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etter to the Editor

eference  intervals  of the platelet  indexes  in  a

ealthy population  in Santa  Maria,  Rio Grande  do

ul, Brazil

ear Editor,

he clinical utility of more  recent hematological parameters,
uch as the analyzer-derived platelet (PLT) indexes, has been
xplored in recent years.1 The mean platelet volume (MPV)
nd platelet distribution width (PDW) have been reported to
e correlated with the PLT function and may be more  sen-
itive indexes than the PLT count as a marker of clinical
nterest in various disorders, such as cardiovascular disease
nd stroke.2 The platelet-large cell ratio (P-LCR), when ana-
yzed along with the other PLT parameters, helps in the
ifferential diagnosis of the thrombocytosis-related disease.3

eanwhile, recent studies have explored the role of the
lateletcrit (PCT) as independent risk factors of spontaneous
cho contrast in patients with mitral stenosis.4 Regarding
mmature platelet fraction (IPF), is important to highlight
hat this is a low-cost, reproducible and accurate technol-
gy in the assessment of reticulated platelets.5 The IPF has
een shown to be able to screen and differentiate throm-
ocytopenia from different causes.6 Many  of these indexes
re not being used in the clinical and laboratory routine
ue to the absence of reference values for each population
valuated. Since the use of reference intervals described in
ther populations may not reflect the same characteristics
f the population evaluated, an adequate interpretation of
he laboratory results depends on the evaluation of local ref-
rence values. It is already well established that significant
ifferences in these values can occur according to different
eographic regions.7

In this context, the objective of this study is to determine
he reference values of new hematological platelet indexes
MPV, PCT, PDW, P-LCR and IPF) available in the most recent
utomation in order to facilitate its use in the laboratorial and
linical routine.

A total of 197 participants (81 females), aged between 18

nd 65 years, who  volunteered at the Hemocentro Regional de
anta Maria (blood center) for blood donation from February
o March 2017 was included. Of the participants, 175 (88.8%)
were self-reported to be Caucasians. All participants included
were routinely screened for hepatitis B and C, HIV (human
immunodeficiency virus), Chagas disease, syphilis and HTLV
(Human T lymphotropic virus). As long as all of the serology
was not reagent, the participant was considered suitable for
blood donation. The Institutional Ethics Committee from the
Federal University of Santa Maria approved this study (CAAE
12303113.0.0000.5346) and a written informed consent was
obtained from all participants prior to the inclusion in the
study.

Whole blood in K3-EDTA tubes was used to measure the
PLT, MPV, PCT, PDW, P-LCR and IPF, using a Sysmex XE-5000
(Sysmex

®
, Japan). In this equipment, the MPV  count method

employs hydrodynamic focus and direct current technology;
the PCT, PDW, P-LCR and IPF were determined by fluorescence
and scattered light, using fluorescent RNA/DNA markers.

For the determination of the reference value of non-
parametric continuous variables, the interquartile range of
2.5–97.5 was used, as recommended by the IFCC.8 The groups
were compared using the Mann–Whitney test. Statistical sig-
nificance was assumed with p < 0.05. The data were analyzed
using the GraphPad Prism

®
, version 4.00 for Windows (Graph-

Pad Software, CA).
The median age (min, max) of the total group was 33 (23–44)

years. The median age of males and females was 34 (23–46) and
32 (24–42) years, respectively (p = 0.766). The data for the PLT,
MPV, PCT, PDW, P-LCR and IPF in healthy individuals are shown
as median and 2.5% and 97.5% percentiles, and additionally
stratified by age ranges and sex in Table 1. While the distri-
bution of the complete reference data for these parameters is
presented in a scatter plot (Figure 1), no statistical differences
were observed between males and females for the MPV,  PDW,
P-LCR and IPF (p > 0.05). However, the females presented a
higher PLT (p < 0.001) and PCT (p < 0.001), when compared with
the males. The participants were stratified into three groups

according to age as follows: group 1: 18–30 years (n = 86); group
2: 31–45 years (n = 66); and group 3: 46–65 years (n = 45). The PCT
was higher in group 1, compared to group 3 (p = 0.016), while
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Table 1 – Reference interval for platelet count (PLT) and platelet indexes according to the age and sex in 197 healthy
individuals from Santa Maria, Brazil.

All Age p value Sex p value

n = 197 18–30 y
n = 86

31–45  y
n = 66

46–65  y
n = 45

Male
n  = 116

Female
n  = 81

PLT (×103/�L) 220 (149–323) 231 (159–321) 220 (143–418) 207 (141–311) 0.054 211 (140–288) 242 (161–385) <0.001
MPV (fL) 10.5 (9.1–12.5) 10.6 (9.2–12.5) 10.4 (8.9–12.8) 10.5 (10.5–12.6) 0.547 10.5 (9.0–12.2) 10.5 (9.4–12.7) 0.575
PCT (%) 0.23 (0.17–0.35) 0.25 (0.18–0.35)a 0.23 (0.16–0.43)a,b 0.22 (0.05–0.33)b 0.016 0.22 (0.14–0.30) 0.26 (0.18–0.40) <0.001
PDW (%) 12.8 (9.9–17.7) 12.9 (10.6–17.6) 12.9 (9.7–18.0) 13.0 (9.9–17.5) 0.545 12.9 (9.9–17.1) 12.7 (10.3–17.8) 0.880
P-LCR (%) 29.9 (17.3–46.4) 30.3 (18.8–46.6) 29.1 (15.8–48.2) 29.3 (15.3–45.4) 0.418 29.9 (16.5–44.4) 29.3 (19.3–46.9) 0.644
IPF (%) 3.20 (1.30–9.12) 3.30 (1.40–8.76) 2.90 (1.14–9.76) 3.40 (1.20–13.1) 0.586 3.30 (1.20–8.89) 2.90 (1.40–9.57) 0.180

Data were expressed as a median (2.5–975). MPV: mean platelet volume; PCT: plateletcrit; PDW: platelet distribution width; P-LCR: platelet large
cell ratio; IPF: immature platelet fraction. Differences between the groups were tested using Mann–Whitney or Kruskal–Wallis test and when
significant the Dunn’s multiple comparison test was performed. Labeled means in a row without a common superscript letter differ, p < 0.05.
Bold value mean significant value of p.
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Figure 1 – Distribution frequency of platelets count (A) and platelet indexes (B, C, D, E and F) in 197 blood donors. IQR:

interquartile range.

no differences were observed in the PLT, MPV,  PDW, P-LCR and
IPF (Table 1).

The reference values for the MPV  found in this study were
similar to the values found in 580 Brazilian participants in
the ELSA-Brazil study7 and 1670 healthy Danish individuals9

[10.5 fL (8.9–12.2), using the Sysmex XE 5000, and 10.5 fL

(8.9–12.2), using the Sysmex XE 2100 D, respectively]. Regard-
ing the PDW, the values obtained in our study were very similar
to those previously reported in 231 Brazilian subjects10 [13.3%
(10.0–17.9)], using the Pentra 120 analyzer (Horiba Medical,
France) and in 816 healthy South Korean pregnant women at
20 weeks of gestation11 [PDW 11.6% (8.9–15.5)]. In regard to the
PCT, our results are comparable to those previously described
in 565 healthy pregnant Chinese women, 0.17% (0.12–0.27)
using a Coulter 780 5Diff analyzer (Beckman Coulter, USA)12;

and in 945 healthy blood donors in India, whose reported
interval was 0.15–0.62%, using a Sysmex XE 2100 D (Sysmex,
Japan).13 In a study with 1882 Italian patients undergoing
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oronary angiography, De Lucca et al. (2010) obtained an aver-
ge P-LCR of 28.8% for the studied groups, using the Sysmex
E 2100 (Sysmex, Japan).14 These results are comparable with

hose found in our study. As for the IPF, it has been receiving
articular attention because it has demonstrated the capacity
o differentiate the types of thrombocytopenia.6 In a study
erformed with 945 blood donors for the IPF reference range
etermination, a range of 0.3–8.7% was observed.13 Such
esults are similar to the range obtained by us.

The evaluated indexes were not affected by the age and
ost of the indexes did not present differences as for the sex,
ith the exception of the PLT and PCT, which were higher in
en. The reference interval obtained in our study resembled

hose previously described in the literature, in a general man-
er. Thus, such values reported in this study contributed to
he clinical application of these indexes.
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2. Mayda-Domaç F, Misirli HYM. Prognostic role of mean platelet
volume and platelet count in ischemic and hemorrhagic
stroke. J Stroke Cerebrovasc Dis. 2010;19(1):66–72.

3. Kabutomori O, Kanakura Y, Iwatani Y. Characteristic changes
in  platelet-large cell ratio, lactate dehydrogenase and
C-reactive protein in thrombocytosis-related diseases. Acta
Haematol. 2007;118(2):84–7.

4. Akpek M, Kaya MG, Yarlioglues M, Dogdu O, Ardic I, Sahin O,
et  al. Relationship between platelet indices and spontaneous
echo contrast in patients with mitral stenosis. Eur J
Echocardiogr. 2011;12(11):865–70.

5. Verdoia M, Pergolini P, Nardin M, Rolla R, Barbieri L, Schaffer
A,  et al. Impact of diabetes on immature platelets fraction
and its relationship with platelet reactivity in patients
receiving dual antiplatelet therapy. J Thromb Thrombol.
2016;42(2):245–53.

6. Ferreira FL, Colella MP, Medina SS, Costa-Lima C, Fiusa MM,

Costa LN, et al. Evaluation of the immature platelet fraction
contribute to the differential diagnosis of hereditary, immune
and other acquired thrombocytopenias. Sci Rep.
2017;7(1):3355.
 0 1 9;4 1(2):187–189 189

7. Maluf CB, Barreto SM, Vidigal PG. Standardization and
reference intervals of platelet volume indices: insight from
the Brazilian longitudinal study of adult health
(ELSA-BRASIL). Platelets. 2015;26(5):413–20.

8. Solberg HE. Establishment and use of reference values. In:
Burtis CA, Ashwood ER, Bruns DE, editors. Tietz textbook of
clinical chemistry and molecular diagnostics. 4th ed. St.
Louis: Saunders; 2006. p. 425–48.

9. Joergensen MK, Bathum L. Reference intervals for mean
platelet volume and immature platelet fraction determined
on a sysmex XE5000 hematology analyzer. Scand J Clin Lab
Invest. 2016;76(2):172–6.

0. Farias MG, Dal Bó S. Importância clínica e laboratorial do
volume plaquetário médio. J Bras Patol Med Lab.
2010;46(4):275–81.

1. Yang A, Pizzulli L, Luderitz B. Mean platelet volume as marker
of  restenosis after percutaneous transluminal coronary
angioplasty in patients with stable and unstable angina
pectoris. Thromb Res. 2006;117(4):371–7.

2. Jin Y, Lu J, Jin H, Fei C, Xie X, Zhang J. Reference intervals for
biochemical, haemostatic and haematological parameters in
healthy Chinese women during early and late pregnancy. Clin
Chem Lab Med. 2018;56(6):973–6.

3. Sachdev R, Tiwari A, Goel S, Raina V, Sethi M. Establishing
biological reference intervals for novel platelet parameters
(immature platelet fraction, high immature platelet fraction,
platelet distribution width, platelet large cell ratio, platelet-X,
plateletcrit, and platelet distribution width) and their
correlations among each other. Indian J Pathol Microbiol.
2014;57(2):231–5.

4. De Luca G, Santagostino M, Secco GG, Cassetti E, Giuliani L,
Coppo L, et al. Platelet-Large Cell Ratio and the extent of
coronary artery disease: results from a large prospective
study. J Thromb Thrombol. 2010;30(4):426–33.

Karla Nunes Pereira, José Antonio Mainardi de Carvalho,
Clóvis Paniz ∗

Universidade Federal de Santa Maria, Santa Maria (UFSM), Santa
Maria, RS, Brazil

∗ Corresponding author at: Laboratório de Análises Clínicas do
Hospital Universitário de Santa Maria da Universidade Federal
de Santa Maria, Santa Maria (UFSM), Av. Roraima, 1000, prédio
22, Bairro Camobi, CEP 97105-900, Santa Maria, RS, Brazil.
E-mail address: clovis.paniz@yahoo.com.br (C. Paniz).

Received 4 May 2018
Accepted 15 August 2018
2531-1379/
© 2019 Associação Brasileira de Hematologia, Hemoterapia e
Terapia Celular. Published by Elsevier Editora Ltda. This is an

http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0075
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0080
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0085
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0090
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0095
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0100
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0105
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0110
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0115
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0120
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0125
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0130
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0135
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
http://refhub.elsevier.com/S2531-1379(18)30147-0/sbref0140
https://orcid.org/0000-0001-6676-2970
mailto:clovis.paniz@yahoo.com.br
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.htct.2018.08.004

	Reference intervals of the platelet indexes in a healthy population in Santa Maria, Rio Grande do Sul, Brazil
	Conflicts of interest
	Acknowledgments

	References

