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Background: Despite advances in health care for sickle cell disease patients, as well as in the
improvement in reproductive issues mainly in women with the disease, pregnancy is still a
challenge, both for the mother and the child, with high rates of maternal and fetal morbidity
and mortality. Besides their chronic hemolytic status and vaso-occlusive events that confer
systemic complications, pregnant women also have higher rates of pain episodes, infec-
tions, abortion, intrauterine growth retardation, pre-term births, eclampsia, stillbirth and
the hemolysis, elevated liver enzymes and low platelets syndrome. The physiologic mech-
anisms of the disease in pregnancy are still unknown and chronic inflammatory responses
may interfere in the adverse outcomes. The cytokine and chemokine profiles in pregnancy
with sickle cell disease remain unknown. The aim of this study was to evaluate the cytokine
profile of the inflammatory response of pregnant women with sickle cell disease.
Method: Blood samples from 20 pregnant women with sickle cell disease, 24 women with
sickle cell disease in steady state, 16 healthy pregnant women and a control group with 9
women at childbearing age were assayed for interleukin-6.
Main results: Pregnant women with sickle cell disease presented high serum levels of
interleukin-6, compared to healthy pregnant women (p =0.0115).
Conclusion: These data suggest that the increased production of interleukin-6 may occur
during pregnancy with sickle cell disease and that the role of this cytokine in the sickle cell
disease pathophysiology and pregnancy complications should be further studied.
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by Elsevier Editora Ltda. This is an open access article under the CC BY-NC-ND license
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Introduction

Sickle cell disease (SCD), one of the most common
hemoglobinopathies, causes an alteration in the normal
activities of different systems, characterized by a chronic
inflammatory state, with hemolytic anemia and vaso-
occlusion, in different organs and tissues.’

Epidemiological studies demonstrate that pregnant
women with SCD have increased mortality and obstetric
risk. These women also present a worse clinical course
with hemolysis, higher risk of infections and recurrent
vaso-occlusive crisis (VOC), with chronic organ damage.”

Although individuals with SCD have elevated baseline
inflammation and endothelial activation, the acute phase
response has not been evaluated among pregnant women in
this condition. Markers of endothelial dysfunction and inflam-
mation, such as the pro-inflammatory cytokines IL6, may
be elevated during complications in pregnancy. The phys-
iopathology pathways of the disease are multifactorial and the
participation of cytokines is reported in many studies in dif-
ferent situations, but the reports during pregnancy are still
scarce.>*

The IL-6 cytokine, corresponding to the acute phase of
inflammation, is at high levels in patients with SCD, both
in acute events and during steady state situations, probably
secondary to subclinical and persistent SCD inflammation.”
There are studies on non-complicated pregnancies without
SCD, with the elevation of markers of acute inflammatory
activity, such as cytokines.®®

Therefore, there are no studies related to the possibility of
investigating the participation of IL-6 as a marker of compli-
cation in the pregnancy of women with SCD, since gestation
is a period in which there is a higher morbidity and mortality
in women with SCD.%?

The importance of studying cytokines in pregnancy has
been established, but in SCD the panel of cytokines in preg-
nancy has still not been defined.

In this study, we aimed to describe inflammatory cytokine
IL-6 in pregnant women with SCD and to compare them with
control groups.

Methods

This exploratory study was conducted at the Instituto de
Medicina Integral Prof. Fernando Figueira (IMIP), in Recife in
northeastern Brazil, from September 2014 to October 2015. The
IMIPis a tertiary hospital with expertise in high-risk pregnancy
and assistance to pregnant women with SCD.

This study evaluated the serum levels of IL-6 in four groups:
20 pregnant women with SCD, 24 women with SCD in steady-
state condition, 16 healthy pregnant women without SCD and
9 healthy non-pregnant women without SCD.

The serum levels of IL-6 analyses were performed during
the three gestational trimesters and the second trimester was
chosen because it represented the lowest loss in the follow-up.
The data were collected from a questionnaire and the women
had similar age, family income, schooling, age of menarche
and parity, making them a comparable group.

The women with SCD were all diagnosed with hemoglobin
S (Hb SS) by high-performance liquid chromatography (HPLC).
None of the participants had reported recent infection and all
the women with SCD were only taking folic acid.

The blood samples of non-pregnant women with SCD were
collected during the steady state, whereas the blood samples
from pregnant women with SCD were collected at least 30
days after any blood transfusion. This time interval was deter-
mined to assure there was no production and liberation of IL-6
secondary to an inflammatory response from the mechani-
cal process of transfusion, with consequent changes in the
baseline values of IL-6.

The blood samples from groups of the healthy pregnant
women without SCD and of the healthy non-pregnant women
were from a sample database of women with similar ages and
socioeconomic status from the Translational Research Labo-
ratory at IMIP.

Blood samples were drawn in ethylenediaminetetraacetic
acid (EDTA) tubes at study inclusion and were kept on ice
until being processed within 30 minutes of collection. Plasma
was obtained by centrifugation for 10minutes at 1000 x
g and stored at <—80°C for subsequent quantification of
cytokines.

Serum levels of cytokine were determined using the
enzyme linked immunosorbent assay (ELISA), using the BD
OptEIA™ Human ELISA Set (BD Biosciences, San Diego, CA,
USA), according to the manufacturer’s instructions. Imme-
diately after performing the assays, the absorbances of the
reaction were read in the plate reader at the 450-nm wave-
length (Human®, Germany). The concentration of cytokine in
the samples was calculated from standard curves using the
absorbance values of the standards provided by the manufac-
turer. Concentrations were expressed in pg/mL.

Cytokine levels were not normally distributed according
to the D’Agostino-Pearson omnibus normality test, and the
Kruskal-Wallis test was used to compare multiple groups. Sta-
tistical significance was defined as p <0.05. Data analysis was
performed using the GraphPad Prism v6.0 (GraphPad Software,
San Diego, CA, USA) (Figure 1).
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Figure 1 - IL-6 levels in pregnancy with sickle cell disease
and controls. Samples with non-detectable cytokine level
were considered to be zero pg/mL. PSCD: pregnancy with
sickle cell disease; SCD: sickle cell disease women in steady
state; P: healthy pregnant women; HGC: healthy control
women.
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Table 1 - Hematological parameters of the SCD population.

Characteristics PSCD (n=20) SCD (n=24)
Median (IQR) Median (IQR)
Age (years) 25.5 (21-29.5) 26 (21-33.5)
Hb (g/dL) 8.05 (7.1-9.1) 7 (7.2-8.6)
MCV (fL) 96.4 (86.7-104.7) 94 1(82.6-97)
MCHC (fL) 32 8 (32-33.9) 34.1(33.6-35.2)
MCH (fL) 32 (30-35.6) 31.3 (28.1-33.8)
White cell count (x10°/L) 13.7 (10.2-17) 10.9 (9-12.5)
Platelet count (x10%/L) 448 5 (412-536.5) 401 (291-517)
Reticulocyte (%) 5 (5-10) 11.9 (7.3-27)
LDH (U/L) 392 (294-533) 421 (353-576)
Indirect bilirubin (mg/dL) 43 (1.2-1.7) 1.5 (0.6-2.3)

SCD: sickle cell disease; PSCD: pregnant with SCD; IQR: interquartile range (25-75th); Hb: hemoglobin; MCV: mean corpuscular volume; MCHC:
mean corpuscular hemoglobin concentration; MCH: mean cell hemoglobin; LDH: lactate dehydrogenase.

The study was approved by the IMIP Research Ethics Com-
mittee (CAAE: 28045814.1.00005201) and written informed
consent was obtained from all participants.

Results

The hematological parameters of women with SCD had simi-
lar aspects, as shown in Table 1. None of the participants had
reports of recent infection. All women with SCD were taking
folic acid and all pregnant women with SCD were transfused
during pregnancy. The women with sickle cell disease were
not under use of hydroxyurea and were in steady state.

In our study, the analysis of IL-6 had higher levels in preg-
nant women with SCD, compared to pregnant women without
SCD (p=0.0115). There were no statistical differences between
the other groups of comparison. Graph 1 summarizes the data
on IL-6 in the different groups.

Discussion

Sickle cell disease, globally the most common genetic dis-
order, is a chronic inflammatory condition characterized
by elevated levels of inflammatory cytokines, IL-6 being a
cytokine associated with pro-inflammatory effects also on tis-
sue homeostasis, regeneration, and metabolism in different
diseases.’>®

Pregnancy is also a situation where a perfect regulation of
the maternal immune system results in successful outcomes
for the mother and fetus. In some pathological conditions such
pre-eclampsia, rheumatologic diseases and preterm, immune
responses are altered.'®1°

The physiological changes of pregnancy will exacerbate the
pathophysiological state in SCD. Pregnancy worsens anemia,
increases risk of infection, exacerbates the procoagulant ten-
dency of pregnancy and increases the frequency of pain crises.
There are some potential mechanisms associated with this,
but the exact mechanism is still unknown.?%-23

The current clinical management of pregnant women with
sickle-cell anemia is still a challenge, as these women could
be at risk of becoming critically ill in this period. There is an
increased risk of a longer hospitalization stay, an elevated
risk of deaths and worse outcomes for the women and for the

concepts, such as preterm, abortions, gynecological bleeding
and small size for the gestational age.'12426

Despite the importance of the clinical aspects in pregnant
women with SCD, immunologic biomarkers may be implicated
in the unfavorable outcomes in this group of patients that have
not yet been elucidated. The results presented here can be
attributed to the inflammatory activity of SCD overlapping the
intrinsic inflammation from gestation.’»?’

Early identification of biomarkers in pregnant women with
SCD who will present gestational complications is critical
and may be useful in predicting which of them will present
unfavorable outcomes. Currently, there is no evidence of
biomarkers in pregnancy in patients with SCD. The IL-6 is a
cytokine involved in the regulation of the acute phase inflam-
matory responses, which, in addition to vaso-occlusive events,
are higher in SCD individuals, when compared to healthy
ones.”®

In the context of pregnancy, IL-6 is required for the immune
adaptations in healthy pregnancies and there are reports
on elevated levels of IL-6 at the onset of spontaneous abor-
tion, preterm delivery, chorioamnionitis and other obstetric
complications.?®

Although this study is an exploratory one, presenting a
limited number of participants, it was possible to verify a sta-
tistical difference in serum levels of IL-6 between pregnant
women with SCD and pregnant women without SCD, making
it possible to assume that there may exist some relationship
between the unfavorable outcomes in pregnant women and
SCD, when compared to healthy ones.

The increase in the inflammatory response verified in preg-
nant women with sickle cell disease could be attributed to
the SCD itself, as it is a disease with continuous and chronic
inflammatory stimuli in patients afflicted by it. The inflamma-
tory aspects of SCD have already been described in previous
studies, but on pregnancy there is still a lack of articles.30-3°

Distinguishing the precise role of IL-6 in a SCD pregnancy
is a diagnostic challenge in these critically ill patients. This
determination is important, with distinct differences in the
management and prognosis of each specific clinical entity.
Biomarkers have increasingly been utilized in clinical diagno-
sis and decision making.3®%”

Due to the small size of the sample analyzed here, and con-
sequent impossibility to infer causality, the results suggest
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that both pregnancy and SCD may play a role in the eleva-
tion of this cytokine and this study is one of the first ones to
describe this field of investigation.

Conclusion

Both pregnancy and SCD may have played a role in the IL-6 ele-
vation. It is also important to know whether these cytokines
are consistently elevated and there is a need to establish a
panel of validated biomarkers in pregnant women with SCD.
More studies with large samples are necessary to verify the
prognostic and predictive value of biomarkers in pregnant
women with SCD.

Financial support

None declared.

Conflicts of interest

The authors declare no conflicts of interest.

REFERENCES

1. Piel FB, Steinberg MH, Rees DC. Sickle cell disease. N Engl J
Med. 2017;376:1561-73.

2. Oteng-Ntim E, Meeks D, Seed PT, Webster L, Howard J, Doyle P,
et al. Adverse maternal and perinatal outcomes in pregnant
women with sickle cell disease: systematic review and
meta-analysis. Blood. 2015;125:3316-26.

3. Torres LS, Okumura JV, Silva DG, Mimura KK, Belini-Junior E,
Oliveira RG, et al. Inflammation in sickle cell disease:
differential and down-expressed plasma levels of annexin Al
protein. PLoS One. 2016;11:1-14.

4. Robertson SA, MauV]J, Hudson SN, Tremellen KP.
Cytokine-leukocyte networks and the establishment of
pregnancy. Am J Reprod Immunol. 1997;37:438-42.

5. Bandeira IC, Rocha LB, Barbosa MC, Elias DB, Querioz JA,
Freitas MV, et al. Chronic inflammatory state in sickle cell
anemia patients is associated with HBB*S haplotype.
Cytokine. 2014;65:217-21.

6. Giaglis S, Hahn S. Immune interactions during the
reproductive cycle. Frontiers Media SA; 2015.

7. Koch CA, Platt JL. T cell recognition and immunity in the fetus
and mother. Cell Immunol. 2007;248:12-7.

8. Bowen JM, Chamley L, Mitchell MD, Keelan JA. Cytokines of
the placenta and extra-placental membranes: biosynthesis,
secretion and roles in establishment of pregnancy in women.
Placenta. 2002;23:239-56.

9. Maia CB, Nomura RM, IGAI AM, Fonseca GH, Gualandro SM,
Zugaib M. Acute splenic sequestration in a pregnant woman
with homozygous sickle-cell anemia. Sao Paulo Med J.
2013;131:123-6.

10. Monken FV, Barros NN, Valadares PJ, Macedo RS, Cruz SG,
Cury OS, et al. Situagdes de urgéncia na gestante com doenca
falciforme Situacoes de urgéncia na gestante com doenca
falciforme. Rev Med Minas Gerais. 2010;20:73-7.

11. Sayegh CL, Fernando L, Molano C. Drepanocitosis o anemia de
células falciformes y embarazo. Rev Colomb Obstet Ginecol.
1995;3:205-8.

12. Nomura RM, Igai AM, Tosta K, Fonseca GH, Gualandro SF,
Zugaib M. Resultados maternos e perinatais em gestacoes

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

complicadas por doencgas falciformes. Rev Bras Ginecol
Obstet. 2010;32(8):405-11.

Piel FB. The present and future global burden of the inherited
disorders of hemoglobin. Hematol Oncol Clin North Am.
2016;30:327-41.

Strieter RM, Burdick MD, Gomperts BN, Belperio JA, Keane MP.
CXC chemokines in angiogenesis. Cytokine Growth Factor
Rev. 2005;16:593-609.

Palomino CD, Marti LC. Chemokines and immunity. Einstein
(Sao Paulo). 2015;13(3):469-73.

Southcombe JH, Redman CW, Sargent IL, Granne I.
Interleukin-1 family cytokines and their regulatory proteins
in normal pregnancy and pre-eclampsia. Clin Exp Immunol.
2015;181:480-90.

Atta DS, Girbash EF, Abdelwahab SM, Abdeldayem HM,
Tharwat I, Ghonaim R. Maternal cytokines and disease
severity influence pregnancy outcomes in women with
rheumatoid arthritis. ] Matern Fetal Neonatal Med.
2016;29(20):3358-63.

Hauguel-de Mouzon S, Guerre-Millo M. The placenta cytokine
network and inflammatory signals. Placenta. 2006;27: 794-8.
Keelan JA1, Blumenstein M, Helliwell RJ, Sato TA, Marvin KW,
Mitchell MD. Cytokines prostaglandins and parturition a
review. Placenta. 2003;24:33-46.

Aagaard-Tillery KM, Silver R, Dalton J. Immunology of normal
pregnancy. Semin Fetal Neonatal Med. 2006;11:279-95.
Hassell K. Pregnancy and sickle cell disease. Hematol Oncol
Clin North Am. 2005;19:903-16.

Brittain JE1, Hulkower B, Jones SK, Strayhorn D, De Castro L,
Telen MJ, et al. Placenta growth factor in sickle cell disease:
association with hemolysis and inflammation. Blood.
2010;115:2014-21.

Sundaram N, Tailor A, Mendelsohn L, Wansapura J, Wang X,
Higashimoto T, et al. Brief report High levels of placenta
growth factor in sickle cell disease promote pulmonary
hypertension. Blood. 2010;116(1):109-12.

Perelman N, Selvaraj SK, Batra S, Sorte LR, Erdreich-Epstein
Um, Coates TD, et al. Placenta growth factor activates
monocytes and correlates with sickle cell disease severity.
Blood. 2003;102:1506-14.

Chase AR, Sohal M, Howard J, Laher R, McCarthy A, Layton
DM, et al. Pregnancy outcomes in sickle cell disease: a
retrospective cohort study from two tertiary centres in the
UK. Obstet Med. 2010;3:110-2.

Faron G, Corbisier C, Tecco L, Vokaer A. First sickle cell crisis
triggered by induction of labor in a primigravida. Eur J Obstet
Gynecol Reprod Biol. 2001;94:304-6.

Saini V, Arora S, Yadav A, Bhattacharjee J. Cytokines in
recurrent pregnancy loss. Clin Chim Acta. 2011;412:

702-8.

Pathare A, Al Kindi S, Alnaqdy AA, Daar S, Knox-Macaulay H,
Dennison D. Cytokine profile of sickle cell disease in Oman.
Am ] Hematol. 2004;77(4):323-8.

Prins JR, Gomez-Lopez N, Robertson SA. Interleukin-6 in
pregnancy and gestational disorders. ] Reprod Immunol.
2012;95:1-14.

van Beem RT, Nur E, Zwaginga JJ, Landburg PP, van Beers EJ,
Duits AJ, et al. Elevated endothelial progenitor cells during
painful sickle cell crisis. Exp Hematol. 2009;37(9):

1054-9.

Huang C, Day ML, Poronnik P, Pollock CA, Chen XM. Inhibition
of KCa3.1 suppresses TGF-B1 induced MCP-1 expression in
human proximal tubular cells through Smad3, p38 and
ERK1/2 signaling pathways. Int ] Biochem Cell Biol.
2014;47:1-10.

Dworkis DA, Klings ES, Solovieff N, Li G, Milton JN, Hartley SW,
et al. Increased Plasma Levels of Tnf-R1 and Vcam-1. Am J
Hematol. 2011;86(2):220-3.


http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0190
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0195
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0200
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0205
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0210
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0215
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0220
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0225
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0230
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0235
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0240
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0245
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0250
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0255
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0260
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0265
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0270
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0275
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0280
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0285
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0290
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0295
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0300
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0305
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0310
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0315
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0320
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0325
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0330
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0335
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0340
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0345

302

HEMATOL TRANSFUS CELL THER. 2019;41(4):298-302

33.

34.

35.

Whitcomb BW, Schisterman EF, Klebanoff MA, Baumgarten M,
Luo X, Chegini N. Circulating levels of cytokines during
pregnancy: thrombopoietin is elevated in miscarriage. Fertil
Steril. 2008;89(6):1795-802.

Kalra VK, Zhang S, Malik P, Tahara SM. Placenta growth factor
mediated gene regulation in sickle cell disease. Blood Rev.
2018;32(1):61-70.

Trampont P, Roudier M, Andrea AM, Nomal N, Mignot TM,
Leborgne-Samuel Y, et al. The placental-umbilical unit in
sickle cell disease pregnancy: a model for studying in vivo

36.

37.

functional adjustments to hypoxia in humans. Hum Pathol.
2004;35(11):1353-9.

Qari MH, Dier U, Mousa SA. Biomarkers of inflammation
growth factor, and coagulation activation in patients with
sickle cell disease. Clin Appl Thromb Hemost.
2012;18(2):195-200.

Keelan JA, Blumenstein M, Helliwell R], Sato TA, Marvin KW,
Mitchell MD. Cytokines, prostaglandins and parturition - a
review. Placenta. 2003;24:2-6.


http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0350
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0355
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0360
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0365
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370
http://refhub.elsevier.com/S2531-1379(19)30072-0/sbref0370

	Interleukin-6 in pregnancy with sickle cell disease
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Financial support
	Conflicts of interest
	References


