM) was determined to  be every cause of death that was

not death by relapse. OS was the time between transplanta-

tion and death due to any cause or between transplantation

and the day of the last follow-up.

Statistical  analysis

All statistical analyses were carried out using the STATA v.12.0

computer program. Survival rates were calculated using the

Kaplan–Meier method. The log-rank test was used for test-

ing differences in survival between groups in the univariate

analysis. Cumulative incidence curves were used for engraft-

ment and GVHD endpoints with death as  a  competing risk

factor. The Cox proportional hazards model with backward

elimination was  used for multivariate testing of co-variables

(statistical significance was  based on p-values ≤ 0.05). Differ-

ences between subgroups were compared using the Fine and

Gray test with death as a  competing risk. The association

between dichotomous variables was calculated using Fisher’s

exact test.

Results

Patient  characteristics

From 1995 to 2009, 252 patients were treated with unrelated

HSCT. The mean age of the patients was eight years (range:

0.2–18 years) with 34 patients being one year old or less.

Most patients were male (61.1%). A  total of 96 patients were

transplanted for malignant diseases with 64 (66.7%) being at

an  early stage. A total of 150 (59.5%) donor-graft pairs were

matched for ABO and 124 (49.8%) were matched for gender.

BM was used for HSCT in 118 patients (46.8%) and UCB in  134

patients (53.2%). The patients as well as treatment are listed

in Table 1.

Neutrophil  and  platelet  engraftment

Neutrophil engraftment occurred in 181 of the 234 (77.4%)

avaliable (18 patients died before) cases (BM: 89.47% and UCB:

65.83%). In the BM group, 102 of the 118 patients achieved

neutrophil engraftment in an  average time of 24 days (range:

11–1696 days). The cumulative incidence by Day 30  was 80%.

In the UCB group, 79 of the 134 patients achieved neutrophil

engraftment in  a mean time of 32  days (range: 14–4037 days).

The cumulative incidence by Day 42 was 62%. In the uni-

variate analysis, neutrophil engraftment was influenced by

cell source (p-value < 0.001) and patient age (p-value = 0.002).

In the multivariate analysis only cell source (p-value < 0.001)

was a  significantly favorable factor for neutrophil engraftment

(Table 2 and Figure 1).

In  the  BM group, patients achieved platelet engraftment in

an average of 25 days (range: 10–96 days). The cumulative inci-

dence by Day 30 was 50%. In the  UCB group, patients achieved

platelet engraftment in a mean time of 43 days (range: 19–158

days). The cumulative incidence by Day 42 was 38%. In the uni-

variate analysis, platelet engraftment was influenced by cell

source (p-value < 0.001), patient age (p-value = 0.022) and HLA

match (p-value = 0.027). In the multivariate analysis cell source

(p-value < 0.001) and HLA match (p-value = 0.013) were signifi-

cantly favorable factors for platelet engraftment (Table 2  and

Figure 2).
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Figure 1 – Cumulative incidence of neutrophil engraftment

over time.
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Table 2 – Multivariate analysis.

Variable Hazard ratio 95% Confidence interval p-Value Favorable factor

Neutrophil engraftment

Stem cell source 0.37 0.25–0.54 <0.001 Bone  marrow

Age 0.99 0.96–1.03 0.744

Platelet engraftment

Stem cell source 0.36 0.24–0.54 <0.001 Bone  marrow

Age 0.52 0.94–1.03 0.520

HLA 0.63 0.43–0.90 0.013 Without  mismatch

Acute GVHD

HLA 1.74 1.20–2.52 0.003 Without  mismatch

ATG 0.58 0.40–0.86 0.006 Use

Relapse

Disease status 3.27 1.44–7.42 0.005 CR1/2

Overall survival

Age (years) 1.11 1.04–1.18 <0.001 Young

GVHD 2.55 1.29–5.04 0.007 Without

ATG 1.99 1.07–3.72 0.029 Use

HLA: human leukocyte antigen; GVHD: graft-versus-host disease; ATG: anti-thymocyte globulin; CR1/2: complete remission 1/2.
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Figure 2 – Cumulative incidence of platelet engraftment

over time.

Graft-versus-host  disease

Acute GVHD occurred in 88 (48.6%) patients of the total of

181 (on average within 90  days) and was  scored as  Grade II

(54.5%) and Grade III–IV (45.5%). By Day 100 after transplanta-

tion, the cumulative incidence was 44% in  the BM group and

43% in the UCB group (p-value = 0.653 – Figure 3). HLA match

(p-value = 0.004) and ATG (p-value = 0.005) were significant in

the univariate analysis; this was the same in the multivari-

ate analysis (p-value = 0.003 and p-value = 0.006, respectively –

Table 2).

Chronic GVHD occurred in 13 (9.2%) patients out of the  total

of 142 (on average within 90 days). The disease was classified

as limited in six cases (46.2%) and extensive in  seven cases

(53.8%). At one year after transplantation, the  cumulative inci-

dence was  14% in the BM group and 2.5% in the UCB group

(p-value = 0.053).
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Figure 3 – Cumulative incidence of acute graft-versus-host

disease over time.

Relapse

Hematological relapse was detected between 21 and 1228 days

(mean: 181 days; 95% confidence interval: 94.0–670.0) after

transplantation in 23 of 96 patients treated for malignant dis-

ease. Relapse was observed in 29.31% of the  patients in the

BM group and 15.79% in the UCB group (p-value = 0.117). The

cumulative incidences of relapse were 45% in the BM group

and 25% in the UCB group at two years (Figure 4). The stage of

the disease was  found to be significant (p-value = 0.005) how-

ever cell source, GVHD, CMV and ABO incompatibility were not

(Table 2).

Overall  survival  and  causes  of  death

With an  average follow-up time of surviving patients of 1207

days (3.3 years), the  cumulative proportions of surviving

patients at one year and five years were 55% and 47%, respec-

tively. The cumulative proportions of surviving patients at one
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Figure 4 – Cumulative incidence of relapse over time.

year and five years after unrelated HSCT with BM were 55% and

45%, respectively and for UCB they were 52% and 45%, respec-

tively (p-value = 0.466) (Figure 5). In a multivariate analysis, the

factors that most influenced of negative form the OS were

higher ages (p-value < 0.001), non-use of ATG (p-value = 0.029),

and GVHD (p-value = 0.007 – Table 2).

In this series, 131 (52.0%) patients died, 59 (50.0%) in the  BM

group and 72 (53.73%) in  the  UCB group (p-value = 0.614). Death

was associated with infection (n  = 47), graft failure (n = 29),

GVHD (n =  25), relapse (n = 18) and others (n = 12).

Discussion

This retrospective study compared a  heterogeneous pediatric

population with different diagnoses transplanted over a  long

period of time using two different stem cell sources. This

study aimed to evaluate the outcomes of unrelated HSCT in

the pediatric population comparing the use of BM and UCB;

only 25% of patients who  need transplants find suitable family

donors.

The cumulative incidence (80% by Day 30 in the  BM group,

and 62% by Day 42 in the UCB group) and speed of neutrophil

engraftment (on average by Day 24 in the  BM group and Day
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Figure 5 – Cumulative incidence of overall survival over

time.

32 in  the  UCB group) were similar to the results of Barker

et al.17 In other studies on UCB transplantations6,18,19 neu-

trophil engraftment was found higher and faster than in the

current study. In this study, neutrophil engraftment was not

influenced by HLA matching similar to the  study of Petterson

et al.6 even though Kurtzberg et al.18 found that HLA matching

influenced neutrophil engraftment. It is known that, during

the time of this study, HLA typing techniques were improved.

Many studies1,6,19 demonstrated that the  dose of infused CD34

cells influences neutrophil engraftment, however no differ-

ence was seen in  the current study perhaps due to the low

mean cell count infused.

The cumulative incidence (50% by Day 30 in the BM group,

and 38%  by Day 42 in the  UCB group) and speed (on aver-

age, Day 25 in the BM group and Day 43 in the  UCB group) of

platelet engraftment were similar to Barker et al.12 Petterson

et  al.,6 who analyzed patients who received UCB transplanta-

tion, found that platelet engraftment was similar to  this study.

The authors reported that engraftment was not influenced by

the infused TNC or CD34 cell dose or HLA matching. However

in  the current study, platelet engraftment was influenced by

HLA matching. It is again important to note that HLA typing

techniques were improved during this period.

Acute GVHD remains a  major cause of morbidity and

mortality after HSCT. The incidence of Grade II–IV GVHD

is between 20 and 50%. The recipient’s age, CMV serosta-

tus, donor source and HLA disparity have consistently been

found to  be risk factors for the development of acute GVHD.12

This study demonstrates that 48.6% of the patients devel-

oped acute GVHD with Grade II being found in  54.5% of the

cases. Some studies12,18,19 demonstrated similar incidences,

however others2,10 found lower incidences, and Faraci et  al.20

found an  incidence of 75%. In this report, as well in Barker

et al.17 and Hwang et  al.,21 there was no difference in the inci-

dence of acute GVHD between the BM and the UCB  groups;

however, Wang et al.22 reported that the incidence was lower

in  the UCB group.

The incidence of chronic GVHD ranges between 30% and

50% and thus is a major cause of non-relapse mortality and

morbidity in long-term survivors. Chronic GVHD is associ-

ated with a graft-versus-leukemia effect (GVL) resulting in  a

decreased incidence of relapse.13 In this study, the incidence

was 9.2% versus 25.0% as reported by Zecca et  al.13 However in

this study the follow-up was  only up to 180 days after trans-

plant. Similar to  other reports,21,22 chronic GVHD occurred

more  in the BM group (p-value = 0.007). Barker et al.17 reported

no difference between the  two groups.

Relapse occurred in 24% of the patients who received HSCT

for malignant diseases with the incidence being similar in

both groups. Wang et al.22 stated that relapse was  lower in

the UCB group. GVHD did not show a  GVL effect, similar to the

report by Lee et al.23;  however Yi et  al.24 believe that GVHD

has an important protective role.  The stage of the disease was

important for prognosis in  this study and in others.18,25

The estimated one-year OS  after HSCT in the BM and the

UCB groups were 58% and 52%, respectively (p-value = 0.466).

These data were found to be similar to the literature.3,6,17 In

the multivariate analysis, the results associated with a sig-

nificantly worse OS included higher age, non-use of ATG and

GVHD. Petterson et al.6 reported that only patients with GVHD
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had worse survival, and Wagner et  al.1 stated that HLA mis-

match influenced survival too. Infection was the main cause

of death as in other publications.2,25

Conclusion

Our findings confirm that unrelated HSCT with BM and UCB

results in similar complications and survival in  the pediatric

population. Therefore, UCB is a  safe cell source for patients

who  do not have a  sibling donor for HSCT.

Conflicts  of  interest

The authors declare no conflicts of interest.

r  e f  e  r e  n  c  e  s

1. Wagner JE,  Barker JN, DeFor TE, Baker SC, Blazar BR, Eide C,
et al. Transplantation of unrelated donor umbilical cord blood
in 102 patients with malignant and nonmalignant diseases:
influence of CD34 cell dose and HLA disparity on
treatment-related mortality and survival. Blood.
2002;100(5):1611–8.

2. Vossen JM, Donker AE, Heemskerk BA, Lie JLWT,  Weel-Spiman
MH, Bredius RGM, et al. Unrelated donor marrow
transplantation in children: transplant policy and outcome in
Leiden  Paediatrics SCT-Centre. Bone Marrow Transplant.
2010;45(1):87–95.

3. Yumura-Yagi K, Inoue M, Sakata N,  Okamura T, Yasui M,
Sawada  A,  et al.  Unrelated donor bone marrow
transplantation for 100 pediatric patients: a  single institute’s
experience. Bone Marrow Transplant. 2005;36(4):307–13.

4. Hough R, Cooper N, Veys P. Allogenic haematopoietic stem
cell transplantation in children: what alternative donor
should we choose when no matched sibling is available? Br J
Haematol. 2009;147(5):593–613.

5. Smith AR, Wagner J. Alternative haematopoietic stem cell
sources for transplantation: place of umbilical cord blood. Br J
Haematol. 2009;147(2):246–61.

6. Petterson TE, Gabriel M, Tiedemann K, Teague L, Shaw PJ,
Baker D, et al. Outcome following unrelated cord blood
transplant in 136 patients with malignant and non-malignant
diseases: a  report from the Australian and New Zealand
children’s  haematology and oncology group. Bone Marrow
Transplant. 2009;43(3):207–15.

7. Rocha V, Gluckman E. Improving outcomes of cord blood
transplantation: HLA matching, cell dose and other graft-and
transplantation-related factors. Br J  Haematol.
2009;147(2):262–74.

8. Miano M, Faraci M, Dini G, Bordigoni P. Early complications
following haematopoietic SCT in children. Bone Marrow
Transplant. 2008;41 Suppl. 2:S39–42.

9. Perez LE. Outcomes from unrelated donor hematopoietic
stem  cell transplantation. Cancer Control. 2011;18(4):216–21.

10. Dvorak CC,  Wright NB, Wong  WB, Kristovich KM, Matthews
EW,  Weinberg KI, et al. Safety of hematopoietic stem cell
transplantation in children less than three years of age.
Pediatr Hematol Oncol. 2008;25(8):705–22.

11. Ball LM, Egeler RM. Acute GVHD: pathogenesis and
classification. Bone Marrow Transplant. 2008;41 Suppl.
2:S58–64.

12. MacMillan ML, Weisdorf DJ, Brunstein CG, Cao Q, DeFor TE,
Verneris MR, et al. Acute graft-versus-host disease after
unrelated donor umbilical cord blood transplantation:
analysis of risk factors. Blood. 2009;113(11):2410–5.

13. Zecca M,  Prete A, Rondelli R, Lanino E, Balduzzi A,  Messina C,
et al. Chronic graft-versus-host disease in children: incidence,
risk factors, and impact on outcome. Blood.
2002;100(4):1192–200.

14. Jernberg AG, Remberger M, Rindén O, Winiarski J.
Graft-versus-leukaemia effect in children: chronic GVHD has
a  significant impact on relapse and survival. Bone  Marrow
Transplant. 2003;31(3):175–81.

15. Przepiorka D, Weisdorf D, Martin P, Klingemann HG, Beatty P,
Hows J,  et al. Consensus conference on acute GVHD grading.
Bone Marrow Transplant. 1995;15(6):825–8.

16. Filipovich AH, Weisdorf D, Pavletic S, Socie G,  Wingard JR,  Lee
SJ, et al. National Institutes of Health Consensus
Development Project on Criteria for Clinical Trials in Chronic
Graft-versus-Host Disease: I. Diagnosis and Staging Working
Group Report. Biol Blood Marrow Transplant.
2005;11(12):945–55.

17. Barker JN, Davies SM, DeFor T, Ramsay NK, Weisdorf DJ,
Wagner JE. Survival after transplantation of unrelated donor
umbilical cord blood is comparable to that of human
leukocyte antigen-matched unrelated donor bone marrow:
results  of a  matched-pair analysis. Blood. 2001;97(10):2957–61.

18. Kurtzberg J, Prasad VK, Carter SL, Wagner JE,  Baxter-Lowe LA,
Wall  D, et al. Results of the Cord Blood Transplantation Study
(COBLT): clinical outcomes of unrelated donor umbilical cord
blood  transplantation in pediatric patients with hematologic
malignancies. Blood. 2008;112(10):4318–27.

19. Prasad VK, Mendizabal A, Parikh SH, Szabolcs P, Driscoll TA,
Page K, et al. Unrelated donor umbilical cord blood
transplantation for inherited metabolic disorders in 159
pediatrc patients from a  single center: influence of cellular
composition of the  graft on transplantation outcomes. Blood.
2008;112(7):2979–89.

20. Faraci M, Caviglia I,  Biral E, Morreale G, Giardino S,  Garbarino
L,  et al. Acute graft-versus-host disease n pediatric allogeneic
hematopoietic stem cell transplantation. Single-center
experience during 10 yr. Pediatr Transplant. 2012;16(8):887–93.

21. Hwang WY, Samuel M, Tan D, Koh LP,  Lim W, Linn YC. A
meta-analysis of unrelated donor umbilical cord blood
transplantation versus unrelated donor bone marrow
transplantation in adult and pediatric patients. Biol Blood
Marrow Transplant. 2007;13(4):444–53.

22. Wang  J, Zhan P, Ouyang J, Chen B, Zhou R, Yang Y. Unrelated
donor umbilical cord blood transplantation versus unrelated
donor bone marrow transplantation in adult and pediatric
patients: a  meta-analysis. Leuk Res. 2010;34(8):
1018–22.

23. Lee JH, Yoon HS, Song JS, Choi ES, Moon HN, Seo JJ, et al.
Unrelated hematopoietic stem cell  transplantation for
children with acute leukemia: experience at a single
institution. J  Korean Med Sci. 2009;24(5):904–9.

24. Yi ES, Lee SH, Son MH, Kim JY, Cho EJ, Lim SJ, et al.
Hematopoietic stem cell transplantation in children with
acute leukemia: similar outcomes in recipients of umbilical
cord blood versus marrow or peripheral blood stem cells from
related or unrelated donors. Korean J  Pediatr. 2012;55(3):
93–9.

25. Diaz MA, Vicent-Gonzales M, Ramirez M,  Sevilla J, Lassaletta
A,  Perez A, et al. Allogenic cord blood transplantation in
children with hematological malignancies: a  long-term
follow-up single-center study. Pediatr Hematol Oncol.
2009;26(4):165–74.

http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0130
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0135
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0140
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0145
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0150
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0155
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0160
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0165
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0170
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0175
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0180
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0185
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0190
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0195
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0200
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0205
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0210
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0215
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0220
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0225
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0230
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0235
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0240
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0245
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250
http://refhub.elsevier.com/S1516-8484(15)00085-7/sbref0250

	Unrelated hematopoietic stem cell transplantation in the pediatric population: single institution experience
	Introduction
	Methods
	Patients
	HLA typing and unrelated donor selection
	Conditioning regimen and prophylaxis against graft-versus-host disease
	Transplantation
	Supportive care
	Hematopoietic recovery and engraftment
	Graft-versus-host disease
	Other measurements
	Statistical analysis

	Results
	Patient characteristics
	Neutrophil and platelet engraftment
	Graft-versus-host disease
	Relapse
	Overall survival and causes of death

	Discussion
	Conclusion
	Conflicts of interest
	References


