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Introduction: Patient blood management (PBM) programs are associated with better patient

outcomes, a  reduced number of transfusions and cost-savings The Clinical Decision Support

(CDS) systems are  valuable tools in this process, but their availability is  limited in developing

countries This study assesses the  feasibility and effectiveness of an adapted CDS system

for  low-income countries.

Methods: This was a prospective study of the PBM program implementation, in a  200-bed

tertiary hospital, between February 2019 and May 2020. Outcome measures were red  blood

cell  (RBC), fresh frozen plasma (FFP) and platelet unit transfusions, the transfusion of a  single

unit  of red blood cells and an RBC adequacy index (RAI).

Results: Comparing the  post-PBM program era with the  pre-PBM system era, there was a

decrease in red blood cell transfusions (p = 0.05), with an increase in single unit red blood

cell  transfusions (p  = 0.005) and RAI (p <  0.001).

Conclusions: The PBM programs, including electronic transfusion guidelines with pre-

transfusion medical auditing, was associated with improved transfusion practices and

reduced product acquisition-related costs.

©  2021 Associação Brasileira de Hematologia, Hemoterapia e Terapia Celular. Published

by  Elsevier Editora Ltda. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

The blood transfusion is a very useful tool in  the  management

of a wide spectrum of diseases, being performed in approxi-
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mately 10–15% of all hospitalizations worldwide.1 Although a

lot of improvements have been achieved over the  last decades,

transfusions are still associated with inexorable risks. In addi-

tion, several studies have shown that this tool is  frequently
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used inappropriately Patient Blood Management (PBM) pro-

grams are increasingly gaining importance in  this scenario

PBM stands for a multidisciplinary evidence-based patient-

centric approach and can promote better patient care, avoid

inadequate use of blood units and optimize clinical outcomes

and costs. One of the most important pillars of PBM is the

avoidance of unnecessary transfusions.2

Implementation of clinical guidelines to promote educa-

tion among the physicians is an essential, but insufficient,

measure to guarantee its correct use. The requests audit is

an important tool to assess the implementation of these pro-

tocols. A post-transfusion, retrospective audit can provide

information for further education of the clinical staff, but

does not prevent the occurrence of inadequate transfusion.

A pre-transfusion, concurrent audit is  effective in prevent-

ing the unwanted blood transfusion, but is  a  laborious and

time-consuming task.

The development of Clinical Decision Support (CDS) sys-

tems, in which the clinical guidelines are associated with

the electronic prescription software may  help in  alerting

the prescribing physician, based on the  available laboratory

results, radiology tests and clinical information, to  verify if  the

requested transfusion is compliant with the best practices or

should be reviewed. This approach avoids unnecessary use of

blood components, promoting a decrease of up to 20% in the

volume of red blood cells (RBCs) transfused.3 The CDS system

is spreading in the developed world, but there are still some

hurdles to overcome in its use in  the developing countries.

Fragmented health care systems, lack of a national patient

medical records and existence of different software modes not

integrated in the patient care structure hinder its wide use.

Objective

The main objective of this study was to evaluate the imple-

mentation of a  PBM program, using a CDS system adapted to

the reality of insufficient clinical and laboratory data integra-

tion.

Methods

An institution-validated blood transfusion guideline was inte-

grated in the blood bank software (Table 1). From February 2019

to May 2020, all manually handwritten transfusion requests

(regardless of type of surgery and clinical diagnosis) made

to the private, tertiary, 200-bed Brazilian hospital, were tran-

scribed by a  qualified transfusion technician into the  blood

bank software, according to the guideline. Orders compli-

ant with the guideline were proceeded to without further

delay. The ones that were not possible to classify as adequate

were subjected to a concurrent pre-transfusion physician

analysis. Inadequate transfusions were discussed with the

prescribing physician. In the pre-intervention period, only

the mandatory transfusion request data from the legisla-

tion was  entered into the blood bank software, but there

was  no systematic pre-transfusion auditing. The data from

that time were retrospectively analyzed after the study

started.

Table 1 – Blood transfusion guideline inserted into the
blood bank software.

Red Blood cell

• Hemoglobin ≤7 g/dl in hemodynamically stable patients;

• Hemoglobin ≤9 g/dl in patients with cardiovascular

arteriosclerosis, with or without angina;

• Hemoglobin ≤9g/dl in patients with pulmonary disease and

hypoxia;

• Hemoglobin ≤9g/dl in patients with acute tissue ischemia;

• Acute bleeding with loss of  more than 25% of blood volume, and;

• Others: Mandatory justification

Platelets

• Platelets <10,000/mm3 without active bleeding or bleeding risk

factors;

• Platelets <20,000/mm3 without active bleeding, in the presence

of bleeding risk factors;

• Platelets <30,000/mm3 without active bleeding, for  performing

minor surgical procedures

• Platelets <50,000/mm3 without active bleeding, for  medium and

large surgical procedures;

• Platelets <100,000/mm3 without active bleeding, for

neurosurgery, in post-procedure patients with extracorporeal

circulation and ophthalmologic surgeries;

• Platelets <50,000/mm3 with active  bleeding, and;

•  Other: Mandatory justification

Fresh Frozen Plasma

• Reversal of  coumarin poisoning with the  international

normalized ratio (INR) >1.50 (without bleeding);

• INR / R > 1.5 and active bleeding;

• INR / R > 1.5 invasive pre-procedure, and;

• Others: Mandatory justification

Cryoprecipitate

• Fibrinogen <100  mg/dl, and;

• Others: Mandatory justification

Blood transfusions, RBC transfusions, the  rate of single-

unit transfusion of RBCs and the RBC Adequacy Index (RAI,

percentage of the RBC transfusion requests that had a pre-

transfusion hemoglobin available and below 9 g/dl)4 were

followed prospectively. The parametric variables (total blood

transfusion units, RBC transfusions and single-unit RBC trans-

fusion rates were analyzed with the student’s T-test and the

nonparametric variables (RAI), with the Wilcoxon test. The

data was used to give monthly feedback to  the blood bank

technicians and auditing physician.
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Figure 1 – Box-plot analysis of the total blood units, RBC, platelet and fresh frozen plasma transfusions, before and after

PBM program implementation.

Figure 2 – Red Blood Cell Adequacy Index (A) and Box-plot analysis (B), before and after PBM program implementation.

Results

In the pre-intervention period, from January 2018 to January

2019, 7,833 blood units were transfused from 3,607 transfusion

requests.

In the study period, from February 2019 to May 2020, 9,790

blood units were transfused from 4,555 transfusions requests,

of which 3,131 were RBC units. When comparing before and

after PBM implementation, there was a  statistically significant

reduction in RBC transfusions, but not in total blood units,

platelets and fresh frozen plasma (FFP), as  demonstrated in

Figure 1. If the pre-PBM transfusion patterns had remained

unchanged, it  would be expected that 448 units of RBC would

have been transfused during the study.

The RAI is the  proportion of the red blood cell transfu-

sions that were performed with a pre-transfusion hemoglobin

value available and below 9  g/dl. To ensure the reliability of

this index, it  is  necessary to insert all hemoglobin values con-

tained in transfusion requests into the  blood bank system.

From 2018 to the  beginning of the intervention, only a few

blood transfusion requests banks had this information, lead-

ing to a RAI which reached levels below 5% (Figure 2). With

the program implementation, the transfusion orders without

hemoglobin or hemoglobin over 9 g/dl gradually decreased,

promoting increased transfusion adequacy levels, reaching

values over 90%, associated with a  decrease in the volume of

transfused RBCs.

The frequency of single-unit red blood cell transfusions

(Figure 3) showed a  better performance after intervention,

with a  significant increase from the pre-PBM era (p = 0005).

Figure 3 – Box-plot analysis of the frequency of single-unit

RBC transfusion, before and after PBM program

implementation.
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Discussion

The blood transfusion has long been known to  be accom-

panied by several risks for recipients. Progress has been

made to improve its safety since the implementation of new-

generation infectious disease tests, leukoreduction and donor

selection criteria, but even so, blood transfusions are still asso-

ciated with adverse events.5

A patient-centric approach was developed to minimize

these risks and promote better care for the individual who

might need blood transfusion, named Patient Blood Manage-

ment (PBM). The PBM programs have been spreading all over

the world the  concepts of minimizing blood loss, optimizing

patient tolerance to anemia and avoiding unnecessary blood

transfusion.6

Unnecessary transfusions had already been understood

as an important issue, incentivizing the American Hospitals

Association to promote it as  one of the top five procedures

that  its hospitals would have to discuss and review.7

In some institutions, up to 76.9% of post-transfusion audit

reports found insufficient clinical information to classify

transfusions as  adequate or not.8 After reviewing 494 pub-

lished articles and using the RAND/UCLA appropriateness

method to determine the appropriateness of allogeneic red

blood cell transfusion, based on its expected impact on the

outcomes of 450 stable non-bleeding patients, Shander et  al.

reported that 59% of the red blood cell units transfused were

classified as inappropriate.9

The medical review of all blood orders is  an expensive and

time- consuming task. The use of clinical guidelines and a

CDS system that integrate data from the medical records with

laboratory results can minimize the unnecessary blood trans-

fusions. In a  scenario where there is no integration among all

sorts of patient information, implementation of a  CDS system

is a remote possibility.3,10

The aim of this study was  to evaluate the efficacy of a

non-integrated CDS system with the medical pre-transfusion

review of non-compliant blood orders and educational feed-

back for the prescribing physicians.

The CDS system implementation, combined with the

prospective medical review, was  associated with a signifi-

cant reduction in  red blood cell transfusion rates. As stated

in previous reports, there is  a higher prevalence of inade-

quate transfusion of RBCs than platelets and FFP. The latter

are associated with fewer guideline deviations, by a more

highly transfusion-educated physician and frequently after a

discussion with the blood bank team. The RBC transfusions

are ordered by any physician, with a higher propensity for

out-of-protocol requests11

In our study, the implementation of the program was not

associated with a  change in total blood units, platelets and

FFP transfusions. They were considered appropriate by the

CDS-driven guidelines or audited by the blood bank physician

before proceeding to transfusion. Goodnough et al. reported

that the implementation of integrated models of CDS systems

with electronic prescriptions and best practice alerts had a

primary impact on RBC transfusions.3,10

The effectiveness of the  program was also demonstrated

by the increase in the red blood cell adequacy index and

by the single-unit transfusion ratio. The RAI has been vali-

dated in previous studies as  a useful tool for real-time blood

transfusions management.4 It not only provides informa-

tion related to the existence of laboratory tests that support

the transfusion indication, but is also a  qualitative measure

related to transfusion thresholds It should be  validated at

each institution, according to the hospital profile (eg, surgery

and obstetrics) and its prospective follow-up can be of great

value.12,13

Historically, 2  units of RBCs were ordered when a  patient

needed a transfusion in the last decade, studies have shown

that the  adoption of restrictive strategies can be as safe as

liberal strategies with lower adverse events and costs.14 As

transfusion-related mortality and morbidity is also known

to be dose-dependent, the best practices support using the

fewest number of units needed to treat the patient.15 Bow-

man  et al. reported that, in hematological patients with similar

baseline hemoglobin, the adoption of a  single-unit RBC policy

resulted in a 29%  reduction in RBC utilization, with no sig-

nificant differences in length of stay, or 30-day mortality.16

Since 2014, the American Medical Association, in partnership

with the American Association of Blood Banks, is promoting

the policy of single-unit transfusion of RBCs for stable non-

bleeding patients as part of the Choosing Wisely Campaign.15

In our study, the single-unit ratio showed a  statistical

increase, supporting the hypothesis of the CDS system effec-

tiveness, associated with a  pre-transfusion medical audit.

In addition to the well-known possible adverse events, the

clinical waste of blood units is  associated with a high cost.

Costs of transfusions have been underestimated in  the  past

by  many institutions. If no interventions were made and the

annual rate of transfusion remained at baseline levels, an

additional 448 RBC units would have been transfused over the

study period.

Based on the product acquisition cost, the estimated sav-

ings from this reduction during the study is US$ 158,336

(Hierarchical Brazilian Classification of Medical Procedure

parameters). The real cost of blood transfusion is  reportedly

threefold to  fivefold times higher than acquisition costs, as it

includes indirect costs and costs related to the treatment of

adverse events, which might lead to  an  estimated savings of

US$ 445,008 to US$ 791,680 in  the sixteen-month intervention

period.6

In addition to the possible financial impact, the program

could promote more  availability of blood, where and when it is

needed. The promoting of blood availability is  of great impor-

tance because an aging population and decreasing number

of blood donor candidates generate a dangerous imbalance

between the  transfusion needs and blood inventory.17

Conclusions

For the PBM program to reach its full potential, a broader

approach is needed, with continuing medical education,

pre-operative anemia management, bleeding-adapted surgi-

cal  techniques, multidisciplinary peri-operative team and an

integrated CDS system with best practice alerts. While this

integrated model is not something tangible, models using

medical auditing, associated with transfusion protocols and
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physician feedback, can improve care practices and thereby

optimize patient clinical outcomes and minimize clinical

wastage.

Further studies should be performed, enabling a more

detailed financial impact assessment, as  well as  correlating

transfusion data with the epidemiological profile attended at

the institution.

Conflicts  of  interest

The authors declare no conflicts of interest.

Funding

This research did  not receive any specific grant from funding

agencies in the public, commercial, or not-for-profit sectors

r  e  f  e r  e  n  c  e  s

1. Fredrich N, Gammon RR, Richards CA, Tauer R. PBM Metrics
Bethesda. MD: AABB Press; 2019. p. 1–4.

2. Bruun MT, Pendry K, Georgsen J, Manzini P, Lorenzi M,
Wikman A, et al. Patient Blood Management in Europe:
surveys  on top indications for red blood cell use and Patient
Blood Management organization and activities in seven
European university hospitals. Vox Sang. 2016;111:391–8.

3. Goodnough LT, Levy JH, Murphy MF. Concepts of blood
transfusion in adults. Lancet. 2013;381:1845–54.

4. Duarte GC, Vigorito AC, Oliveira GB, Aranha FP, Colella MP,
Marques JC. Red Blood Cell Transfusion Adequacy Index as
part of a Patient Blood Management Program. Transfusion.
2014;54(S2):56A–7A.

5. Carson JL, Grossman BJ, Kleinman S, Tinmouth AT, Marques
MB, Fung MK, et al. Red blood cell transfusion: a  clinical
practice guideline from the AABB. Ann Intern Med.
2012;157(1):49–58.

6. Leahy MF, Hofmann A,  Towler S,  Trentino KM, Burrows SA,
Swain SG, et al. Improved outcomes and reduced costs
associated with a  health-system-wide patient blood
management program: a  retrospective observational study in

four major adult tertiary-care hospitals. Transfusion.
2017;57(6):1347–58.

7. Combes JR,  Arespacochaga E, Chicago, IL November
Appropriate Use of Medical Resources American Hospital
Association’s Physician Leadership Forum; 2013.

8. de Souza DA, Silva FG, Costa PJ. Critical evaluation of
justifications for the transfusion of red blood cells: the reality
of a  government emergency hospital. Rev Bras  Hematol
Hemoter. 2013;35(4):263–7.

9. Shander A, Fink A,  Javidroozi M,  Erhard J, Farmer SL, Corwin
H, et al. Appropriateness of allogeneic red blood cell
transfusion: the international consensus conference on
transfusion outcomes. Transfus Med Rev. 2011;25(3):232–46.

10. Goodnough LT, Shah N. The next chapter in patient blood
management: real-time clinical decision support. Am  J Clin
Pathol. 2014;142(6):741–7.

11. Benites BD. Addas-Carvalho MImplementing a  patient blood
management programme in Brazil: challenges and
implications for developing countries. VOXS. 2019;14:218–25.

12. Marques J Jr, Vigorito AC, Aranha FP, Rodrigues M, Duarte G.
Red Blood Cell Transfusion Adequacy Index as  tool for
improving a  Patient Blood Management Program. Vox Sang.
2018;113(S1):814.

13. Duarte GD,  Vigorito AC,  Aranha FP, Rodrigues M, Vigorito AC,
Oliveira GB, et al. Ten year experience of Red Blood Cell
Adequacy Index as part of a  Patient Blood Management
Program. Hemasphere. 2018;2(S1):344–5.

14. Goodnough LT, Maggio P, Hadhazy E, Shieh L,
Hernandez-Boussard T, Khari P, et al. Reduced transfusions
with improved patient outcomes. Transfusion.
2014;54:2753–9.

15. Callum JL, Waters JH, Shaz BH, Sloan SR, Murphy MF. The
AABB recommendations for the Choosing Wisely campaign of
the  American Board of Internal Medicine. Transfusion.
2014;54:2344–52.

16. Bowman Z, Fei N, Ahn J,  Wen S,  Cumpston A, Shah N, et al.
Single versus double-unit transfusion: safety and efficacy for
patients with hematologic malignancies. Eur J  Haematol.
2019;102(5):383–8.

17. Greinacher A, Weitmann K, Schönborn L, Alpen U,  Gloger D,
Stangenberg W,  et al. A  population-based longitudinal study
on the  implication of demographic changes on blood
donation and transfusion demand. Blood Adv.
2017;1(14):867–74.

http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0005
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0010
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0015
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0020
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0025
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0030
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0035
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0040
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0045
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0050
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0055
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0060
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0065
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0070
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0075
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0080
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085
http://refhub.elsevier.com/S2531-1379(21)00032-8/sbref0085

	Implementation of a patient blood management program based on a low-income country-adapted clinical decision support system
	Introduction
	Objective
	Methods
	Results
	Discussion
	Conclusions
	Conflicts of interest
	Funding
	References


